METHOD TO USE GENE EXPRESSION TO DETERMINE LIKELIHOOD OF
CLINICAL OUTCOME OF RENAL CANCER

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] «The present application claims priority benefit of U.S. provisional application

serial no. 61/294,038, filed January 11, 2010 and priority benefit of U.S. provisional application
serial no. 61/346,230, filed May 19, 2010.
TECHNICAL FIELD

[0002] The present disclosure relates to molecular diagnostic assays that provide

information concerning prognosis in renal cancer patients.

INTRODUCTION
{0003] Each year in the United States there are approximately 51,000 cases of renal cell

carcinoma (kidney cancer) and upper urinary tract cancer, resulting in more than 12,900 deaths.
These tumors account for approximately 3% of adult malignancies. Renal cell carcinoma (RCC)
represents about 3 percent of all cancers in the United States. Predictions for the United States for the
year 2007 were that 40,000 new patients would be diagnosed with RCC and that 13,000 would die
from this disease.

[0004] The clinical outcome for a renal cell carcinoma patient depends largely on the
aggressiveness of their particular cancer. Surgical resection is the most common treatment for
this disease as systemic therapy has demonstrated only limited effectiveness. However,
approximately 30% of patients with localized tumors will experience a relapse following
surgery, and only 40% of all patients with renal cell carcinoma survive for 5 years.

[0005] In the US, the number of adjuvant treatment decisions that will be made by
patients with early stage renal cell carcinoma in 2005 exceeded 25,000. The rates in the
European Union are expected to be similar. Physicians require prognostic information to help
them make informed treatment decisions for patients with renal cell carcinoma and recruit
appropriate high-risk patients for clinical trials. Surgeons must decide how much kidney and
surrounding tissue to remove based, in part, on predicting the aggressiveness of a particular
tumor. Today, cancer tumors are generally classified based on clinical and pathological features,
such as stage, grade, and the presence of necrosis. These designations are made by applying
standardized criteria, the subjectivity of which has been demonstrated by a lack of concordance
amongst pathology laboratories. Biological markers have been identified for diagnosis of
aggressive versus non-aggressive CC-RCC, such as genes that are up-regulated in non-aggressive

CC-RCC tumour tissue relative to normal tissue (US 2006/088823). Gene expression profiling
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using primary CC-RCC specimens, metastatic specimens and non-cancerous unmatched cortical
specimens has identified nucleic acid sequences (WO 2006/124022). Y. Masahiro, et al., (Int J
Cancer 123:5 (2008)), developed a three-gene expression signature model to predict clinical
outcome of CC-RCC, and showed that VCAM1, EDNRB and RGSS5 were associated with cancer-

specific survival and that higher expression correlated with better outcome.

SUMMARY
[0006] The present disclosure provides biomarkers, the expression of which has

prognostic value in renal cancer.

In one aspect, the present disclosure provides a method comprising: (a)
measuring, in a biological sample obtained from a cancer patient with renal cell carcinoma, an
expression level of an RNA transcript of PPAP2B, or its expression product; (b) normalizing
the expression level to obtain a normalized expression level; and (c) determining a likelihood
of recurrence of renal cell carcinoma for the patient by comparing the normalized expression
level of PPAP2B to gene expression data obtained from a renal cell carcinoma sample from a
population of patients with known clinical outcome with respect to recurrence of renal cell
carcinoma, wherein increased normalized expression level of PPAP2B is negatively

correlated with a risk of a recurrence of renal cell carcinoma.

In another aspect, the present disclosure provides a method comprising: (a)
measuring, in a biological sample obtained from a cancer patient with renal cell carcinoma, an
expression level of an RNA transcript of PPAP2B, or its expression product; (b) normalizing
- the expression level to obtain a normalized expression level; and (c) determining a likelihood
of an increased tumour stage for the patient by comparing the normalized expression level of
PPAP2B to gene expression data obtained from a renal cell carcinoma sample from a
population of patients with known clinical outcome with respect to stage of the tumour,
wherein increased normalized expression level ofPPAP2B is negatively correlated with

increased stage of the tumour.

In another aspect, the present disclosure provides a method comprising: (a)
measuring, in a biological sample obtained from a cancer patient with renal cell carcinoma, an

expression level of an RNA transcript of PPAP2B, or its expression product; (b) normalizing
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the expression level to obtain a normalized expression level; and (¢) determining a likelihood
of an increésed tumour grade for the patient by comparing the normalized expression level of
PPAP2B to gene expression data obtained from a renal carcinoma sample from a population
of patients with known clinical outcome with respect to grade of the tumour, wherein

increased normalized expression level ofPPAP2B is negatively correlated with increased

grade of the tumour.

In another aspect, the present disclosure provides a method comprising: (a)
measuring, in a biological sample obtained from a cancer patient with renal cell carcinoma, an
expression level of an RNA transcript of PPAP2B, or its expression product; (b) normalizing
the expression level to obtain a normalized expression level; and (c) determining the presence
of necrosis for the patient by comparing the normalized expression level of PPAP2B to gene
expression data obtained from a renal carcinoma sample from a population of patients with
known clinical outcome with respect to presence of necrosis, wherein increased normalized

expression level of PPAP2B is negatively correlated with the presence of necrosis.

In another aspect, the present disclosure provides a method comprising: (a)
measuring, in a biological sample obtained from a cancer patient with renal cell carcinoma, an
expression level of an RNA transcript of PPAP2B, or its expression product; (b) normalizing
the expression level to obtain a normalized expression level; and (¢) determining a nodal
status of the patient by comparing the normalized expression level of PPAP2B to gene
expression data obtained from a renal carcinoma sample from a population of patients with
known clinical outcome with respect to nodal invasion, wherein increased normalized

expression level of PPAP2B is negatively correlated with nodal invasion.

BRIEF DESCRIPTION OF THE DRAWINGS

[0007] Figures la-lc: Consistency between Stage I and III for exemplary genes

associated with RFI
[0008] Figure 2: Consistent results across endpoints (OS and RFI) for exemplary genes

[0009] Figure 3: Kaplan-Meier curve: Recurrence Free Internal (RFI) by Cleveland

Clinic Foundation (CCF) histologic necrosis



[0010] Figure 4: Performance of Mayo prognostic tool applied to CCF data

[0011] Figure 5: Example of using one gene to improve estimate: EMCN in addition to
Mayo Criteria
[0012] Figure 6: Example of using one gene to improve estimate: AQP1 in addition to

Mayo Criteria
[0013] Figure 7: Example of using one gene to improve estimate: PPAP2B in addition to

Mayo Criteria

DETAILED DESCRIPTION

DEFINITIONS
[0014] Unless defined otherwise, technical and scientific terms used herein have the

same meaning as commonly understood by one of ordinary skill in the art to which this
invention belongs. Singleton ef al., Dictionary of Microbiology and Molecular Biology 2nd
ed., J. Wiley & Sons (New York, NY 1994), and March, Advanced Organic Chemistry
Reactions, Mechanisms and Structure 4th ed., John Wiley & Sons (New York, NY 1992),
provide one skilled in the art with a general guide to many of the terms used in the present
application.

[0015] One skilled in the art will recognize many methods and materials similar or
equivalent to those described herein, which could be used in the practice of the present invention.
Indeed, the present invention is in no way limited to the methods and materials described. For

purposes of the present invention, the following terms are defined below.
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[0016) ~  The term “tumor” is used herein to refer to all neoplastic cell growth and
proliferation, and all pre-cancerous and cancerous cells and tissues. The term “primary tumor”
is used herein to refer to a tumor that is at the original site whete it first arose. For example, a
primary renal ;ell carcinoma tumor is one that arose in the kidney. The term “metastatic
tumor” is used herein to refer to a tumor that develops away from the site of origin. For
example, renal cell carcinoma metastasis most commonly affects the spine, ribs, pelvis, and
proximal long bones.

[0017] The terms "cancer" and "carcinoma" refer to or describe the physiological
condition in mammals that is typically characterized by unregulated cell growth. The pathology
of cancer includes, for example, abnormal or uncontrollable cell growth, metastasis,
interference with the normal functioning of neighboring cells, release of cytokines or other
secretory products at abnormal levels, suppression or aggravation of inflammatory or
immunological response, neoplasia, premalignancy, malignancy, invasion of surrounding or
distant tissues or organs, such as lymph nodes, blood vessels, etc.

[0018] As used herein, the terms “renal cancer” or “renal cell carcinoma” refer to cancer
that has arisen from the kidney.

[0019] The terms “renal cell cancer” or “renal cell carcinoma” (RCC), as used herein,
refer to cancer which originates in the lining of the proximal convoluted tubule. More
specifically, RCC encompasses several relatively common histologic subtypes: clear cell renal
cell carcinoma, papillary (chromophil), chromophobe, collecting duct carcinoma, and
medullary carcinoma. Further information about renal cell carcinoma may be found in Y.
Thyavihally, et al., Int Semin Surg Oncol 2:18 (2005). Clear cell renal cell carcinoma (ccRCC)
is the most common subtype of RCC. Incidence of ccRCC is increasing, comprising 80% of
localized disease and more than 90% of metastatic disease.

[0020] The staging system for renal cell carcinoma is based on the degree of tumor
spread beyond the kidney. According to the tumor, node, metastasis (TNM) staging system of
the American Joint Committee on Cancer (AJCC) (Greene, et al., AJCC Cancer Staging
Manual,pp. 323-325 (6™ Ed. 2002), the various stages of renal cell carcinoma are provided
below. “Increased stage” as used herein refers to classification of a tumor at a stage that is more

advanced, e.g., Stage 4 is an increased stage relative to Stages 1, 2, and 3.
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Description of RCC Stages
Stages for Renal Cell Carcinoma
Stage 1: T1, NO, MO
Stage 2: T2, NO, MO
Stage 3: "T1-T2, N1, MO; T3, NO-1, MO; T3a, NO-1, M0O; T3b, NO-1, MO; and T3¢, NO-1,
MO
- Stage 4: T4, NO-1, M0O; Any T, N2, MO; and Any T, any N, M1

Primary tumor (T)
TX: Primary tumor cannot be assessed
TO: No evidence of primary tumor
T1: Tumor 7 cm or less in greatest dimension and limited to the kidney
T1a: Tumor 4 cm or less in greatest dimension and limited to the kidney
T1b: Tumor larger than 4 cm but 7 cm or less in greatest dimension and limited to the kidney
T2: Tumor larger than 7 cm in greatest dimension and limited to the kidney
T3: Tumor extends into major veins or invades adrenal gland or perinephric tissues but not

beyond Gerota fascia
T3a: Tumor directly invades adrenal gland or perirenal and/or renal sinus fat but not beyond

Gerota fascia
T3b: Tumor grossly extends into the renal vein or its segmental (i.e., muscle-containing)
branches, or it extends into the vena cava below the diaphragm
T3c: Tumor grossly extends into the vena cava above the diaphragm or invades the wall of
the vena cava
T4: Tumor invades beyond Gerota fascia

Regional lymph nodes (N)
NX: Regional lymph nodes cannot be assessed
- NO: No regional lymph node metastasis
N1: Metastasis in a single regional lymph node
N2: Metastasis in more than one regional lymph node

Distant metastasis (M)
MX: Distant metastasis cannot be assessed

MO: No distant metastasis
M1: Distant metastasis

[0021] The term “early stage renal cancer”, as used herein, refers to Stages 1-3, as

defined in the American Joint Committee on Cancer (AJCC) Cancer Staging Manual, pp. 323-

325 (6™ Ed. 2002).
[0022] Reference to tumor “grade” for renal cell carcinoma as used herein refers to a

grading system based on microscopic appearance of tumor cells. According to the TNM staging
system of the AJCC, the various grades of renal cell carcinoma are:
GX (grade of differentiation cannot be assessed);

G1 (well differentiated):
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G2 (moderately differentiated); and

G3-G4 (poorly differentiated/undifferentiated).
“Increased grade” as used herein refers to classification of a tumor at a grade that is more
advanced, e.g., érade 4 (G4) 4 is an increased grade relative to Grades 1, 2, and 3. Tumor
grading is an important prognostic factor in renal cell carcinoma. H. Rauschmeier, et al., World J
Urol 2:103-108 (1984).
[0023] The terms “necrosis” or “histologic necrosis” as used herein refer to the death of
living cells or tissues. The presence of necrosis may be a prognostic factor in cancer. For
example, necrosis is commonly seen in renal cell carcinoma (RCC) and has been shown to be an
adverse prognostic factor in certain RCC subtypes. V. Foria, et al., J Clin Pathol 58(1):39-43
(2005).
[0024] The terms “nodal invasion” or “node-positive (N+)” as used herein refer to the
presence of cancer cells in one or more lymph nodes associated with the organ (e.g., drain the
organ) containing a primary tumor. Nodal invasion is part of tumor staging for most cancers,
including renal cell carcinoma.
[6025] The term “prognostic gene,” when used in the single or plural, refers to a gene,
the expression level of which is correlated with a good or bad prognosis for a cancer patient. A
gene may be both a prognostic and predictive gene, depending on the association of the gene
expression level with the corresponding endpoint.
[0026] The terms “correlated” and “associated” are used interchangeably herein to refer
to the strength of association between two measurements (or measured entities). The disclosure
provides genes and gene subsets, the expression levels of which are associated with a particular
outcome measure, such as between the expression level of a gene and the likelihood of a
recurrence event or relapse. For example, the increased expression level of a gene may be
positively correlated (positively associated) with an increased likelihood of good clinical
outcome for the patient, such as a decreased likelihood of recurrence of cancer. Such a positive
correlation may be demonstrated statistically in various ways, e.g. by a hazard ratio less than 1.0.
In another example, the increased expression level of a gene may be negatively correlated
(negatively associated) with an increased likelihood of good clinical outcome for the patient. In
that case, for example, a patient with a high expression level of a gene may have an increased

likelihood of recurrence of the cancer. Such a negative correlation could indicate that the patient
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with a high expression level of a gene likely has a poor prognosis, or might respond poorly to a
chemotherapy, and this may be demonstrated statistically in various ways, e.g., a hazard ratio
greater than 1.0.;‘(

[0027] “Co-expression” is used herein to refer to strength of association between the
expression levels of two different genes that are biologically similar, such that expression level
of a first gene may be substituted with an expression level of a second gene in a given analysis in
view of their correlation of expression. Such co-expressed genes (or correlated expression)
indicates that these two genes are substitutable in an expression algorithm, for example, if a first
gene is highly correlated, positively or negatively, with increased likelihood of a good clinical
outcome for renal cell carcinoma, then the second co-expressed gene also correlates, in the same
direction as the first gene, with the same outcome. Pairwise co-expression may be calculated by
various methods known in the art, e.g., by calculating Pearson correlation coefficients or
Spearman correlation coefficients or by clustering methods. The methods described herein may
incorporate one or more genes that co-express, with a Pearson correlation co-efficient of at least

0.5. Co-expressed gene cliques may also be identified using graph theory. An analysis of co-

expression may be calculated using normalized or standardized and normalized expression data.
[0028] The terms "prognosis" and “clinical outcome” are used interchangeably herein to
refer to an estimate of the likelihood of cancer-attributable death or progression, including
recurrence, and metastatic spread of a neoplastic disease, such as renal cell carcinoma. The
terms “good prognosis” or “positive clinical outcome” mean a desired clinical outcome. For
example, in the context of renal cell carcinoma, a good prognosis may be an expectation of no
local recurrences or metastasis within two, three, four, five or more years of the initial diagnosis
of renal cell carcinoma. The terms “poor prognosis” or “negative clinical outcome” are used
herein interchangeably to mean an undesired clinical outcome. For example, in the context of
renal cell carcinoma, a poor prognosis may be an expectation of a local recurrence or metastasis
within two, three, four, five or more years of the initial diagnosis of renal cell carcinoma.
[0029] The term “predictive gene” is used herein to refer to a gene, the expressionb of
which is correlated, positively or negatively, with likelihood of beneficial response to treatment.
[0030] A “clinical outcome” can be assessed using any endpoint, including, without
limitation, (1) aggressiveness of tumor growth (e.g., movement to higher stage); (2) metastasis;

(3) local recurrence; (4) increase in the length of survival following treatment; and/or (5)
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decreased mortality at a given point of time following treatment. Clinical response may also be
expressed in terms of various measures of clinical outcome. Clinical outcome can also be
considered in the context of an individual’s outcome relative to an outcome of a population of
patients having z: comparable clinical diagnosis, and can be assessed using various endpoints
such as an increase in the duration of Recurrence-Free interval (RFI), an increase in the duration
of Overall Survival (OS) in a population, an increase in the duration of Disease-Free Survival
(DFS), an increase in the duration of Distant Recurrence-Free Interval (DRFI), and the like,
[0031] The term “treatment”, as used herein, refers to therapeutic compounds
administered to patients to cease or reduce proliferation of cancer cells, shrink the tumor, avoid
progression and metastasis, or cause primary tumor or metastases regression. Examples of
treatment include, for example, cytokine therapy, progestational agents, anti-angiogenic therapy,
hormonal therapy, and chemotherapy (including small molecules and biologics).

[0032] The terms “surgery” or “surgical resection” are used herein to refer to surgical
removal of some or all of a tumor, and usually some of the surrounding tissue. Examples of
surgical techniques include laproscopic procedures, biopsy, or tumor ablation, such as
cryotherapy, radio frequency ablation, and high intensity ultrasound. In cancer patients, the
extent of tissue removed during surgery depends on the state of the tumor as observed by a
surgeon. For example, a partial nephrectomy indicates that part of one kidney is removed; a
simple nephrectomy entails removal of all of one kidney; a radical nephrectomy, all of one
kidney and neighboring tissue (e.g., adrenal gland, lymph nodes) removed; and bilateral
nephrectomy, both kidneys removed.

[0033] The terms “recurrence” and “relapse” are used herein, in the context of potential
clinical outcomes of cancer, to refer to a local or distant metastases. Identification of a
recurrence could be done by, for example, CT imaging, ultrasound, arteriogram, or X-ray,
biopsy, urine or blood test, physical exam, or research center tumor registry.

[0034] The term “recurrence-free interval” as used herein refers to the time from surgery
to first recurrence or death due to recurrence of renal cancer. Losses to follow-up, second

primary cancers, other primary cancers, and deaths prior to recurrence are considered censoring

events.
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[0035] - The term “overall survival” is defined as the time from surgery to death from any
cause. Losses to follow-up are considered censoring events. Recurrences are ignored for the
purposes of calculating overall survival (OS).

[0036] ’f‘he term “disease-free survival” is defined as the time from surgery to first
recurrence or death from any cause, whichever occurs first. Losses to follow-up are considered
censoring events.

[0037] The term “Hazard Ratio (HR)” as used herein refers to the effect of an
explanatory variable on the hazard or risk of an event (i.e. recurrence or death). In proportionai
hazards regression models, the HR is the ratio of the predicted hazard for two groups (e.g.
patients with or without necrosis) or for a unit change in a continuous variable (e.g. one standard
deviation change in gene expression).

[0038] The term “Odds Ratio (OR)” as used herein refers to the effect of an explanatory
variable on the odds of an event (e.g. presence of necrosis). In logistic regression models, the
OR is the ratio of the predicted odds for a unit change in a continuous variable (e.g. one standard
deviation change in gene expression). |

[0039] The term “prognostic clinical and/or pathologic covariate” as used herein refers to
clinical and/or prognostic covariates that are significantly associated (p<0.05) with clinical
outcome. For example, prognostic clinical and pathologic covariates in renal cell carcinoma
include tumor stage (e.g. size, nodal invasion, etc.), and grade (e.g., Fuhrman grade), histologic
necrosis, and gender,

[0040] The term “proxy gene” refers to a gene, the expression of which is correlated
(positively or negatively) with one or more prognostic clinical and/or pathologic covariates. The
expression level(s) of one or more proxy genes may be used instead of, or in addition to,
classification of a tumor by physical or mechanical examination in a pathology laboratory.
[0041] The term "microarray” refers to an ordered arrangement of hybridizable array
elements, preferably polynucleotide probes, on a substrate.

[0042] The term "polynucleotide,” when used in singular or plural, generally refers to
any polyribonucleotide or polydeoxribonucleotide, which may be unmodified RNA or DNA or
modified RNA or DNA. Thus, for instance, polynucleotides as defined herein include, without
limitation, single- and double-stranded DNA, DNA including single- and double-stranded
regions, single- and double-stranded RNA, and RNA including single- and double-stranded

10
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regions, hybrid molecules comprising DNA and RNA that may be single-stranded or, more
typically, double-stranded or include single- and double-stranded regions. In addition, the term
“polynucleotidqz " as used herein refers to triple-stranded regions comprising RNA or DNA or
both RNA and DNA. The strands in such regions may be from the same molecule or from
different molecules. The regions may include all of one or more of the molecules, but more
typically involve only a region of some of the molecules. One of the molecules of a triple-helical
region often is an oligonucleotide. The term “polynucleotide” specifically includes DNAs (e.g.,
cDNAs) and RNAs that contain one or mbre modified bases. Thus, DNAs or RNAs with
backbones modified for stability or for other reasons are "polynucleotides” as that term is
intended herein. Moreover, DNAs or RNAs comprising unusual bases, such as inosine, or
modified bases, such as tritiated bases, are included within the term “polynucleotides™ as defined
herein. In general, the term “polynucleotide” embraces all chemically, enzymatically and/or
metabolically modified forms of unmodified polynucleotides, as well as the chemical forms of
DNA and RNA characteristic of viruses and cells, including simple and complex cells.

[0043] - The term "oligonucleotide" refers to a relatively short polynucleotide, including,
without limitation, single-stranded deoxyribonucleotides, single- or double-stranded
ribonucleotides, RNA:DNA hybrids and double-stranded DNAs. Oligonucleotides, such as
single-stranded DNA probe oligonucleotides, are often synthesized by chemical methods, for
example using automated oligonucleotide synthesizers that are commercially available.
However, oligonucleotides can be made by a variety of other methods, including in vitro
recombinant DNA-mediated techniques and by expression of DNAs in cells and organisms.
[0044] The term “expression level” as applied to a gene refers to the normalized level of
a gene product.

[0045] The terms “gene product” or “expression product” are used herein
interchangeably to refer to the RNA transcription products (RNA transcript) of a gene, including
mRNA, and the polypeptide translation product of such RNA transcripts. A gene product can be,
for example, an unspliced RNA, an mRNA, a splice variant mRNA, a microRNA, a fragmented
RNA, a polypeptide, a post-translationally modified polypeptide, a splice variant polypeptide,
etc, _

[0046] "Stringency" of hybridization reactions is readily determinable by one of ordinary

skill in the art, and generally is an empirical calculation dependent upon probe length, washing
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temperature, and salt concentration. In general, longer probes require higher temperatures for
proper annealing, while shorter probes need lower temperatures. Hybridization generally
depends on the gbﬂity of denatured DNA to re-anneal when complementary strands are présent
in an environme;lt below their melting temperature. The higher the degree of desired homology
between the probe and hybridizable sequence, the higher the relative temperature that can be
used. As aresult, it follows that higher relative temperatures would tend to make the reaction
conditions more stringent, while lower temperatures less so. For additional details and
explanation of stringency of hybridization reactions, see Ausubel et al., Current Protocols in
Molecular Biology,(Wiley Interscience, 1995).

[0047] "Stringent conditions" or "high stringency conditions", as defined herein,
typically: (1) employ low ionic strength solutions and high temperature for washing, for example
0.015 M sodium chloride/0.0015 M sodium citrate/0.1% sodium dodecyl sulfate at 50°C; (2)
employ during hybridization a denaturing agent, such as formamide, for example, 50% (v/v)
formamide with 0.1% bovine serum albumin/0.1% Ficoll/0.1% polyvinylpyrrolidone/50mM
sodium phosphate buffer at pH 6.5 with 750 mM sodium chloride, 75 mM sodium citrate at
42°C; or (3) employ 50% formamide, 5-x SSC (0.75 M Na(l, 0.075 M sodium citrate), 50 mM
sodium phosphate (pH 6.8), 0.1% sodium pyrophosphate, 5 x Denhardt’s solution, sonicated
salmon sperm DNA (50 pg/ml), 0.1% SDS, and 10% dextran sulfate at 42°C, with washes at
42°C in 0.2 x SSC (sodium chloride/sodium citrate) and 50% formamide at 55°C, followed by a
high-stringency wash consisting of 0.1 x SSC containing EDTA at 55°C.,

[0048] "Moderately stringent conditions" may be identified as described by Sambrook et
al., Molecular Cloning: A Laboratory Manual (Cold Spring Harbor Press, 1989), and include the’
use of washing solution and hybridization conditions (e.g., temperature, ionic strength and
%SDS) less stringent that those described above. An example of moderately stringent condition
is overnight incubation at 37°C in a solution comprising: 20% formamide, 5 x SSC (150 mM
NaCl, 15 mM trisodium citrate), 50 mM sodium phosphate (pH 7.6), 5 x Denhardt’s solution,
10% dextran sulfate, and 20 mg/ml denatured sheared salmon sperm DNA, followed by washing
the filters in 1 x SSC at about 37-50°C. The skilled artisan will recognize how to adjust the

temperature, ionic strength, etc. as necessary to accommodate factors such as probe length and

the like,
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"

[0049] In the context of the present invention, reference to "at least one," "at least two,"

"at least five," etc. of the genes listed in any particular gene set means any one or any and all
combinations of the genes listed. _ ,

[0050] TLc terms “splicing” and “RINA splicing” are used interchangeably and refer to
RNA processing that removes introns and joins exons to produce mature mRNA with continuous
coding sequence that moves into the cytoplasm of an eukaryotic cell.

[0051] In theory, the term “exon” refers to any segment of an interrupted gene that is
represented in a mature RNA product (B. Lewin,Genes IV(Cell Press, 1990)). In theory the term
“intron” refers to any segment of DNA that is transcribed but removed from within the transcript
by splicing together the exons on either side of it. Operationally, exon sequences occur in the
mRNA sequence of a gene as defined by Ref. SEQ ID numbers. Operationally, intron sequences
are the intervening sequences within the genomic DNA of a gene, bracketed by exon sequences
and usually having GT and AG splice consensus sequences at their 5’ and 3’ boundaries.

[0052] A “computer-based system” refers to a system of hardware, software, and data
storage medium used to analyze information. The minimum hardware of a patient computer-
based system comprises a central processing unit (CPU), and hardware for data input, data output
(e.g., display), and data storage. An ordinarily skilled artisan can readily appreciate that any
currently available computer-based systems and/or components thereof are suitable for use in
connection with the methods of the present disclosure. The data storage medium may comprise
any manufacture comprising a recording of the present information as described above, or a
memory access device that can access such a manufacture.

[0053] To “record” data, programming or other information on a computer readable
medium refers to a process for storing information, using any such methods as known in the art.
Any convenient data storage structure may be chosen, based on the means used to access the
stored information. A variety of data processor programs and formats can be used for storage, .
e.g. word processing text file, database format, etc.

[0054] A “processor” or “computing means” references any hardware and/or software
combination that will perform the funcﬁons required of it. For example, a suitable processor may
be a programmable digital microprocessor such as available in the form of an electronic
controller, mainframe, server or personal computer (desktop or portable). Where the processor is

programmable, suitable programming can be communicated from a remote location to the
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processor, or previously saved in a computer program product (such as a portable or fixed
computer readable storage medium, whether magnetic, optical or solid state device based). For
example, a magg’etic medium or optical disk may carry the programming, and can be read by a
suitable reader communicating with each processor at its corresponding station.

[0055] The present disclosure provides methods for assessing a patient’s risk of
recurrence of cancer, which methods comprise assaying an expression level of at least one gene,
or its gene product, in a biological sample obtained from the patient. In some embodiments, the
biological sample can be a tumor sample obtained from the kidney, or surrounding tissues, of the
patient. In other embodiments, the biological sample is obtained from a bodily fluid, such as
blood or urine. o

[0056] The present disclosure provides genes useful in the methods disclosed herein.
The genes are listed in Tables 3a and 3b, wherein increased expression of genes listed in

Table 3a is significantly associated with a lower risk of cancer recurrence, and increased
expression of genes listed in Table 3b is significantly associated with a higher risk of cancer

recurrence. In some embodiments, a co-expressed gene may be used in conjunction with, or

substituted for, a gene listed in Tables 3a or 3b with which it co-expre
[0057] The present disclosure further provides genes significantly associated, positively
or negatively, with renal cancer recurrence after adjusting for clinical/pathologic covariates
(stage, tumor grade, tumor size, nodal status, and presence of necrosis). For example, Table 8a
lists genes wherein increased expression is significantly associated with lower risk of renal
cancer recurrence after adjusting for clinical/pathologic covariates, and Table 8b lists genes
wherein increased expression is significantly associated with a higher risk of renal cancer
recurrence after adjusting for clinical/pathologic covariates. Of those genes listed in Tables 8a
and 8b, 16 genes with significant association, positively or negatively, with good prognosis after
adjusting for clinical/pathologic covariates and controlling the false discovery rate at 10% are
listed in Table 9. One or more of these genes may be used separately, or in addition to, at least
one of the genes listed in Tables 3a and 3b, to provide information concerning a patient’s
prognosis.

[0058] The present disclosure also provides proxy genes that are useful for assessing the

status of clinical and/or pathologic covariates for a cancer patient. Proxy genes for tumor stage

are listed in Tables 4a and 4b, wherein increased expression of genes listed in Table 4a is
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significantly associated with higher tumor stage, and increased expression of genes listed in
Table 4b is significantly associated with lower tumor stage. Proxy genes for tumor grade are
listed in Tables 5a and 5b wherein increased expression of genes listed in Table 5a is
significantly assgciated with higher tumor grade, and increased expression of genes listed in
Table 5b is significantly associated with lower tumor grade. Proxy genes for the presence of
necrosis are listed in Tables 6a and 6b, wherein expression of genes listed in Table 6a is
significantly associated with the presence of necrosis, and increased expression of genes listed in
Table 6b is signifieantly associated with the absence of necrosis. Proxy genes for nodal
involvement are listed in Tables 7a and 7b wherein higher expression of genes listed in Table 7a
are significantly associated with the presence of nodal invasion, and increased expression of
genes listed in Table 7b are significantly associated with the absence of nodal invasion. One or
more proxy genes may be used sepérately, orin addition to, at least one of the genes listed in
Tables 3a and 3b, to provide information concerning a patient’s prognosis’. In some
embodiments, at least two of the following proxy genes are used to provide information
concérning ihe patient’s prognosis: TSPAN7, TEK, LDB2, TIMP3, SHANK3, RGS5, KDR,
SDPR, EPASI, ID1, TGFBRZ,_FLT , SDPR, ENDRB, JAG1, DLC1, and KI.. In some
embodiments, a co-expressed gene may be used in conjunction with, or substituted for, a proxy
gene with which it co-expresses.

[0059] The present disclosure also provides sets of genes in biological pathways that are
useful for assessing the likelihood that a cancer patient is likely to have a positive clinical
outcome, which sets of genes are referred to herein as “gene subsets”. The gene subsets include
angiogenesis, immune response, transport, cell adhesion/extracellular matrix, cell cycle, and
apoptosis. In some embodiments, the angiogenesis gene subset includes ADD1, ANGPTL3,
APOLD1, CEACAM]1, EDNRB, EMCN, ENG, EPAS1, FLT1, JAGI, KDR, KL, LDB2, NOS3,
NUDTS6, PPAP2B, PRKCH, PTPRB, RGS5, SHANK3, SNRK, TEK, ICAM2, and VCAMI; the.
immune response gene subset includes CCLS5, CCR7, CD8A, CX3CL1, CXCL10, CXCLS9,
HLA-DPB1, IL6, IL8, and SPP1, and; the transport gene subset includes AQP1 and SGK1; the
cell adhesion/extracellular matrix gene subset inciudes ITGB1, A2M, ITGBS5, LAMB]1, LOX,
MMP14, TGFBR2, TIMP3, and TSPANT7; the cell cycle gene subset includes BUB1, C13o0rf15,
CCNB1, PTTGI,V TPX2, LMNBI1, and TUBB2A,; the apoptosis gene subset includes CASP10;
the early response gene subset includes EGR1 and CYR61; the metabolic signaling gene subset
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includes CA12, ENO2, UGCG, and SDPR; and the signaling gene subset includes ID1 and
MAP2K3.

[0060] 'ljhe present disclosure also provides genes in biological pathways targeted by
chemotherapy t}:'at are correlated, positively or negatively, to a risk of cancer recurrence. These
genes include KIT, PDGFA, PDGFB, PDGFC, PDGFD, PDGFRb, KRAS, RAF1, MTOR,
HIF1AN, VEGFA, VEGFB, and FLT4. In some embodiments, the chemotherapy is cytokine
and/or anti-angiogenic therapy. In other embodiments, the chemotherapy is sunitinib, sorafenib,
temsirolimus, bevacizumab, everolimus, and/or pazopanib.

[0061] In some embodiments, a co-expressed gene may be used in conjunction with, or
substituted for, a gené with which it co-expresses.

[06062] In some embodiments, the cancer is renal cell carcinoma. In other embodiments,
the cancer is clear cell renal cell carcinoma (ccRCC), papillary, chromophobe, collecting duct
carcinoma, and/or medullary carcinoma.

[0063] Various technological approaches for determination of expression levels of the
disclosed genes are set forth in this specification, including, without limitation, reverse-
olymerase chain reaction (RT-PCR), microarrays, high-throughput sequencing,
serial analysis of gene expression (SAGE), and Digital Gene Expression (DGE), which will be
discussed in detail below. In particular aspects, the expression level of each gene may be
determined in relation to various features of the expression products of the gene, including
exons, introns, protein epitopes, and protein activity.

[0064] ~  The expression levels of genes identified herein may be measured in tumor tissue.
For example, the tumor tissue may be obtained upon surgical resection of the tumor, or by tumor
biopsy. The expression level of the identified genes may also be measured in tumor cells
recovered from sites distant from the tumor, including circulating tumor cells or body fluid (e.g.,
urine, blood, blood fraction, etc.).

[0065] The expression product that is assayed can be, for example, RNA or a
polypeptide. The expression product may be fragmented. For example, the assay may use
primers that are complementary to target sequences of an expression product and could thus
measure full transcripts as well as those fragmented expression products containing the target

sequence'. Further information is provided in Tables A and B, which provide examples of
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sequences of forward primers, reverse primers, probes and amplicons generated by use of the

primers.

{0066} The RNA expression product may be assayed directly or by detection of a cDNA

product resulting from a PCR-based amplification method, e.g., quantitative reverse transcription

polymerase chain reaction (QRT-PCR). (See e.g., U.S. Pub. No. US2006-0008809A1.)

Polypeptide expression product may be assayed using immunohistochemistry (IHC). Further,

both RNA and polypeptide expression products may also be is assayed using microarrays.
CLINICAL UTILITY

[0067] Currently, of the expected clinical outcome for RCC patients is based on

subjective determinations of a tumor’s clinical and pathologic features. For example, physicians
make decisions about the appropriate surgical procedures and adjuvant therapy based on a renal
tumor’s stage, grade, and the presence of necrosis. Although there are standardized measures to
guide pathologists in making these decisions, the level of concordance between patholo g‘y
laboratories is low. (See Al-Ayanti M et al. (2003) Arch Pathol Lab Med 127, 593-596) It would
be useful to have a reproducible molecular assay for determining and/or confirming these tumor
characteristics. -

[0068] In addition, standard clinical criteria, by themselves, have limited ability to
accurately estimate a patient’s prognosis. It would be useful to have a reproducible molecular
assay to assess a patient’s prognosis based on the biology of his or her tumor. Such information
could be used for the purposes of patient counseling, selecting patients for clinical trials (e.g.,
adjuvant trials), and understanding the biology of renal cell carcinoma. In addition, such a test
would assist physicians in making surgical and treatment recommendations based on the biology
of each patient’s tumor. For example, a genomic test could stratify RCC patients based on risk
of recurrence and/or likelihood of long-term survival without recurrence (relapse, metastasis,
etc.). There are several ongoing and planned clinical trials for RCC therapies, including adjuvant
radiation and chemotherapies. It would be useful to have a genomic test able to identify high-
risk patients more accurately than standard clinical criteria, thereby further enriching an adjuvant
RCC population for study. This would reduce the number of patients needed for an adjuvant
trial and the time needed for definitive testing of these new agents in the adjuvant setting.

[0069] Finally, it would be useful to have a molecular assay that could predict a patient’s

likelihood to respond to treatment, such as chemotherapy. Again, this would facilitate individual
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treatment decisions and recruiting patients for clinical trials, and increase physician and patient
confidence in making healthcare decisions after being diagnosed with cancer.
REPORTING RESULTS

[0070] ﬁle methods of the present disclosure are suited for the preparation of reports

summarizing the expected clinical outcome resulting from the methods of the present disclosure.
A “report,” as described herein, is an electronic or tangible document that includes report
elements that provide information of interest relating to a likelihood assessment and its results.
A subject report includes at least a likelihood assessment, e.g., an indication as to the risk of
recurrence for a subject with renal cell carcinoma. A subject report can be completely or
partially electronically generated, e.g., presented on an electronic display (e.g., computer
‘monitor). A report can further include one or more of: 1) information regarding the testing
facility; 2) service provider information; 3) patient data; 4) sample data; 5) an interpretive report,
which can include various information including: a) indication; b) test data, where test data can
include a normalized level of one or more genes of interest, and 6) other features.

{0071} * The present disclosure thus provides for methods of creating reports and the
reports resulting therefrom. The report may include a summary of the expression levels of the
RNA transcripts, or the expression products of such RNA transcripts, for certain genes in the
cells obtained from the patient’s tumor. The report can include information relating to
prognostic covariates of the patient. The report may include an éstimate that the patient has an
increased risk of recurrence. That estimate may be in the form of a score or patient stratifier
scheme (e.g., low, intermediate, or high risk of recurrence). The report may include information
relevant to assist with decisions about the appropriate surgery (e.g., partial or total nephrectomy)
or treatment for the patient.

[0072] Thus, in some embodiments, the methods of the present disclosure further include
generating a report that includes information regarding the patient’s likely clinical outcome, e.g.
risk of recurrence. For example, the methods disclosed herein can further include a step of
generating or outputting a report providing the results of a subject risk assessment, which report
can be Provided in the form of an electronic medium (e.g., an electronic display on a computer

monitor), or in the form of a tangible medium (e.g., a report printed on paper or other tangible

medium).
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[0073] A report that includes information regarding the patient’s likely prognosis (e.g.,
the likelihood that a patient having renal cell carcinoma will have a good prognosis or positive
clinical outcome in response to surgery and/or treatment) is provided to a user. An assessment as
to the likelihooc{x 'is referred to below as a “risk report” or, simply, “risk score.” A person or
entity that prepares a.report (“repdrt generator’”) may also perform the likelihood assessment.
The report generator may also perform one or more of sample gatheririg, sample processing, and
data generation, e. g., the report generétor may also perform one or more of: a) sample gathering;
b) sample. processing; ¢) measuring a level of a risk gene; d) measuring a level of a reference
gene; and e) determining a normalized level of a risk gene. Alternatively, an entity other than
the report generator can perform one or more sample gathering, sample processing, and data
generation.

[0074] For clarity, it should be noted that the term “user,” which is used interchangeably
with “client,” is meant to refer to a person or entity to whom a report is transmitted, and may be
the same person or entity who does one or more of the following: a) collects a sample; b)
processes a sample; ¢) provides a sample or a processed sample; and d) generates data (e.g., level
of a risk gene; level of a reference gene product(s); normalized level of a risk gene for use in the
likelihood assessment. In some cases, the person(s) or entity(ies) who provides sample
collection and/or sample processing and/or data generation, and the person who receives the
results and/or report may be different persons, but are both referred to as "users" or "clients"
herein to avoid confusion. In certain embodiments, e.g., where the methods are completely
executed on a single computer, the user or client provides for data input and review of data
output. A “user” can be a health professional (e.g., a clinician, a laboratory technician, a
physician (e.g., an oncologist, surgeon, pathologist), etc.). .

[0075] In embodiments where the user only executes a portion of the method, the
individual who, after computerized data processing according to the methods of the present
disclosure, reviews data ontput (e.g., results prior to release to provide a complete report, a
cbmplete, or reviews an "incomplete” report and provides for manual intervention and
completion of an iuerpretive report) is referred to herein as a “reviewer.” The reviewer may be

located at a location remote to the user (e.g., at a service provided separate from a healthcare

facility where a user may be located).
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[0076] Where government regulations or other restrictions apply (e.g., requirements by

health, malpractice, or liability insurance), all results, whether generated wholly or partially

electronically, are subjected to a quality control routine prior to release to the user.
METHODS OF ASSAYING EXPRESSION LEVELS OF A GENE PRODUCT

[0077] Numerous assay methods for measuring an expression level of a gene product are

known in the art, including assay methods for measuring an expression level of a nucleic acid
gene product (e.g., an mRNA), and assay methods for measuring an expression level of a
polypeptide gene product.

Measuring a Level of a Nucleic Acid Gene Product

[0078] In general, methods of measuring a level of a nucleic acid gene product (e.g., an
mRNA) include methods involving hybridization analysis of polynucleotides, and methods
involving amplification of polynucleotides. Commonly used methods known in the art for the
quantification of mRNA expression in a sample include northern blotting and in situ
hybridization (See for example, Parker & Barnes, Methods in Molecular Biology 106:247-283
(1999)); RNAse protection assays (Hod, Biotechniques 13:852-854 (1992)); and reverse
transcription polymerase chain reaction (RT-PCR) (Weis et al., Trends in Genetics 8:263-264
(1992)). Alternatively, antibodies may be employed that can recognize specific duplexes,
including DNA duplexes, RNA duplexes, and DNA-RNA hybrid duplexes or DNA-protein
duplexes. Representative methods for sequencing-based gene expression analysis include Serial
Analysis of Gene Expression (SAGE), and gene expression analysis by massively parallel
signature sequencing (MPSS).

Expression Methods Based on Hybridization

[0079] The level of a target nucleic acid can be measured using a probe that hybridizes to

the target nucleic acid. The target nucleic acid could be, for example, a RNA expression product
of a response indicator gene associated with response to a VEGEF/VEGEFR Inhibitor, or a RNA
expression product of a reference gene. In some embodiments, the target nucleic acid is first
amplified, for example using a polymerase chain reaction (PCR) method.

[0080] A number of methods are available for analyzing nucleic acid mixtures for the
presence and/or level of a specific nucleic acid. mRNA may be assayed directly or reverse

“transcribed into cDNA for analysis.
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[0081] In some embodiments, the method involves contacting a sample (e.g., a sample
derived from a cancer cell) under stringent hybridization conditions with a nucleic acid probe
and detecting binding, if any, of the probe to a nucleic acid in the sample. A vziriety of nucleic
acid hybridization methods are well known to those skilled in the art, and any known method
can be used. In some embodiments, the nucleic acid probe will be detectably labeled.
Expression Methods Based on Target Amplification

[0082] Methods of amplifying (e.g., by PCR) nucleic acid, methods of performing

primers extension, and methods of assessing nucleic acids are generally well known in the art.
(See e.g., Ausubel, et al, Short Protocols in Molecular Biology, 3rd ed., Wiley & Sons, 1995
and Sambrook, et al, Molecular Cloning: A Laboratory Manual, Third Edition, (2001) Cold
Spring Harbor, N.Y.)

[0083] A target mRNA can be amplified by reverse transcribing the mRNA into cDNA,
and then performing PCR (reverse transcription-PCR or RT-PCR). Alternatively, a single
enzyme may be used for both steps as described in U.S. Pat. No. 5,322,770.

[0084] The fluorogenic 5' nuclease assay, known as the TagMan® assay (Roche
Molecular Systems, Inc.), is a powerful and versatile PCR-based detection system for nucleic
acid'targets. For a detailed description of the TagMan assay, reagents and conditions for use
therein, see, e.g., Holland et al., Proc. Natl. Acad. Sci., U.S.A. (1991) 88:7276-7280; U.S. Pat.
Nos. 5,538,848, 5,723,591, and 5,876,930. Hence, primers and probes derived from regions of a
target nucleic acid as described herein can be used in TagMan analyses to detect a level of
target mRNA in a biological sample. Analysis is performed in conjunction with thermal cycling
by monitoring the generation of fluorescence signals. (TaqMan is a registered trademark of
Roche Molecular Systems.)

[0085] . The fluorogenic 5' nuclease assay is conveniently performed using, for example,
AmpliTaq Gold® DNA polymerase, which has endogenous 5' nuclease activity, to digest an
internal oligonucleotide probe labeled with both a fluorescent reporter dye and a quencher (see,
Holland et al., Proc Nat Acad Sci USA (1991) 88:7276-7280; and Lee et al., Nucl. Acids Res.
(1993) 21:3761-3766). Assay results are detected by measuring changes in fluorescence that
occur during the amplification cycle as the fluorescent probe is digested, uncoupling the dye

and quencher labels and causing an increase in the fluorescent signal that is proportional to the
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amplification of target nucleic acid. (AmpliTaq Gold is a registered trademark of Roche
Molecular Systems.)

[0086] The amplification products can be detected in solution or using solid supports. In
this method, thf;&:l“aqMan probe is designed to hybridize to a target sequence within the desired
PCR product. The 5' end of the TagMan probe contains a fluorescent reporter dye. The 3' end of
the probe is blocked to prevent probe extension and contains a dye that will quench the
fluoréscence of the 5’ fluorophore. During subsequent amplification, the 5' fluorescent label is
cleaved off if a polymerase ‘with 5' exonuclease activity is present in the reaction. Excision of the
5' fluorophore results in an increase in fluorescence that can be detected.

[0087] The first step for gene expression analysis is the isolation of mRNA from a target
sample. The starting material is typically total RNA isoléted from human tumors or tumor cell
lines, and corresponding normal tissues or cell lines, respectively. Thus RNA can be isolated
from a variety of primary tumors, including breast, lung, colon, prostate, brain, liver, kidney,
pancreas, spleen, thymus, testis, ovary, uterus, head and neck, etc., tumor, or tumor cell lines,
with pooled DNA from healthy donors. If the source of mRNA is a primary tumor, mRNA can
be extracted, for example, from frozen or archived paraffin-embedded and fixed (e.g., formalin-
fixed) tissue samples. |

[0088] General methods for mRNA extraction are well known in the art and are disclosed
in standard textbooks of molecular biology, including Ausubel et al., Current Protocols of
Molecular Biology (Wiley and Sons, 1997). Methods for RNA extraction from paraffin
embedded tissues are disclosed, for example, M. Cronin, Am J. Pathol 164(1):35-42 (2004), the
contents of which are incorporated herein. In particular, RNA isolation can be performed using
kits and reagents from commercial manufacturers according to the manufacturer’s instructions.
For example, total RNA from cells in culture can be isolated using RNeasy® mini-columns
(Qiagen GmbH Corp.). Other cofnmercia]ly available RNA isolation kits include MasterPure™
Complete DNA and RNA Purification Kit (EPICENTRE® Biotechnologies, Madison, WI),
mirVana (Applied Biosystems, Inc.), and Paraffin Block RNA Isolation Kit (Ambion, Inc.).
Total RNA from tissue samples can be isolated using RNA ST AT-60™ (IsoTex Diagnostics,
Inc., Friendswood TX). RNA prepared from tumor can be isolated, for example, by cesium

chloride density gradient centrifugation. (RNeasy is a registered trademark of Qiagen GmbH
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Corp.; MasterPure is a trademark of EPICENTRE Biotechnologies; RNA STAT-60 is a
trademark of Tel-Test Inc.)

[0089] As RNA cannot serve as a template for PCR, the first step in gene expression
profiling by RT-PCR is the reverse transcription of the RNA template into cDNA, followed by
its exponential amplification in a PCR reaction. The two most commonly used reverse
transcriptase enzymes are avilo myeloblastosis virus reverse transcriptase (AMV-RT) and
Molonéy murine leukemia virus reverse transcriptase (MMLV-RT). The reverse transcription
step is typically primed using specific primers, random hexamers, or oligo-dT primers,
depending on the circumstances and the goal of expression profiling. For example, extracted
RNA can be reverse-transcribed using a GeneAmp® RNA PCR kit (Applied Biosystems Inc.,
Foster City, CA) according to the manufacturer’s instructions. The derived cDNA can then be
used as a template in a subsequent PCR reaction. (GeneAmp is a registered trademark of Applied
Biosystems Inc.) . _ ,

[0090] Although the PCR step can use a variety of thermostable DNA-dependent DNA
polymerases, it typically employs the Tag DNA polymerase, which has a 5°-3’ nuclease activity
but lacks a 3°-5" proofreading endonuclease activity. Thus, TagMan PCR typicaily utilizes the
5’-nuclease activity of Taq or Tth polymerase to hydrolyze a hybridization probe bound to its
target amplicon, but any enzyme with equivalent 5’ nuclease activity can be used. Two
oligonucleotide primers are used to generate an amplicon. A third oligonucleotide, or probe, is
designed to detect nucleotide sequence located between the two PCR primers. The probe is
non-extendible by Taqg DNA polymerase enzyme, and is labeled with a reporter fluorescent dye
and a quencher fluorescent dye. Any laser-induced emission from the reporter dye is quenched
by the quenching dye when the two dyes are located close together as they are on the probe.
During the amplification reaction, the Tag DNA polymerase enzyme cleaves the probe in a
template-dependent manner. The resultant probe fragments disassociate in solution, and siénal :
from the released reporter dye is free from the quenching effect of the second fluorophore. One
molecule of reporter dye is liberated for each new molecule synthesized, and detection of the
unquenched reporter dye provides the basis for quantitative interpretation of the data. (TaqgMan is
a registered mark of Applied Biosystems.)

[0091] TagMan RT-PCR can be performed using commercially available equipment,
such as, for example, the ABI PRISM 7700® Sequence Detection System (Applied Biosystems,

23



WO 2011/085263 PCT/US2011/020596

Foster City, CA, USA), or the Lightcycler® (Roche Molecular Biochemicals, Mannheim,
Germany). In a preferred embodiment, the 5" nuclease procedure is run on a real-time
quantitative PCR device such as the ABI PRISM 7900™ Sequence Detection System ™. The
system consists of a thermocycler, laser, charge-coupled device (CCD), camera and computer.
The system amplifies samples in a 96-well format on a thermocycler. Dum‘ng amplification,
laser-induced fluorescent signal is collected in real-time through fiber optics cables for all 96
wells, and detected at the CCD. The system includes software for running the instrument and for
analyzing the data. (PRISM 7700 is a registered trademark of Applied Biosystems; Lightcycler is
a registered trademark of Roche Diagnostics GmbH LL.C.)

[0092] 5'-Nuclease assay data are initially expressed as C,, or the threshold cycle. As
discussed above, fluorescence values are recorded during every cycle and represent the amount
of product amplified to that point in the amplification réaction. The point when the fluorescent
signal is first recorded as statistically significant is the threshold cycle (Ct).

[0093] To minimize the effect of sample-to-sample variation, quantitative RT-PCR is
usually performed using an internal standard, or one or more reference genes. The ideal internal
standard is expressed at a constant level among different tissues, and is unaffected by the
experimental treatment. RNAs that can be used to normalize patterns of gene expression include,
e.g., mRNAs for the reference genes glyceraldehyde-3-phosphate-dehydrogenase (GAPDH) and
B-actin. ‘ |

[0094] A more recent variation of the RT-PCR technique is the real time quantitative
PCR, which measures PCR product accumulation through a dual—labeléd fluorogenic probe (i.e.,
TagqMan® probe). Real time PCR is compatible both with quantitative competitive PCR, where
internal competitor for each target sequence is used for normalization, and with quantitative
comparative PCR using a normalization gene contained within the sample, or a reference gene
for RT-PCR. For further details see, e.g., Held et al., Genome Research 6:986-994 (1996).
[0095] Factors considered in PCR primer design include primer length, melting
temperature (Tm), and G/C content, specificity, complementary primer sequences, and 3’-end
sequence. In general, optimal PCR primers are generally 17-30 bases in length, and contain
about 20-80%, such as, for example, about 50-60% G+C bases. Tm’s between 50 and 80 °C,
e.g., about 50 tojO °C can be used.
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’[0096] For further guidelines for PCR primer and probe design see, e. g.; Dieffenbach,
C.W. et al., “General Concepts for PCR Primer Design” in: PCR Primer, A Laboratory Manual,
Cold Spring Harbor Laboratory Press, New York, 1995, pp. 133-155; Innis and Gelfand,
“Optimization of PCRs” in: PCR Protocols, A Guide to Methods and Applications, CRC Press,
London, 1994, pp. 5-11; and Plasterer, T.N. PrimerSelect: Primer and probe design. Methods

Mol. Biol. 70:520-527 (1997).
[0097] Other suitable methods for assaying a level of a nucleic acid gene product include,

e.g., microarrays; serial analysis of gene expression (SAGE); MassARRAY® analysis; digital
gene expression (DGE) (J. Marioni, Genome Research 18(9):1509-1517 (2008), gene expression
by massively parallel signature sequencing (see, e.g., Ding and Cantor, Proc. Nat’l Acad Sci
100:3059-3064 (2003); differential display (Liang and Pardee, Science 257:967-971 (1992));
amplified fragment length polymorphism (IAFLP) (Kawamoto et al., Genome Res. 12:1305- |
1312 (1999)); BeadArray™ ;_cc;hnology (Hlumina, San Diego, CA; Oliphant et al., Discovery of
Markers for Disease (Supplémcnt to Biotechniques), June 2002; Ferguson et al., Analytical
Chemistry 72:5618 (2000)); BeadsArray for Detection of Gene Expression (BADGE), using the
commercially available Luminex100 LabMAP system and multiple color-coded microspheres
(Luminex Corp., Austin, TX) in a rapid assay for gene expression (Yang et al., Genome Res.
11:1888-1898 (2001)); and high coverage expression profiling (HiCEP) analysis (Fukumura et
al., Nucl. Acids. Res. 31(16) €94 (2003)). - :

[0098] Assays to measure the amount of an RNA gene expression product can be
targeted to intron sequences or exon sequences of the primary transcript. The amount of a spliced
intron that is measured in human tissue samples is generaﬂy indicative of the amount of a
corresponding exon (i.e. an exon from the same gene) present in the samples. Polynucleotides
that consist of or are complementary to intron sequences can be used, e.g., in hybridization
methods or amplification methods to assay the expression level of response indicator genes.

Measuring levels of a polypeptide gene product
[0099] Methods of measuring a level of a polypeptide gene product are known in the art

and include antibody-based methods such as enzyme-linked immunoabsorbent assay (ELISA),

radioimmunoassay (RIA), protein blot analysis, immunohistochemical analysis and the like. The
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measure of a polypeptide gene product may also be measured in vivo in the subject using an
antibody that specifically binds a target polypeptide, coupled to a paramagnetic label or other
label used for i in VlVO imaging, and visualizing the distribution of the labeled antibody within the
subject using an appropnate in vivo imaging method, such as magnetic resonance imaging. Such

methods also include proteomics methods such as mass spectrometric methods, which are known

in the art.
Methods of Isolating RNA from Body Fluids
-[00100] Methods of isolating RNA for expression analysis from blood, plasma and serum

(See for example, Tsui NB et al. (2002) 48,1647-53 and references cited therein) and from urine
(See for example, Boom R et al. (1990) J Clin Microbiol. 28, 495-503 and reference cited
therein) have been described.

Methods of Isolating RNA from Paraffin-embedded Tissue

[00101] The steps of a representative protocol for profiling gene expression using fixed,

paraffin-embedded tissues as the RNA source, including mRNA isolation, purification primer

extension and amplification are provided in various published journal articles. (See, e.g., T.E.
Godfrey et al,. J. Molec. Diagnostics 2: 84-91 (2000); K. Specht et al., Am. J. Pathol, 158: 419-

hge 7

29 (2001), M. Cronin, et al., Am J Pathol 164:35-42 (2004)).
MANUAL AND COMPUTER-ASSISTED METHODS AND PRODUCTS

[00102] The methods and systems described herein can be implemented in numerous

© ways. In one embodiment of particular interest, the methods involve use of a communications
infrastructure, for example the Internet. Several embodiments are discussed below. It is also to
be understood that the present disclosure may be implemented in various forms of hardware,
software, firmware, processors, or a combination thereof. The methods and systems described
herein can be implemented as a combination of hardware and software. The software can be
implemented-es an-application pmggam tangibly embodied on a program storage device, or
different portions of the software implemented in the user's computing environment (e.g., as an
applet) and on the reviewer's computing environment, where the reviewer may be located at a
remote site associated (e.g., at a service provider's facﬂity).

[00103] For example, during or after data input by the user, portions of the data processing
can be performed in the user-side ‘computing environment. For example, the user-side computing

environment can be programmed to provide for defined test codes to denote a likelihood “risk
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score,” where the score is transmitted as processed or partially processed responses to the
reviewer's éomputing environment in the form of test code for subsequent execution of one or
more algorithms to provide a results and/or generate a report in the reviewer's computing
environment. The risk score can be a numerical score (representative of a numerical value) or a
non-numerical score representative of a numerical value or range of numerical values (e.g., low,
intermediate, or high). k '

[00104] The application program for executing the algorithms described herein may be
uploaded to, and executed by, a machine comprising any suitable architecture. In general, the
‘machine involves a computer platform having hardware such as one or more central processing
units (CPU), a random access memory (RAM), and input/output (I/O) interface(s). The computer
platform also includes an operating system and microinstruction code. The various processes and
functions described herein may either be part of the microinstruction code or part of the
application program (or a combination thereof) that is executed via the operating system. In
addition, various other peripheral devices may be connected to the computer platform such as an
additional data storage device and a printing device. |
[00105] As a computer system, the system generally includes a processor unit. The
processor unit operates to receive information, which can include test data (e.g., level of a risk
gene, level of a reference gene product(s); normalized level of a gene; and may also include
other data such as patient data, This information received can be stored at least temporarily in a
database, and data analyzed to generate a report as described above.

[00106] Part or all of the input and output data can also be sent electronically; certain
output data (e.g., reports) can be sent electronically or telephonically (e.g., by facsimile, e.g.,
using devices such as fax back). Exemplary output receiving devices can include a display
element, a printer, a facsimile device and the like. Electronic forms of transmission and/or
display can include email, interactive television, and the like. In an embodiment of particular
interest, all or a portion of the input data and/or all or a portion of the output data (é. é., usually at
least the final report) are maintained on a web server for access, preferably confidential access,
with typical browsers. The data may be accessed or sent to health professionals as desired. The
input and output data, including all or a portion of the final report, can be used to populate a

patient's medical record which may exist in a confidential database at the healthcare facility.
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[00107] A system for use in the methods described herein generally includes at least one
computer processor (e.g., where the method is carried out in its entirety at a single site) or at least
two networked f:omputer processdrs (e.g., where déta is to be input by a user (also referred to
herein as'a "cliegt") and transmitted to a remote site to a second computer processor for analysis,
where the first and second computer processors are connected by a network, e.g., via an intranet
or internet). The system can also include a user component(s) for input; and a reviewer
component(s) for review of data, generated reports, and manual intervention. Additional
components of the system can include a server cofnponent(s); and a database(s) for storing data
(e.g., as in a database of report elements, e.g., interpretive report elements, or a relational
database (RDB) which can include data input by the user and data output. The computer
processors can be processors that are typically found in personal desktop computers (e.g., IBM,
Dell, Macintosh), portable computers, mainframes, minicomputers, or other computing devices.
[00108] The networked client/server architecture can be selected as desired, and can be,
for example, a classic two or three tier client server model. A relational database management
system (RDMS), either as part of an application server component or as a separate component
(RDB machine) provides the interface to the database. |

[00109] In one example, the architecture is provided as a database-centric client/éerver
architecture, in which the client application generally requests services from the application
server which makes requests to the database (or the database server) to populate the report with
the various report elements as required, particularly the interpretive report elements, especially
the interpretation text and alerts. The server(s) (e.g., either as part of the application server
machine or a separate RDB/relational database machine) responds to the client's requests.
[00110] The input client components can be complete, stand-alone personal computers
offering a full range of power and features to run applications. The client component usually
operates under any desired operating system and includes a communication element (e.g., a
modem or other hardware for connecting to a network), one or more input devices (e.g., a
keyboard, mouse, keypad, or other device used to transfer information or commands), a storage
element (e.g., a hard drive or other computer-readable, computer-writable storage medium), and
a display element (e.g., a monitor, television, LCD, LED, or other display device that conveys

information to the user). The user enters input commands into the computer processor through an
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input device. Generally, the user interface is a graphical user interface (GUI) written for web
browser applications.

[00111] 'I;he server com?onent(s) can be a personal computer, a minicomputer, or a
mainframe and offers data management, information sharing between clients, network
administration and security. The application and any databases used can be on the same or
different servers. ‘

[00112] Other COmputing arrangements for the client and server(s), including processing
on a single machine such as a mainframe, a collection of machines, or other suitable
configuration are contemplated. In general, the client and server machines work together to
accomplish the processing of the present disclosure. |

[00113] Where used, the database(s) is usually connected to the database server
component and can be any device that will hold data. For example, the database can be a any
magnetic or optical storing device for a computer (e.g., CDROM, internal hard drive, tape drive).
The database can be located remote to the server component (with access via a network, modem,
etc.) or locally to the server component.

[60114] Where used in the system and methods, the database can be a relational database
that is organized and accessed according to relationships between data items. The relational
database is generally composed of a plurality of tables (entities). The rows of a table represent
records (collections of information about separate items) and the columns represent fields
(particular attributes of a record). In its simplest conception, the relational database is a
collection of data entries that "relate" to each other through at least one common field.

[00115] Additional workstations equipped with computers and printers may be used at
point of service to enter data and, in some embodiments, generate appropriate reports, if desired.
The computer(s) can have a shortcut (e.g., on the desktop) to launch the application to facilitate
initiation of data entry, transmission, analysis, report receipt, etc. as desired.
Computer-readable storage media

[00116] The present disclosure also contemplates a computer-readable storage medium

(e.g. CD-ROM, memory key, flash memory card, diskette, etc.) having stored thereon a program
which, when executed in a computing environment, provides for implementation of algorithms to
carry out all or a portion of the results of a response likelihood assessment as described herein.

Where the computer-readable medium contains a complete program for carrying out the methods
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described herein, the program includes program instructions for collecting, analyzing and
generating output, and generally includes computer readable code devices for interacting with a
user as descﬁbe§ herein, processing that data in conjunction with analytical information, and
generating uniqli;e printed or electronic media for that user.
[00117] Where the storage medium provides a program that provides for implementation
of a portion of the methods described herein (e.g., the user-side aspect of the methods (e.g., data
input, report receipt capabilities, etc.)), the program provides for transmission of data input by
the user (e.g., via the internet, via an intranet, etc.) to a computing environment at a remote site.
Processing or completion of processing of the data is carried out at the remote site to generate a
report. After review of the report, and completion of any needed manual intervention, to provide
a complete report, the complete report is then transmitted back to the user as an electronic
document or printed document (e.g., fax or mailed paper report). The storage medium containing
a program according to the present disclosure can be packaged with instructions (e.g., for
program installation, use, etc.) recorded on a suitable substrate or a web address where such
instructions may be obtained. The computer-readable storage medium can also be provided in
combination with one or more reagents for carrying out response likelihood assessment (e.g.,
primers, probes, arrays, or other such kit components).

METHODS OF DATA ANALYSIS

Reference Normalization

[00118] In order to minimize expression measurement variations due to non-biological
variations in samples, e.g., the amount and quality of expression product to be measured, raw
expression level data measured for a gene product (e.g., cycle threshold (C;) measurements
obtained by gqRT-PCR) may be normalized relative to the mean expression level data obtained
for one or more reference genes. In one approach to normalization, a small number of genes are
used as reference genes; the genes chosen for reference genes typically show a minimal amount
of variation in expression from sample to sample and the expression level of other genes is
compared to the relatively stable expression of the reference genes. In the global normalization
approach, the expression level of each gene in a sample is compared to an average expression
level in the sample of all genes in order to compare the expression of a particular gene to the

total amount of material.
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[00119] Unprocessed data from qRT-PCR is expressed as cycle threshold (Cy), the number
of amplification cycles required for the detectable signal to exceed a defined threshold. High C;
is 1nd1cat1ve of low expression since more cycles are required to detect the amplification product.
Normahzauon may be carried out such that a one-unit increase in normahzed expression level of
a gene product generally reflects a 2-fold increase in quantity of expression product present in
the sample. For further information on normalization techniques applicable to qRT—PCR data
from tumor tissue, see, e.g., Silva S et al. (2006) BMC Cancer 6, 200; de Kok J et al. (2005)
Laboratory Investigation 85, 154-159. Gene expression may then be standardized by dividing
the normalized gene expression by the standard deviation of expression across all patients for
that particular gene. By standardizing normalized gene expression the hazard ratios across genes
are comparable and reflect the relative risk for each standard deviation of gene expression.
STATISTICAL ANALYSIS | _
[00120] One skilled in the art will recognize that variety of statistical methods are

available that are suitable for comparing the expression level of a gene (or other variable) in two
groups and determining the statistical significance of expression level differences that are found.
(See e.g., H. Motulsky, Intuitive Biostatistics(Oxford University Press, 1995); D. Freedman,
Statistics (W.W. Norton & Co, 4® Ed., 2007). For example, a Cox proportional hazards

| regression model may be fit to a particular clinical time-to-event endpoint (e.g., RFI, OS). One
dssumption of the Cox proportional hazards regression model is the proportional hazards
assumption, i.e. the assumption that model effects multiply the underlying hazard. Assessments
of model adequacy may be performed including, but not limited to, examination of the
cumulative sum of martingale residuals. One skilled in the art would recognize that there are
numerous statistical methods that may be used (e.g., Royston and Parmer (2002), smoothing
spline, etc.) to fit a flexible parametric model using the hazard scale and the Weibull distribution
with natural spline smoothing of the log cumulative hazards function, with effects allowed to be
time-dependent. (See, P. Royston, M. Parmer, Statistics in Medicine 21(15:2175-2197 (2002).)
The relationship between recurrence risk and (1) recurrence risk groups; and (2)
clinical/pathologic covariates (e.g., tumor stage, tumor grade, presence of necrosis, lymphatic or
vascular invasion, etc.) may also be tested for significance. Additional examples of models
include logistic or ordinal logistic regression models in which the association between gene

expression and dichotomous (for logistic) or ordinal (for ordinal logistic) clinical endpoints (i.e.
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stage, necrosis, grade) may be evaluated. (See e.g., D. Hosmer and S. Lemeshow, Applied
Logistic Regression (John Wiley and Sons, 1989).

[00121] In an exemplary embodiment, results were adjusted for multiple hypothesis tests,
and allowed forgz 10% false discovery rate (FDR), using Storey’s procedure, and using TDRAS
with separate classes (M. Crager, Gene identification using true discovery rate degree of
association sets and estimates corrected for regression to the mean, Statistics in Medicine
(published online Dec. 2009). In another embodiment, genes with significant association with
RFT were identified through cross-validation techniques in which forward stepwise Cox PH
regression was employed using a subset of factors identified through Principal Component
Analysis (PCA).

[00122] Methods for calculating correlation coefficients, particularly the Pearson product-
moment correlation coefficient are known in the art. (See e.g., J. Rodgers and W, Nicewander,
The American Statistician, 42, 59-66 (1988); H. Motulsky, H., Intuitive Biostatistics (Oxford
University Press, 1995).To perform particular biclogical processes, genes often work together in
a concerted way, i.e. they are co-expressed. Co-expressed gene groups identified for a disease
process like cancer can serve as biomarkers for disease progression and response to treatment.,
Such co-expressed genes can be assayed in iieu of, or in addition to, assaying of the prognostic
and/or predictive gene with which they are co-expressed.

100123] One skilled in the art will recognize that many co-expression analysis methods
now known or later developed will fall within the scope and spirit of the present invention. These
methods may incorporate, for example, correlation coefficients, co-expression network analysis,
clique analysis, etc., and may be based on expression data from RT-PCR, microarrays,
sequencing, and other similar technologies. For example, gene expression clusters can be
identified using pair-wise analysis of correlation based on Pearson or Spearman correlation
coefficients, (See, e.g., Pearson K. and Lee A., Biometrika 2, 357 (1902); C. Spearman, Amer. J.
Psychol 15:72-101 (1904); J. Myers, A. Well, Research Design and Statistical Analysis, p. 508
(2nd Ed., 2003).) In general, a correlation coefficient of equal to or greater than 0.3 is considered
to be statistically significant in a sample size of at least 20. (See, e.g., G. Norman, D. Streiner,
Biostatistics: The Bare Essentials, 137-138 (3rd Ed. 2007).)

[00124] All aspects of the present disclosure may also be practiced such that a limited

number of additional genes that are co-expressed with the disclosed genes, for example as
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evidenced by high Pearson correlation coefficients, are included in a prognostic or predictive test
in addition to and/or in place of disclosed genes.
[00125] I—}a\}ing described the invention, the same will be more readily understood through
reference to the zfollowin.g Examples, which are provided by way of illustration, and are not
- intended to limit the invention in any way.

EXAMPLES
[00126] Two studies were performed to demonstrate the feasibility of gene expression
profiling from renal tumors obtained from renal cell carcinoma patients. (See Abstract by M.
Zhou, et al., Optimized RNA extraction and RT-PCR assays provide successful molecular
anzileié on a wide variety of archival fixed tissues, AACR Annual Meeting (2007)).

Study Design

[00127] Renal tumor tissue was obtained from approximately 1200 patients from the
Cleveland Clinic Foundation (CCF) database. This database consists of patients who were
diagnosed with renal carcinoma, clear cell type, stage I, I and III between the years of 1985 and
V 2003, who had available paraffin-embedded tumor (PET) blocks and adequate clinical follow-up,
~and who were not treated with adjuvant/neo-adjuvant systemic therapy. Patients with inherited
VHL diséase or bilateral tumors were also excluded. Tumors were graded using (1) Fuhrman
grading system as noted in the World Health Organization Classiﬁcation of Tumours: Pathology
and Genetics: Tumours of the Urinary System and Male Genital Organs; and (2) the modified
Fuhrman grading system (Table 1). In general, if no nodal inVoivemcnt is expected or observed
fof patients, inspecﬁon of nodal involvement is not conducted and Nx is noted. In this study, Nx

was treated as NO for purposes of stage classification. The expression of 732 genes was

quantitatively assessed for each patient tissue sample.
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Table 1: Fuhrman Grading Systems

Fuhrman Grade (Modified) Fuhrman Grade (WHO)
1 | Nuclei small as lymphocyte with condensed | Small, round, uniform nuclei (~ 16 um);
chromatin nucleoli absent or inconspicuous (at 400x)
2 | Nuclei both small as lymphocytes with Larger nuclei (~ 15um) with irregular
condensed chromatin and other nuclei outline; small nucleoli present (at 400x)
, demonstrating enlarged, open chromatin
3 | All nuclei enlarged with open chromatin Larger nuclei (approaching 20um) with |

more irregular outline; prominent nucleoli
present (at 100x)

4 | Large bizarre nuclei Grade 3 features with pleomorphic or
‘ multilobed nuclei, with or without spindle
cells

Inclusion Criteria

[00128] (1) Patients who underwent nephrectomy at CCF and who have a minimum of 6

months clinical follow-up or have recurrent RCC, documented in the clinical chart, database or

registry.
[00129] (2) Diagnosed with RCC, clear cell type, stage L, II, or IIL
[60130] / (3) Renal blocks fixed in Formalin, Hollandes fluid or Zenkers fixative.

Exclusion Criteria

[00131] (1) No tumor block available from initial diagnosis in the Cleveland Clinic
~ archive.
[00132] (2) No tumor or very little tumor (<5% of invasive cancer cell area) in block as

-assessed by examination of the Hollandes and/or hematoxylin and eosin stained (H&E) slide.
[00133] (3) High cycle threshold (C,) values of reference genes. All samples regardless of
their RNA amount will be tested by RT-qPCR, but only plates where the avérage Ct of reference
genes is less than 35 will be analyzed.

[00134] (4) Patients with inherited VHL disease and/or bilateral tumors

© [00135] (5) Patients who received neo-adjuvant or adjuvant systemic therapy

Concordance for clinical and pathologic factors

[00136] Two separate pathology laboratories conducted analyses of several clinical and

pathologic factors using the same standardized measures. The level of concordance, by
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covariate, is provided in Table 2, below. For purposes of the statistical analysis, the
determination of only one of the central laboratories was used.

Table 2: Conco;dance between two central laboratories for clinical/pathologic covariates

' Covariate Method of analysis Concordance

Presence of necrosis Microscopic technique per | 47%
Leibovich BC et al. (2003)
Cancer 97(3), 1663-1671.

Tumor grade Fuhrman 65%

Expression Profile Gene Panel

[060137] The RNA from paraffin embedded tissue (PET) samples obtained from 942
patients who met all inclusion/exclusion criteria was extracted using protocols optimized for
fixed renal tissue and perform molecular assays of quantitative gene expression using TagMan®
RT-PCR. RT-PCR was performed with RNA input at 1.0 ng per 5 plL-reaction volume using
two 384 well plates. | |

[00138] RT-PCR analysis of PET samples was conducted using 732 genes. These genes
were evaluated for association with the primary and secondary endpoints, recurrence-free
interval (RFI), disease-free survival (DFS) and overall survival (OS).

[00139] All primary and secondary analyses were conducted on reference normalized gene
expression levels using the mean of the reference genes for normalization. Three normalization
schemes were tested using AAMP, ARF1, ATP5E, EEF1A1, GPX1, RPS23, SDHA,V UBR, and
RPLP1. Some or all of the other genes in the test panel were used in analyses of alternative
normalization schemes.

[00140] Of the 732 genes, 647 were deemed evaluable for further consideration. The
outcome analyses of the 647 evaluable genes were adjusted for multiple hypothesis tests, by
allowing for a 10% false discovery rate (FDR), using Storey’s procedure, and using True
Discovery Rate Degree of Association Sets (TDRDAS) with separate classes (M. Crager, Gene
identification using true discovery rate degree of association sets and estimates corrected for
regression to the‘mean, Statistics in Medicine 29:33-45 (2009)). Unadjusted for baseline

covariates and without controlling the FDR, a subset of 448 (69%) of genes were identified as
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significantly associated with RFI (p<0.05). Additional analysis was conducted using a
supervised principal component analysis (PCA) on a subset of 188 genes that have maximum
lower bound (MLB) > 1.2 using TDRDAS analysis, controlling the FDR but not taking into
account the sepa‘rate classes. The top 10 factors were modified by keeping the genes with high
factor loadings (loading/max loading > 0.7) were kept. The modified top 10 factors were put
into a 5-fold cross validation to assess performance of the gene groups and identify factors that
were appearing most frequently.
[00141] Genes that had a significant association (p < 0.05) with risk of recurrence are
listed in Tables 3a and 3b, wherein genes that are positively associated with a good prognosis
(i.e., increased expression indicates a lower risk of recurrence) are listed in Table 3a. Genes that
are neg'atively associated with a good prognosis (i.e., increased expression indicates a higher risk
of recurrence) are listed in Table 3b. Genes that were associated, positively or negatively, with a
good prognosis but not associated with clinical/pathologic covariates are BBC3, CCR7, CCR4,
and VCAN. In addition, genes associated positively with a good prognosis after adjusting for
clinical and pathologic covariates (stage, tumor grade, tumor size, nodal status, and presence of
necrosis) are listed in Table 8a. Genes associated negatively with a good prognosis after
adjusting for clinical/pathologic covariates are listed in Table 8b. Of those genes listed in Tables
8a and 8b, 16 genes with significant association, positively or negatively, with a good prognosis
after adjusting for clinical and pathologic covariates and controlling the false discovery rate at
10% are listed in Table 9. |
[00142] For the majority of these genes significantly associated with RFI (p<0.05) (82%),
increased expression is associated with a good prognosis. Most of the genes significantly
associated with RFI showed consistency between (1) between stages (I-II); (2) primary and
secondary endpoints (RFI and OS). See, e.g., Figures 1 and 2, respectively. |
[00143] From this analysis, certain gene subsets emerged as significantly associated with
recurrence and overall éurvival. For example, increased expression of angiogenesis genes (e.g.,
EMCN, PPAP2B, NOS3, NUDTS6, PTPRB, SNRK, APOLD1, PRKCH, and CEACAM1), cell
adhesion/extracellular matrix genes (e.g., ITGBS5, ITGB1, A2M, TIMP3), immune response
genes (e.g., CCL5, CCXL9, CCR7, IL8, IL6, and CX3CL1), cell cycle (e.g., BUB1, TPX2),
apoptosis (e.g., CASP10), and transport genes (AQP1) were strongly associated, positively or
negatively, with RFL
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[00144] Also, certain genes that are associated with pathway targets for renal cancer drugs
(sunitinib, sorafenib, temsirolimus, bevacizumab, everolimus, pazopanib) were identified as
having a significant association with outcome, including: KIT, PDGFA, PDGEB, PDGFC,
PDGFD, PDGFﬁb, KRAS, RAF1, MTOR, HIF iAN , VEGFA, VEGFB, and FLT4.

[00145] It was determined that the presence of necrosis in these tumors was associated
with a higher risk of recurrence, at least in the first 4 years after surgery. See Figure 3.

However, the prognostic effect of necrosis after year 4 was negligible.

[00146] It was also determined that expression of certain genes was correlated, positively
or negatively, with pathologic and/or clinical factors (“proxy genes”). For example, increased
expression of the proxy genes listed in Tables 4a-7b correlate, positively or negatively, with
tumor stage, tumor grade, presence of necrosis, and nodal invasion, respectively. In Tables 4a-
7b, gene expression was normalized and then standardized such that the odds ratio (OR) reflects
a one standard deviation change in gene expression.

[00147] From these, key genes were identified as good pfbxies for baseline covariates
(stage, grade, necrosis), including TSPAN7, TEK, LDB2, TIMP3, SHANK3, RGS5, KDR,

- SDPR, EPASI, ID1, TGFBR2, FLT4, SDPR, ENDRB, JAG1, DLC1, and KL. Several of these
genes are in the hypoxia-induced pathway: SHANK3, RGSS5, EPAS1, KDR, JAG1, TGFBR2,
FLT4, SDPR, DLC1, EDNRB.

[060148] Figures 4 — 7 provide a comparison of patient stratification (Low, Intermediate, or
High Risk) 6b£ained by applying the Mayo prognostic tool (déscribed in Leibovich et al.
“prediction of progression after radical nephrectomy for patients with clear cell renal cell
carcinoma” (2003) Cancer 97:1663-1671) CCF expression data. As shown in Figure 4, the Mayo
prognostic tool alone provides for stratification into three populations Low Risk (93% recurrence
free at 5 years), Intermediate Risk (79% recurrence free at 5 years), and High Risk (36%
recurrence free at 5 years). In contrast, use of expression data from even one gene (as
exemplified by EMCN (Fig. 5.), AQP1 (Fig. 6), or PPAP2B (Fig. 7)) allowed for more detailed

stratification of patients according to risk.
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Table 3a: Genes for which increased expression is associated with lower

risk of cancer recurrence (p-value < .05)

Univariate Cox Univariate Cox
oo | . Analyses (N
Gene g;fnl:gill A%apzzfisalt(g ° Gene SO;::I%?:II gpylaf;t(e °
Adjustment) Adjustment)
with RF1 with RFI

o | e o |

YB-1.2 YBX1 <0.0001 | 0.75 IGF1R.3 IGF1R <0.0001 | 0.58
XIAP A XIAP 0.0009 0.81 IF127 .1 IFI127 0.0205 0.85
WWOX.5 WWOX <0.0001 | 0.71 ID3.1 D3 <0.0001 | 0.69
VWEFE.1 VWF <0.0001 0.61 iD2.4 iD2 <0.0001 0.75
VEGF.1 VEGFA <0.0001 | 0.75 ID1.1 ID1 <0.0001 | 0.55
VCAM1.1 VCAM1 <0.0001 | 0.66- JICAM2.1 ICAM2 <0.0001 | 0.64
USP34.1 USP34 0.0003 0.79 HYAL2.1 HYAL2 <0.0001 | 0.60
UMOD.1 UmMoD <0.0001 | 0.68 HYAL1.1 HYAL1 <0.0001 | 0.58
UGCG.1 UGCG <0.0001 0.71 HSPG2.1 HSPG2 <0.0001 0.60
- UBB.1 UBB <0.0001 0.62 HSD11B2.1 HSD11B2 <0.0001 0.63
UBE1C.1 UBA3 0.0003 0.79 Hepsin.1 HPN 0.000t 0.76
TS.1 TYMS 0.0056 0.83 HPCAL1.1 HPCAL1 0.0031 0.82
tusc4.2 TUSC4 <0.0001 0.76 HMGB1.1 HMGB1 <0.0001 0.67
TSPAN7.2 TSPAN7 <0.0001 0.52 HLA-DPB1.1 HLA-DPB1 <0.0001 0.70
TSC2.1 T&8C2 0.0043 0.82 HIF1AN.A1 HIF1AN <0.0001 0.77
TSC1.4 TSCA <0.0001 0.71 HDAC1 1 HDACH 0.0003 0.78
P53.2 TP53 0.0008 0.81 HAVCR1.1 HAVCR1 0.0003 0.79
TOP2B.2 TOP2B 0.0001 0.80 HADH.1 HADH <0.0001 | 0.68
TNFSF12.1 TNFSF12 <0.0001 0.68- GZMA 1 GZMA 0.0125 0.84
TRAIL.1 TNFSF10 0.0065 0.83 GSTp.3 GSTP1 <0.0001 | 0.76
TNFRSF11B.1 | TNFRSF11B | 0.0002 0.78 GSTM3.2 GSTM3 <0.0001 | 0.70
TNFRSF10D.1 | TNFRSF10D | <0.0001 0.76 GSTM1.1 GSTM1 <0.0001 0.72
DR5.2 TNFRSF10B | <0.0001 0.75 GRB7.2 GRB7 <0.0001 | 0.74
TNFAIP6.1 TNFAIPS 0.0005 0.79 GPX3.1 GPX3 <0.0001 | 0.75
TMEM47.1 TMEM47 <0.0001 | 057 GJA1.1 GJA1 0.0049 0.84
TMEM27.1 1 TMEM27 <0.0001 0.58 GFRA11 GFRAT1 0.0003 0.77
TLR3.1 TLR3 <0.0001 0.72 GCLC.3 GCLC <0.0001 | 0.68
TIMP3.3 TIMP3 <0.0001 | 0.50 GBP2.2 GBP2 0.0156 0.85
TIMP2.1 TIMP2 <0.0001 | 0.73 GATM.1 GATM <0.0001 | 0.66
THBS1.1 THBS1 0.0002 0.79 GATAS3.3 GATA3 0.0001 0.75
TGFBR2.3 TGFBR2 <0.0001 | 0.54 FOS.1 FOS <0.0001 | 0.74
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Table 3a: Genes for which increased expression is associated with lower

risk of cancer recurrence (p-value <.05)

EY

Official

Univariate Cox
Analyses (No

Official

Univariate Cox
Analyses (No

Ge | Smea | o Gore | Smeel | Sovree
with RFI with RFI

| rove | e e |
TGFBR1.1 TGFBR1 <0.0001 0.71 FOLR1.1 FOLR1 0.0003 0.79
TGFB2.2 TGFB2 <0.0001 0.65 FLT4.1 FLT4 <0.0001 0.54
TGFA.2 TGFA <0.0001 0.70 FLT3LG.1 FLT3LG 0.0001 0.73
TEK.1 TEK <0.0001 047 FLTT.1 FLTH <0.0001 0.59
TCF4.1 TCF4 <0.0001 0.62 FILIP1.1 FILIP1 <0.0001 0.72
TAP1.1 TAP1 0.0024 0.82 FIGF .1 FIGF 0.0014 0.76
TAGLN.1 TAGLN <0.0001 0.70 FHL1.1 FHL1 <0.0001 |. 0.68
TACSTD2.1 TACSTD2 <0.0001 0.72 FHIT.1 FHIT <0.0001 0.73
SUCLG1.1 SUCLGH1 <0.0001 0.72 FH.1 FH <0.0001 0.73
STK11.1 STK11 <0.0001 0.76 FGFR2 isoform | FGFR2 <0.0001 0.70

1.1

STAT5B.2 STATEB <0.0001 0.71 FGFR1.3 FGFR1 0.0001 0.77
STAT5A1 STAT5A <0.0001 0.72 FGF2.2 FGF2 <0.0001 0.73
STATS.1 STAT3 0.0016 0.80 FGF1.1 FGF1 0.0015 0.78
SPRY1.1 S.PRY1 <0.0001 0.68 FDPS.1 FDPS <0.0001 0.69
SPARCL1.1. SPARCL1 <0.0001 0.71 FBXW7.1 FBXW7 0.0001 0.75
SPARC.1 SPARC 0.0009 0.80 fas.1 FAS <0.0001 0.73
S0OD1.1 SOD1 0.0114 0.84 FABP1.1 FABP1 0.0455 0.86
SNRK.1 SNRK <0.0001 054 ESRRG.3 ESRRG 0.0008 0.79
SNAI1.1 SNAH 0.0055 0.82 ERG.1 ERG <0.0001 0.60
MADH4.1 SMAD4 <0.0001 0.60 ERCC1.2 ERCC1 <0.0001 0.78
MADH2.1 SMAD?2 <0.0001 0.64 ErbB3.1 ERBB3 0.0001 0.77
SLC34A1.1 SLC34A1 0.0004 0.76 HER2.3 ERBB2 <0.0001 0.65
SLC22A6.1 SL.C22A6 0.0003 0.77 EPHB4.1 EPHB4 <0.0001 0.64
SKIL.1 SKIL 0.0004 0.79 EPHA2.1 EPHAZ2 <0.0001 0.58
SHANKS.1 SHANK3 <0.0001 0.53 EPAST.1 EPAS1 <0.0001 0.55
SGK.1 SGK1 <0.0001 0.67 ENPP2.1 ENPP2 0.0090 0.84
FRP1.3 SFRP1 0.0355 0.86 ENPEP.1 ENPEP <0.0001 0.74
SEMAR3F.3 SEMAS3F <0.0001 0.67 CD105.1 ENG <0.0001 0.60
SELENBP1.1 SELENBP1 0.0016 0.81 EMP1.1 EMP1 <0.0001 0.71
SDPR.1 SDPR <0.0001 0.51 EMCN.1 EMCN <0.0001 043
SDHA.1 SDHA 0.0003 0.77 ELTD1.1 ELTD1 <0.0001 0.76
SCNNtA.2 SCNN1A 0.0134 0.83 EIF2C1.1 EIF2C1 <0.0001 0.67
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Table 3a: Genes for which increased expression is associated with lower
risk of cancer recurrence (p-value < .05)

Univariate Cox Univariate Cox
Gene g;:;%ill Alz'.‘a_ciylz?isat(: ° Gene g;::gili A%a;ﬁ?;t(g °
Adjustment) Adjustment)
with RFI with RFI
o | e o | 1R
SCN4B.1 SCN4B <0.0001 0.68 EGR1.1 EGR1 <0.0001 0.72
KIAA1303 RPTOR <0.0001 | 0.77 EGLN3.1 EGLN3 0.0002 0.80
raptor. 1
RSSGKEH 3 RPS6KB1 <0.0001 0.73 EGFR.2 EGFR 0.0005 0.80
RPSEKAL1 RPSBKA1 0.0291 0.86 EFNB2.1 EFNB2 <0.0001 | 0.64
RPS23.1 RPS23 <0.0001 0.73 EFNB1.2 EFNB1 <0.0001 0.68
ROCK2.1 ROCK2 <0.0001 | 0.66 EEF1AT1 EEF1A1 <0.0001 | 0.64
ROCK1.1 ROCK1 <0.0001 | 0.58 EDNRB.1 EDNRB <0.0001 | 0.56
RIPKT.1 RIPK1 <0.0001 | 0.64 EDN2.1 EDN2 0.0005 0.77
rhoC.1 RHOC 0.0213 0.86 EDN?1 EDN1 <0.0001 0.62
endothelin.1 KN
RhoB.1 RHOB <0.0001 0.63 EBAG9.1 EBAG9 0.0041 0.82
ARHA.1 RHOA <0.0001 0.64 DUSP1.1 DUSP1 0.0029 0.82
RGS5.1 RGS5 <0.0001 0.52 DPYS.A DPYS 0.0112 0.84
FLJ22655.1 RERGL <0.0001 0.51 DPEP1.1 DPEP1 <0.0001 | 0.64
NFKBp65.3 RELA 0.0027 0.82 DLL4.1 DLL4 <0.0001 | 0.76
RB1.1 : RB1 <0.0001 0.73 DLC1.1 DLC1 <0.0001 0.55
RASSF1.1 RASSF1 0.0040 0.83 2DKE;ZP564OO8 ([))é(f;ZPSGzLO <0.0001 | 0.62
3. 2
RARB.2 RARB <0.0001 | 057 DICER1.2 DICERT <0.0001 | 0.71
RALBP1.1 RALBP1 <0.0001 0.73 DIAPH1 .1 DIAPH1 0.0009 0.80
RAF1.3 : RAF1 0.0008 0.81 DIABLO.1 DIABLO 0.0134 0.84
PTPRG.1 PTPRG <0.0001 0.57 DHPS.3 DHPS <0.0001 0.70
PTPRB.1 PTPRB <0.0001 0.51 DET1.1 DET1 <0.0001 | 0.74
PTN.1 PTN <0.0001 | 0.71 DEFB1.1 DEFB1 0.0025 0.81
PTK2.1 PTK2 <0.0001 0.61 DDC.1 DDC <0.0001 0.68
PTHR1.1 PTH1R <0.0001 | 0.55 DCXR.1 DCXR 0.0081 0.83
PTEN.2 PTEN <0.0001 0.74 DAPK1.3 DAPK1 <0.0001 | 0.60
PSMBY.1 PSMBS 0.0025‘ 0.82 CYR61.1 CYR61 <0.0001 0.70
PSMB8.1_ PSMB8 0.0238 0.85 CYP3A4.2 CYP3A4 0.0380 0.86
PRSS8.1 PRSS8 <0.0001 | 0.71 CXCL39A CXCLe 0.0362 0.87
PRPS2.1 PRPS2 0.0156 0.85 CXCL12.1 CXCL12 <0.0001 | 0.69
PRKCH.1 PRKCH <0.0001 | 0.63 CX3CR1.1 CX3CR1 <0.0001 | 0.72
PPP2CA.1 PPP2CA <0.0001 0.77 CX3CL.1.1 CX3CLt <0.0001 | 0.58
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Table 3a: Genes for which increased expression is associated with lower
risk of cancer recurrence (p-value < .05)

Official

Univariate Cox
Analyses (No

Official

Univariate Cox
Analyses (No

e | S | jSovee e | S | o,
with RFI with RFI

e | e | e

PPARG.3 PPARG <0.0001 | 0.59 URE] CULT 0.0003 | 0.80
PPAP2B 1 PPAP2B <0.0007 | 050 CUBN 1 CUBN <0.0001 | 0.61
PLG A PLG <0.0001 | 0.70 CTSS 1 CTSS 0.0016 | 0.82
PLAT.1 PLAT <0.0001 | 064 CTSH.2 CTSH <0.0001 | 0.78
PLA2GA4C A PLA2GAC <0.0001 | 067 B-Catenin.3 CTNNBT <0.0001 | 0.74
PIK3CA1 PIK3CA. . <0.0001 | 0.75 A-Catenin.2 CTNNAT <0.0001 | 0.7
PI3K .2 PIK3C2B <0.0001 | 0.56 CTGF.1 CTGF 0.0004 | 0.79
PFKP.1 PFKP 0.0067 | 084 CSFiR.2 CSFIR 0.0015 | 082
CD31.3 PECAMT <0.0001 | 0.60 CSF1 1 CSF1 0.0076 | 0.81
PDZK3 1 PDZK3 0.0005 | 0.77 CRADD.1 CRADD 0.0027 | 0.81
PDZKI 1 PDZK1 <0.0001 | 0.69 COL4A2.1 COL4A2 0.0016 | 0.80
PDGFRD.3 PDGFRB <0.0001 | 0.74 COL18AT 1 COL18AT 0.0007 | 0.79
PDGFD.2 PDGFD <0.0001 | 058 CLU3 CLU 0.0151 | 085
PDGFC.3 PDGFC <0.0001 | 0.66 CLDN7.2 CLDN7 0.0023 | 0.81
PDGFB3 PDGFB <0.0001 | 0.63 CLDNT0.1 CLDN10 <0.0001 | 0.69
PDGFA.3 PDGFA <0.0001 | 0.75 CLCNKB.1 CLCNKB 0.0002 | 0.74
PCKI.1 PCK1 <0.0001 | 0.65 CFLAR.1 CFLAR <0.0007 | 0.65
PCCA.1 PCCA <0.0001 | 0.66 CEACAMI 1 CEACAMI | <0.0001 | 059
PARDGA. 1 PARDGA 0.0001 | 0.76 p27.3 CDKN1B 0.0078 | 0.83
Paki.2 PAK] 0.0011 | 0281 p21.3 CDKNAA 0.0027 | 0.81
PAH.1 PAH 0.0296 | 0.86 CDHB.1 CDH6 <0.0001 | 0.75
OGG1 1 OGG1 0.0051 | 0.84 CDH5 1 CDH5 <0.0001 | 0.59
BFGF.3 NUDT6 <0.0001 | 054 COH16.1 CDH16 <0.0001 | 0.75
NRG1.3 NRGT 0.0049 | 0.81 CDH13.1 CDH13 <0.0007 | 0.66
NPR1.1 NPRT <0.0001 | 0.73 CD4.1 CD4 0.0009 | 0.81
NPMT.2 NPMT <0.00017 | 0.73 CD36.1 CD36 <0.0001 | 0.65
NOTCH3.1 NOTCH3 <0.0001 | 0.70 CD34.1 CD34 <0.0001 | 0.62
NOTCH2.1 NOTCH2 0.0040 | 0.84 CCR71 CCR7 0.0271 | 0.86
NOTCHI 1 NOTCHT <0.0001 | 0.64 CCR42 CCR4 0.0106 | 0.83
NOS3.1 NOS3 <0.0001 | 0.55 CCND1.3 CCND1 <0.0001 | 0.70
NOS2A.3 NOS2 <0.0001 | 0.66 CCl42 CCl4 0.0072 | 0.80
NOL3.1 NOL3 00132 | 085 MCP1.1 CCL2 <0.0001 | 0.75
NEXT 1 NFXT <0.0001 | 067 CATA CAT <0.0001 | 0.72
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Table 3a: Genes for which increased expression is associated with lower
risk of cancer recurrence (p-value <.05)

Univariate Cox
Analyses (No

Univariate Cox
Analyses (No

Gene g;:::ﬁi', vaariate Gene g;:::gill vaariate
Adjustment) - Adjustment)
with RFI with RFI

o | we | o | e

NFKBp50.3 NFKB1 0.0001 0.77 CASP8.1 CASP6 0.0369 0.87
NFATC2.1 NFATC2 0.0003 0.78 CASP10.1 CASP10 <0.0001 | 0.69
NFAT5.1 NFAT5 0.0010 0.82 CALD1.2 CALD1 <0.0001 | 0.61
MYRIP.2 MYRIP 0.0002 0.75 CA9.3 CA9 0.0035 0.84
MYH11 .1A MYH11 <0.0001 0.61 CA2.1 CA2 0.0006 0.79
cMYC.3 MYC 0.0002 0.79 C7.1 Cc7 0.0030 0.82
MVP.1 MVP 0.0052 0.83 ECRG4.1 C20rf40 <0.0001 | 0.57
MUC1.2 MUCH 0.0405 0.87 C130rf15.1 C13o0rf15 <0.0001 | 0.57
FRAP1.1 MTOR <0.0001 0.75 BUB3.1 BUB3 0.0002 0.77
MSH3.2 MSH3 <0.0001 | 0.75 BTRC.1 BTRC 0.0006 0.81
MSH2.3 MSH2 <0.0001 | 0.71 CiAP1.2 BIRC2 0.0030 0.82
GBL.1 MLST8 0.0246 0.87 BIN1.3 BINT1 0.0005 0.80
MIF.2 MIF 0.0012 0.80 BGN.1 BGN <0.0001 | 0.76
MICA.1 MICA <0.0001 0.71 BCL2L12.1 BCL2L12 0.0322 0.86
MGMT .1 MGMT <0.0001 | 0.68 Beix.2 BCL2L1 <0.0001 | 0.74
MCM3.3 MCM3 0.0188 0.85 Bel2.2 BCL2 <0.0001 0.57
MCAM.1 MCAM <0.0001 0.71 BBC3.2 BBC3 0.0449 0.87
MARCKS.1 MARCKS 0.0301 0.87 BAG1.2 BAG1 <0.0001 0.64
ERK1.3 MAPK3 <0.0001 | 0.65 BAD.1 BAD 0.0076 0.85
ERK2.3 MAPK1 0.0005 0.79 ATP6V1B1.1 ATP6V1B1 0.0001 0.71
MAPA4.1 MAP4 <0.0001 | 0.65 ASS1.1 ASS1 <0.0001 | 0.75
MAP2K3.1 MAP2K3 <0.0001 | 0.69 ARRB1.1 ARRBH <0.0001 | 0.62
MAP2K1.1 MAP2K1 0.0046 0.83 ARHGDIB.1 ARHGDIB <0.0001 | 0.66
MAL2.1 MAL2 0.0001 0.76 AQP1.1 AQP1 <0.0001 | 0.50
MAL.1 MAL <0.0001 | 0.66 APOLD1.1 APOLD1 <0.0001 | 0.57
LYZ.1 LYz 0.0458 0.88 APC.4 APC <0.0001 | 0.73
LTF.1 LTF 0.0005 0.76 ANXA4 1 ANXA4 0.0018 0.81
LRP2.1 LRP2 <0.0001 0.67 ANXA1.2 ANXA1 0.0009 0.80
LMO2.1 LMQ2 <0.0001 | 0.74 ANTXR1.1 ANTXR1 0.0043 0.82
LDB2.1 LDB2 <0.0001 | 052 ANGPTL4.1 ANGPTL4 0.0033 0.84
LDB12 LDB1 <0.0001 | 0.71 ANGPTL3.3 ANGPTL3 0.0003 0.75
LAMA4 1 LAMA4 0.0279 0.86 ANGPT1.1 ANGPT1 <0.0001 | 0.57
KRT7.1 KRT7 <0.0001 | 0.68 ALDOB.1 ALDOB <0.0001 | 0.62
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Table 3a: Genes for which increased expression is associated with lower
risk of cancer recurrence (p-value < .05)

Univariate Cox
Analyses (No

Univariate Cox
Analyses (No

Gene é);rf'::l:olill C_ovariate Gene g;:::)lill vaariate
Adjustment) Adjustment)
with RFl with RF]

s | 1 s | n
K-ras.10 KRAS <0.0001 | 0.72 ALDHBAT1.1 ALDH6A <0.0001 | 0.63
KL.1 KL <0.0001 | 0.55 ALDH4.2 ALDH4A1 0.0172 0.85
Kiting.4 KITLG <0.0001 0.67 AKT3.2 AKT3 <0.0001 0.57
c-kit.2 KIT <0.0001 0.72 AKT2.3 AKT2 <0.0001 | 0.75
KDR.6 KDR "<0.0001 | 054 AKT1.3 AKTH <0.0001 | 0.71
KCNJ15.1 KCNJ15 <0.0001 | 0.63 AIF1.1 AlF1 0.0349 0.87
HTATIP.1 KATS <0.0001 | 0.64 AHR.1 AHR <0.0001 | 0.74
G-Catenin.1 JUP <0.0001 0.64 AGTR1.1 AGTR1 <0.0001 | 0.57
AP-1 (JUN JUN 0.0001 0.76 ADH1B.1 ADH1B 0.0002 0.77
official).2 .
JAG1A JAG1 <0.0001 0.55 ADFP.1 ADFP 0.0332 0.88
ITGB1.1 ITGB1 0.0085 0.83 ADD1.1- - ADD1 <0.0001 | 0.58
ITGA7.1 ITGA7 <0.0001 | 0.66 ADAMTS5.1 ADAMTS5S 0.0010 0.78
ITGA6.2 ITGAB <0.0001 0.63 ADAMTS1 .1 ADAMTS1 0.0056 0.83
ITGA4.2 ITGA4 <0.0001 0.74 ACE2.1 ACE2 <0.0001 0.62
ITGA3.2 ITGA3 0.0002 0.79 ACADSB.1 ACADSB <0.0001 | 0.71
IQGAP2.1 IQGAP2 <0.0001 0.69 BCRP.1 ABCG2 <0.0001 | 0.58
INSR.1 INSR <0.0001 0.67 MRP4.2 ABCC4 <0.0001 | 0.74
IMP3.1 IMP3 <0.0001 0.69 MRP3.1 ABCC3 0.0107 0.85
IL6ST.3 IL6ST <0.0001 | 0.66 MRP1.1 ABCCH1 <0.0001 | 0.75
IL15.1 IL15 <0.0001 | 0.70 ABCB1.5 ABCB1 0.0083 0.84
IGFBP6.1 IGFBP6 0.0004 0.79 NPD009 ABAT 0.0001 0.76

(ABAT
official).3

IGFBP3.1 IGFBP3 0.0394 0.87 AAMP. 1 AAMP 0.0008 0.80
IGFBP2.1 IGFBP2 0.0134 0.84 A2M.1 A2M <0.0001 | 0.56
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Table 3b: Genes for which increased expression is associated with

higher risk of cancer recurrence (p-value < .05)

Univariate Cox
Analyses (No

Univariate Cox
Analyses (No

Gene S‘?;&c!;ill vaariate Gene g;:\%?,: vaariate
) Adjustment) Adjustment)
i with RFI with RFI

e | e e | e
WT1.1 WTH 0.0002 1.25 LGALS1.1 LGALST 0.0017 1.25
VTN.1 VTN 0.0097 1147 LAMBS.1 LAMB3 <0.0001 1.34
VDR.2 VDR 0.0031 1.22 LAMB1.1 LAMB1 0.0014 | 1.25
VCAN. 1 VCAN 0.0036 1.22 L1CAM.1 L1CAM 0.0199 1.16
UBE2T .1 UBE2T <0.0001 1.38 [L-8.1 iL8 ‘ <0.0001 | 1.53
C20 orf1.1 TPX2 <0.0001 1.76 1L6.3 L6 <0.0001 1.41
TOP2A.4 TOP2ZA <0.0001 1.39 ICAM1.1 ICAM1 0.0013 1.23
TK1.2 TK1 0.0018 1.22 HIST1H1D.1 HIST1H1D 0.0066 1.21
TIMP1.1 TIMP1 0.0259 1.16 | FN1.1 FN1 0.0105 1.19
TGFBI.1 TGFBI 0.0004 1.26 F3.1 F3 <0.0001 | 1.31
SQSTM1.1 SQSTM1 0.0089 1.20 Fa2.1 F2 <0.0001 1.30
OPN, SPP1 <0.0001 | 143 ESPL1.3 ESPL1 00155 | 1.17
osteoponiin.3
SPHK1.1 SPHKA1 0.0025 1.22 EPHB2.1 EPHB2 0.0456 1.14
SLC7A5.2 SLC7A5 <0.0001 1.38 EPHB1.3 EPHB1 0.0007 1.22
SLC2A1.1 SLC2A1 0.0010 1.26 ENO2.1 ENO2 <0.0001 | 1.38
SLC16A3.1 SLC16A3 <0.0001 1.38 EIF4EBP1.1 EIF4EBP1 0.0098 1.19
SLC13A3.1 SLC13A3 0.0192 1.16 CXCR4.3 CXCR4 0.0068 1.21
SHC1.1 SHCH 0.0086 1.18 GRO12 CXCLA <0.0001 | 1.30
SFN.1 SFN 0.0001 1.26 CTSBA1 CTSB 0.0233 117
SERPINAS5.1 SERPINA5S 0.0462 1.13 CRP.1 CRP 0.0314 1.13
SEMAS3C.1 SEMA3C <0.0001 1.45 CP.1 CcP 0.0002 | 1.32
SAA2.2 SAA2 <0.0001 1.59 COL7A1.1 COL7A1 0.0003 1.24
S100AT1.1 S100A1 0.0348 1.16 COL1A1.1 COL1AT 0.0029 1.23
RRM2.1 RRM2 0.0002 1.27 Chkt.2 CHEK1 0.0002 1.26
RPLP1.1 RPLPA1 0.0049 1.22 CENPF 1 CENPF <0.0001 | 1.36
PTTG1.2 PTTGH <0.0001 1.45 cD82.3 CD8g2 0.0008 1.25
COX2.1 PTGS2 0.0013 1.22 CD44s.1 CD44_s 0.0065 1.21
PLAUR.3 PLAUR <0.0001 1.33 CCNE11 CCNE1 0.0098 1.17
PF4.1 PF4 0.0034 1.20 CCNB1.2 CCNB1 <0.0001 1.42
PCSK6.1 PCSKe 0.0269 117 CCL20.1 CCL20 0.002¢9 1.22
MYBL2.1 MYBL2 <0.0001 1.33 CA12.1 CA12 <0.000t1 | 1.48
MT1X.1 MT1X 0.0070 1.20 C3.1 C3 0.0176 1.18
MMP9.1 MMPS <0.0001 1.54 BUB1.1 - BUBT <0.0001 | 1.59
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Table 3b: Genes for which increased expression is associated with

higher risk of cancer recurrence (p-value <.05)

Univariate Cox lfAnivlariate Cox
- Anal No - n N
Gene g;::gzll rtl';)\\gfizt(e Gene g;:::l:olill (;oﬁfizlt(e °
Adjustment) : Adjustment)
) with RFI with RFI

o | o |
MMP7.1 MMP7 0.0312 1.15 SURV.2 BIRC5 <0.0001 1.37
MMP14.1 MMP14 <0.0001 1.47 clAP2.2 BIRC3 0.0484 1.15
Ki-67.2 MKI67 <0.0001 1.33 | BCL2A1.1 BCL2A1 0.0483 1.11
mGST1.2 MGST1 <0.0001 1.38 STK15.2 AURKA 0.0002 1.28
MDK.1 MDK 0.0001 1.31 ANXA2.2 ANXA2Z 0.0315 1.16
LOX.1 LOX | <0.0001 1.42 ALOX5.1 ALOX5 0.0473 1.14
LMNB1.1 LMNB1 <0.0001 1.40 ADAMS.1 ADAMS 0.0002 1.29
LIMK1 .1 LIMKA1 <0.0001 1.43 MRP2.3 ABCGC2 0.0004 1.28
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Table 4a: Proxy genes for which increased expression is associated with

higher tumor stage (p-value < .05)
Gene g;::gzl‘ Stage 3 vs. 1 Gene g;:f':lti)lill Stage 3vs. 1

) p-value OR p-value OR
WT1.1 WTH <0.0001 1.41 LAMAS.1 LAMA3 0.0121 1.22
VTN.1 VTN 0.0007 1.29 L1CAM.1 L1CAM 0.0091 1.22
VDR.2 VDR 0.0065 1.25 18G20.1 ISG20 0.0006 1.34
UBE2T.1 UBE2T <0.0001 1.61 JL.-8.1 L8 <0.0001 | 1.89
TSPANS.1 TSPANS 0.0072 1.23 IL6.3 L6 <0.0001 | 1.68
C20 orf1.1 TPX2 <0.0001 1.89 IGF1.2 IGF1 0.0214 1.20
TOP2A.4 TOP2A <0.0001 1.55 ICAM1.1 ICAM1 <0.0001 | 1.42-
TK1.2 TK1 0.0001 1.34 HIST1H1D.1 HIST1H1D 0.0005 1.33
TIMP1.1 TIMP1 0.0021 | 1.29 GPX2.2 GPX2 0.0129 | 1.22
TGFBI.1 TGFB! 0.0001 1.39 FN1.1 FN1 0.0002 1.36
OPN, SPP1 0.0001 1.38 FAP.1 FAP 0.0455 1.18
osteopontin.3
SLC7A5.2 SLC7A5 <0.0001 1.51 F3.1 F3 <0.0001 1.52
SLC2A1.1 SLC2A1 0.0081 1.24 F2.1 F2 <0.0001 I 1.79
SLC16A3.1 SLC16A3 <0.0001 1.46 ESPL1.3 ESPL1 0.0001 1.35
SFN.1 SFN 0.0001 1.36 EPB41L3.1 EPB41L3 0.0067 1.24
SEMA3C.1 SEMA3C <0.0001 1.42 ENO2.1 ENO2 0.0016 1.31
SELL.1 SELL 0.0313 1.19 EIF4EBP1.1 EIF4EBP1 0.0036 1.27
SAA2.2 SAAZ <0.0001 2.04 E2F1.3 E2F1 0.0017 1.27
RRM2.1 RRM2 <0.0001 | 1.47 DCN.1 DCN 0.0152 1.22
RPLP1.1 RPLP1 0.0007 1.33 CXCR6.1 CXCR6 0.0013 1.30
RADbS1.1 RAD51 0.0010 1.31 BLR1.1. CXCR5 0.0232 1.19
PTTG1.2 PTTGH1 <0.0001 | 1.61 CXCR4.3 CXCR4 0.0003 1.35
COX2.1 PTGS2 0.0011 1.29 GRO1.2 CXCL1 0.0005 1.31
PTGIS1 PTGIS 0.0034 1.27 CTSBA cTSB 0.0110 1.24
PLAUR.3 PLAUR <0.0001 1.51 CRP.1 CRP 0.0002 1.31
PF4.1 PF4 0.0027 1.26 CP.1 CP 0.0008 1.34
PDGFRa.2 PDGFRA 0.0480 1.17 COL7A1 1 COL7A1 0.0010 1.28
PCSKB6.1 PCSKe6 0.0041 1.27 COL1A1.1 COL1A1 0.0001 1.40
NNMT.1 NNMT 0.0003 1.34 Chk2.3 CHEK2 0.0050 1.27
NME2.1 NME2 0.0028 1.28 Chk1.2 CHEK1 <0.0001 1.43
MYBL21 MYBL2 <0.0001 1.50 CENPF.1 CENPF <0.0001 1.55
MT1X.1 MT1X 0.0192 1.21 CDg2.3 CDsg2 0.0001 1.38
MMP9.1 MMP9 <0.0001 | 1.79 CD44s.1 CD44_s 0.0060 1.25
MMP7.1 MMP7 0.0252 1.20 CCNE2.2 CCNE2_2 0.0229 1.19
MMP14.1 MMP14 <0.0001 1.88 CCNB1.2 CCNBH1 <0.0001 1.60
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Table 4a: Proxy genes for which increased expression is associated with

higher tumor stage (p-value < .05)
Gene gyfg:i)lill Stage 3 vs. 1 Gene g;::gi'l Stage 3 vs. 1

p-value OR p-value OR
Ki-67.2 MKi67 <0.0001 1.48 CCL20.1 CCL20 0.0010 1.30
mGST1.2 MGST1 0.0004 1.37 CA12.1 CA12 <0.0001 1.66
MDK.1 MDK <0.0001 1.42 C3.1 C3 0.0009 1.32
MDH2.1 MDH2 0.0321 1.19 BUB1.1 BUB1 <0.0001 | 1.82
LRRC2.1 LRRC2 0.0259 1.19 SURV.2 BIRCS <0.0001 | 1.46
LOX.1 LOX <0.0001 1.78 BCL2A1.1 BCL2A1 <0.0001 1.44
LMNB1.1 LMNB1 <0.0001 1.82 STK15.2 AURKA 0.0002 1.36
LIMK1 .1 LIMK1 <0.0001 | 1.46 APOL1.1 APOL1 0.0028 1.27
LAPTM5.1 LAPTMS 0.0102 1.23 ANXA2.2 ANXA2 0.0174 1.21
LAMB3.1 LAMB3 <0.0001 | 1.53 ADAMS.1 ADAMS <0.0001 | 1.58
LAMB1.1 LAMB1 0.0452 1.18 MRP2.3 ABCC2 <0.0001 1.45

47




WO 2011/085263

PCT/US2011/020596

lower tumor stage (p-value < .05)

"Table 4b: Proxy genes for which increased expression is associated with

Gene SOJ:;ICKE‘I Stage 3 vs. 1 Gene g;:rlgzll Stage 3vs. 1

) p-value OR p-value | OR
YB-1.2 YBX1 <0.0001 0.63 7.1 L7 0.0444 | 085
XIAP.1 XIAP <0.0001 0.62 ILBST.3 IL6ST <0.0001 | 0.50
WWOX.5 WWOX 0.0042 0.79 IL15.1 IL15 <0.0001 | 0.67
WISP1.1 WISP1 0.0096 0.81 IGFBP6.1 IGFBP6 0.0001 0.73
VWEF.1 VWF <0.0001 0.46 IGFBP3.1 IGFBP3 0.0191 0.83
VEGF.1 VEGFA <0.0001 0.63 IGF1R.3 IGF1R <0.0001 | 0.48
VCAM1.1 VCAM1 <0.0001 0.55 ID3.1 ID3 <0.0001 | 0.54
USP34.1 UsP34 0.0001 0.72 iD2.4 D2 0.0008 | 0.77
UMOD.1 UMOD <0.0001 0.47 - ID1.1 D1 <0.0001 | 0.34
UGCG.1 UGCG <0.0001 0.68 ICAM2.1 ICAM2 <0.0001 | 0.58
UBB.1 uBB <0.0001 0.54 HYAL2.1 HYALZ2 <0.0001 | 0.41
UBE1C.1 UBA3 <0.0001 0.62 HYAL1.1 HYAL1 <0.0001 | 0.44
TS.1 TYMS 0.0010 0.76 HSPG2.1 HSPG2 <0.0001 | 0.44
tusc4.2 TUSC4 <0.0001 0.57 HSD11B2.1 HSD11B2 <0.0001 | 0.47
TUSC2.1 TUSC2 0.0295 0.83 Hepsin.1 HPN 0.0031 0.79
TSPAN7.2 TSPAN7 <0.0001 0.35 HPCAL1.1 HPCAL1 0.0004 | 0.75
TSC2.1 TSC2 <0.0001 0.66 HNRPAB.3 HNRNPAB 0.0039 | 0.78
TSC1.1 TSC1 <0.0001 0.56 HMGB1.1 HMGBH <0.0001 | 0.46
pP53.2 TP53 <0.0001 0.67 HLA-DPB1.1 HLA-DPB1 <{.0001 | 0.55
TOP2B.2 TOP2B <0.0001 0.69 HIFTAN.1 HIF1AN <0.0001 | 0.57
TNIP2.1 TNIP2 0.0359 0.85 HIF1A.3 HIF1A 0.0076 | 0.80
TNFSF12.1 TNFSF12 <0.0001 0.50 HGF .4 HGF 0.0067 | 0.80
TRAIL.1 TNFSF10 0.0011 0.77 HDAC1 .1 HDACH1 <0.0001 | 0.61
TNFRSF11B.1 | TNFRSF11B | <0.0001 0.63 HAVCR1.1 HAVCR1 0.0001 0.73
TNFRSF10D.1 | TNFRSF10D | <0.0001 0.57 HADH.1 HADH <0.0001 | 0.62
DR5.2 TNFRSF10B | <0.0001 0.64 GSTT1.3 GSTT1 0.0112 | 0.82
TNFAIP6.1 TNFAIP6 0.0001 0.74 G8Tp.3 GSTP1 <0.000t1 | 0.64
TNF.1 TNF 0.0138 0.80 G8TM3.2 GSTM3 <0.0001 | 0.57
TMEM47 .1 TMEMA47 <0.0001 0.41 GSTM1.1 GSTM1 <0.0001 | 0.55
TMEMZ7 1 TMEM27 <0.0001 0.53 GRB7.2 GRB7 <0.0001 | 0.66
TLR3.1 TLR3 <0.0001 0.68 GRB14.1 GRB14 0.0123 | 0.81
TIMP3.3 TIMP3 <0.0001 0.39 GPX3.1 GPX3 0.0120 | 0.82
TIMP2.1 TIMP2 <0.0001 0.68 GNAS.1 GNAS 0.0003 | 0.74
THBS1.1 THBSH <0.0001 0.65 GJA1.1 GJA1 0.0034 | 0.79
TGFBR2.3 TGFBR2 <0.0001 0.41 GFRA1.1 GFRAT 0.0164 | 0.82
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Table 4b: Proxy genes for which increased expression is associated with

lower tumor ‘stage (p-value < .05)

Official

Official

Gene Symbol Stage 3 vs. 1 Gene Symbol Stage 3vs. 1

p-value OR p-vaiue | OR
TGFBR1.1 TGFBR1 <0.0001 | 0.58 GCLM.2 GCLM 0.0056 | 0.80
TGFB2.2 TGFB2 <0.0001 0.50 GCLC.3 GCLC <0.0001 | 0.49
TGFb1.1 TGFB1 <0.0001 0.67 GBpP2.2 GBP2 0.0388 | 0.84
TGFA.2 TGFA <0.0001 0.63 GATM.1 GATM <0.0001 | 0.58
TEK.1 TEK <0.0001 0.34 GATA3.3 GATA3 0.0002 | 0.72
TCF4.1 TCF4 <0.0001 0.47 FOS.A FOS <0.0001 | 0.65
TAP1.1 TAPA 0.0017 0.77 FOLR1.1 FOLR1 <0.0001 | 0.65
TAGLN.1 TAGLN 0.0001 0.72 FLT4.1 FLT4 <0.0001 | 0.37
TACSTD2.1 TACSTDZ <0.0001 | 0.58 FLT3LG A FLT3LG <0.0001 | 0.61
SUCLG1.1 SUCLGH <0.0001 | 0.56 FLT1.1 FLT1 <0.0001 | 0.40
STK11.1 STK11 <0.0001 | 0.58 FILIPT.1 FILIP1 <0.0001 | 0.47
STAT5B.2 STATSB <0.0001 0.50 FIGF.1 FIGF <0.0001 | 0.53
STAT5A.1 STAT5BA <0.0001 0.60 FHL1.1 FHLA <0.0001 | 0.52
STAT3.1 STAT3 0.0001 0.72 FHIT.A FHIT <0.0001 | 0.54
STAT1.3 STATH 0.0344 0.84 FH.1 FH <0.0001 | 0.67
SPRY1.1 SPRY1 <0.0001 0.57 FGFR2 isoform | FGFR2 <0.0001 | 0.62

1.1

SPAST A SPAST 0.0142 0.82 FGFR1.3 FGFR1 <0.0001 | 0.63
SPARCL1.1 SPARCLA <0.0001 0.59 FGF2.2 FGF2 <0.0001 | 0.58
SPARC.1 SPARC . <0.0001 | 0.69 FGF1.1 FGF1 <0.0001 | 0.66
SCD1.1+ S0OD1 0.0245 0.83 FDPS.1 FDPS <0.0001 | 0.47
SNRK.1 SNRK <0.0001 0.35 FBXW?7.1 FBXW7 <0.0001 | 0.68
SNAI1.1 SNAN <0.0001 0.70 fas.1 FAS <0.0001 | 0.66
MADH4.1 SMAD4 <0.0001 0.47 ESRRG.3 ESRRG 0.0001 | 0.72
MADH2.1 SMAD2 <0.0001 0.50 1 ERGA ERG <0.0001 | 0.44
SLCYAT.1 SLCYA1 0.0207 0.82 ERCC1.2 ERCC1 <0.0001 | 0.60
SLC34A11 SLC34A1 <0.0001 0.63 ERBB4.3 ERBB4 0.0018 | 0.74
SLC22A6.1 SLC22A6 0.0010 0.76 ErbB3.1 ERBB3 0.0031 0.79
SKIL.1 SKIL <0.0001 0.64 HER2.3 ERBB2 <0.0001 | 0.53
PTPNS1.1 SIRPA 0.0075 0.81 EPHB4.1 EPHB4 <0.0001 | 0.51
SHANKS. 1 SHANKS <0.0001 0.37 EPHA2.1 EPHA2 <0.0001 | 0.40
SGK.1 SGK1 <0.0001 0.55 EPAS1.1 EPAS1 <0.0001 | 0.38
FRP1.3 SFRP1 0.0156 0.82 ENPP2.1 ENPP2 0.0001 | 0.72
SEMASF.3 SEMA3F <0.0001 0.50 ENPEP.1 ENPEP <0.0001 | 0.65
SELPLGA SELPLG 0.0022 0.78 CD105.1 ENG <0.0001 | 0.38
SELENBP1.1 SELENBP1 0.0003 0.75 EMP1.1 EMPA <0.0001 | 0.64
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Table 4b: Proxy genes for which increased expression is associated with

lower tumor stage (p-value < .05)

Gene g;::ﬁ;il' Stage 3vs. 1 Gene g;g?ﬁll Stage 3 vs. 1
. p-value OR p-value | OR
SDPR.A1 SDPR <0.0001 0.42 EMCN.1 EMCN <0.0001 | 0.27
SDHA 1 SDHA <0.0001 0.65 ELTD1.1 ELTDA <0.0001 | 0.67
SCNN1A.2 SCNN1A 0.0024 0.77 EIF2C1.1 EIF2CH1 <0.0001 | 0.51
SCN4B.1 SCN4B <0.0001 0.50 EGR1.1 EGRT <0.0001 | 0.59
S100A2.1 S100A2 0.0008 0.75 EGLNS.1 EGLN3 0.0002 | 0.75
KIAA1303 RPTOR <0.0001 | 0.60 EGFR.2 EGFR 0.0072 | 0.81
raptor.1
RFF’)SOGKB1 3 RPS6KB1 <0.0001 0.60 EGF.3 EGF 0.0051 0.77
RPS6KAL1 RPSBKAT 0.0002 0.71 EFNB2.1 EFNB2 <0.0001 | 0.45
RPS23.1 RPS23 0.0002 0.73 EFNB1.2 EFNB1 <0.0001 | 0.55
ROCK2.1 ROCK2 <0.0001 0.52 EEF1A1.1 EEF1A1 <0.0001 | 0.55
ROCK1.1 ROCK1 <0.0001 0.37 EDNRB.1 EDNRB <0.0001 | 0.44
RIPK1.1 RIPK1 <0.0001 | 0.55 EDN2.1 EDN2 0.0012 | 0.74
rhoC.1 ‘ RHOC i <0.0001 0.66 | EDN1 EDN1 <0.0001 | 0.53
] endothelin.1
RhoB.1 RHOB <0.0001 | 0.57 EBAGS.1 EBAGSY 0.0240 | 083
ARHA.1 RHOA <0.0001 0.50 DUSP1.1 DUSP1 0.0130 | 0.82
RHEB.2 .| RHEB <0.0001 | 0.81 DPYS.1 DPYS - 0.0355 | 0.85
RGS5.1 RGS5 <0.0001 0.37 DPEP1.1 DPEP1 <0.0001 | 0.66
FLJ22655.1 RERGL <0.0001 0.33 DLL4.1 DLL4 <0.0001 | 0.66
RB1.1 RB1 <0.0001 0.61 DLC1.1 DLC1 <0.0001 |  0.42
RASSF1 .1 RASSF1 0.0002 0.75 DKFZP564008 | DKFZP5640 | <0.0001 | 0.51
23.1 0823
RARB.2 RARB <0.0001 0.37 DICER1.2 DICER1 <0.0001 | 0.50
RALBP1.1 RALBP1 <0.0001 0.43 DIAPH1 .1 DIAPHT 0.0218 | 0.83
RAF1.3 RAF1 <0.0001 | 0.59 DIABLO.1 DIABLO 0.0022 | 0.78
RAC1.3 RAC1 0.0356 0.84 DHPS.3 DHPS <0.0001 | 0.55
PTPRG.1 PTPRG <0.0001 | 0.85 DET1.1 DET1 0.0005 | 0.74
PTPRB.1 PTPRB <0.0001 0.31 DEFB1.1 DEFB1 0.0002 | 0.73
PTN.1 PTN - 4 <0.0001 0.56 DDC.1 DDC <0.0001 | 0.72
PTK2.1 PTK2 <0.0001 0.45 DAPK1.3 DAPK1 <0.0001 | 0.42
PTHR1.1 PTH1R <0.0001 0.45 CYR61.1 CYReg1 <0.0001 | 0.59
PTEN.2 PTEN <0.0001 0.51 CXCL12.1 CXCL12 <0.0001 | 0.62
PSMBS.1 PSMBS 0.0139 0.82 CX3CR1.1 CX3CR1 <0.0001 | 0.46
PSMBS.1 PSMB8 0.0243 0.83 CX3CL1.1 CX3CL1 <0.0001 | 0.47
PSMA7.1 PSMA7 0.0101 0.81 CuL1 CUl1 <0.0001 | 0.64
PRSS8.1 PRSS8 0.0025 0.78 CUBN.1 CUBN <0.0001 | 0.55
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Table 4b: Proxy genes for which increased expression is associated with

lower tumor stage (p-value < .05)

Official

Official

Gene Symbol Stage 3 vs. 1 Gene Symbol Stage 3 vs. 1

) p-value OR p-value | OR
PRPS2.1 PRPS2 0.0190 0.82 CTSS.1 CTSS 0.0007 | 0.76
PRKCH.1 PRKCH <0.0001 | 0.48 CTSH.2 CTSH <0.0001 | 0.64
PRKCD.2 PRKCD 0.0001 0.72 B-Catenin.3 CTNNB1 <0.0001 | 0.54
PPP2CA.1 PPP2CA <0.0001 0.58 A-Catenin.2 CTNNAT <0.0001 | 0.65
PPARG.3 PPARG <0.0001 | 0.40 CTGF.1 CTGF <0.0001 | 0.71
PPAP2B.1 PPAP2B <0.0001 0.31 CSF2RA.2 CSF2RA 0.0037 0.78
PLG.1 PLG <0.0001 | 0.53 CSF1iR.2 CSF1R <0.0001 | 0.67
PLAT.1 PLAT <0.0001 | 0.54 CSF1.1 CSF1 <0.0001 | 0.65
PLA2G4C.1 PLA2G4C <0.0001 | 0.65 CRADD.1 CRADD 0.0032 | 0.79
PIK3CA.1 PIK3CA <0.0001 | 0.53 COL4A2.1 COL4A2 <0.0001 | 0.65
PI3K.2 PIK3C2B <0.0001 0.40 COL4AY A COL4A1 0.0067 0.80
PFKP.1 PFKP 0.0124 0.82 COL18A1.1 COL18A1 0.0001 0.72
CD31.3 PECAM1 <0.0001 0.42 CLU3 CLU 0.0004 | 0.75
PDZK3.1 PDZK3 0.0003 0.72 CLDN10.1 CLDN10 <0.0001 | 0.65
PDZK1.1 PDZK1 <0.0001 0.58 CLONKB.1 CLCNKB <0.0001 | 0.52
PDGFRb.3 PDGFRB <0.0001 0.62 CFLAR.1 CFLAR <0.0001 | 0.60
PDGFD.2 PDGFD <0.0001 0.43 CEACAM1.1 CEACAM! <0.0001 | 0.55
PDGFC.3 PDGFC <0.0001 0.51 p21.3 CDKN1A 0.0002 0.73
PDGFB.3 PDGFB <0.0001 0.40 CDHeg.1 CDH®6 <0.0001 | 0.72
PDGFA.3 PDGFA <0.0001 0.57 CDH5.1 CDH5 <0.0001 | 0.44
PCK1.1 PCK1 <0.0001 | 0.60 CDH2.1 CDH2 0.0392 | 0.85
PCCA.1 PCCA <0.0001 | 0.58 CDH16.1 CDH16 <0.0001 | 0.70
PARDS6A.1 PARD6A 0.0042 0.79 CDH13.1 CDH13 <0.0001 | 0.53
Pak1.2 PAK1 <0.0001 | 0.69 CDC25B.1 CDC25B 0.0037 | 0.79
PAH.1 PAH 0.0309 0.84 CDh4.1 CDh4 <0.0001 } 0.72
OGG1.1 OGG1 0.0024 0.78 CD36.1 CD36 <0.0001 | 0.51
BFGF.3 NUDT® <0.0001 0.46 CD34.1 CD34 <0.0001 | 0.48
NPR1.1 NPR1 <0.0001 0.58 CD24.1 Cbhz24 0.0206 0.83
NPM1.2 NPM1 <0.0001 0.65 CD14.1 CD14 0.0152 0.82
NOTCHS3.1 NOTCHS3 <0.0001 | 0.58 CCND1.3 CCND1 <0.0001 | 0.51
NOTCH2.1 NOTCH2 <0.0001 0.64 CCl4.2 CCL4 0.0017 | 0.77
NOTCH1.1 NOTCH1 <0.0001 0.44 MCP1.1 CCL2 <0.0001 | 0.66
NOS3.1 NOS3 <0.0001 0.44 CAT A CAT <0.0001 | 0.53
NOS2A.3 NOS2 <0.0001 0.49 CASP10.1 CASP10 0.0001 0.72
NOL3.1 NOL3 0.0003 0.76 CALD1.2 CALDA <0.0001 | 0.55
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Table 4b: Proxy genes for which increased expression is associated with

Official

lower tumor stage (p-value < .05)

Official

Gene Symbol Stage 3 vs. 1 Gene Symbol Stage 3 vs. 1
p-value OR p-value | OR
NFX1.1 NFX1 <0.0001 | 0.50 CACNA2D1 1 CACNA2D1 0.0352 | 0.84
NFKBp50.3 NFKB1 <0.0001 | 0.59 CA9.3 CA9 0.0289 | 0.84
NFATC2.1 NFATC2 <0.0001 0.64 CA2.1 CA2 <0.0001 | 0.58
NFAT5.1 NFAT5 <0.0001 | 0.65 C3AR1.1 C3AR1 0.0010 | 0.77
MYRIP.2 MYRIP 0.0004 0.72 ECRG4.1 C2orf40 <0.0001 | 0.47
MYH11.1 MYH11 <0.0001 | 0.50 C1QAA C1QA 0.0119 | 0.82
cMYC.3 MYC <0.0001 | 0.70 C13orf15.1 C13orf15 <0.0001 | 0.37
MX1.1 MX1 0.0103 0.81 BUB3.1 BUB3 <0.0001 | 0.67
MVP.1 MVP 0.0002 0.74 BTRC.1 BTRC <0.0001 | 0.65
MUC1.2 MUC1 0.0005 0.75 CIAP1.2 BIRC2 <0.0001 | 0.64
FRAP1.1 MTOR <0.0001 0.61 BIN1.3 BIN1 0.0001 0.73
MSH3.2 MSH3 <0.0001 0.60 BGN.1 BGN <0.0001 | 0.63
MSH2.3 MSH2 <0.0001 | 0.53 Belx.2 BCL2L1 <0.0001 | 0.58
STMY3.3 MMP11 0.0034 0.79 Bcl2.2 BCL2 <0.0001 | 0.37
GBL..1 MLST8 0.0011 0.77 Bax.1 BAX 0.0035 | 0.78
MIF.2 MIF 0.0008 0.76 Bak.2 BAK1 0.0215 | 0.83
MICA.1 MICA <0.0001 | 0.70 BAG1.2 BAG1 <0.0001 | 0.40
MGMT .1 MGMT <0.0001 | 0.60 ATPEV1B1.1 ATPBV1B1 <0.0001 | 0.54
MCM3.3 MCM3 <0.0001 | 0.68 ATP1A1 1 ATP1A1 0.0037 | 0.78
MCAM.1 MCAM <0.0001 0.52 ASS1.1 ASS1 <0.0001 | 0.60
MARCKS 1 MARCKS 0.0001 0.73 ARRB1.1 ARRB1 <0.0001 | 045
ERK1.3 MAPK3 <0.0001 | 0.48 ARHGDIB.1 ARHGDIB <0.0001 | 0.50
ERK2.3 MAPK1 0.0221 0.83 AQP1 1 AQP1 <0.0001 | 0.40
MAP4.1 MAP4 <0.0001 | 0.63 APOLD1.1 APOLD1 <0.0001 | 0.54
MAP2KS3.1 MAP2K3 <0.0001 0.59 APC.4 APC <0.000t1 | 0.57
MAP2K1.1 MAP2K1 0.0002 0.74 ANXA4.1 ANXA4 0.0003 | 0.74
MAL2.1 MAL2 <0.0001 | 0.64 ANXA1.2 ANXA1 0.0001 | 0.73
MAL.1 MAL <0.0001 | 0.49 ANTXR1.1 ANTXR1 0.0051 | 0.80
LYZ 1 Lyz 0.0318 0.84 ANGPTL4.1 ANGPTL4 0.0041 | 0.80
LTFA LTF 0.0131 0.80 ANGPTL3.3 ANGPTL3 0.0258 | 0.82
LRP2.1 LRP2 <0.0001 0.63 ANGPTL2.1 ANGPTLZ2 0.0015 0.77
LMO2.1 LMO2 <0.0001 | 0.56 ANGPT2.1 ANGPT2 <0.0001 | 0.72
LDB2.1 LDB2 <0.0001 | 0.41 ANGPT1.1 ANGPT1 <0.0001 | 0.45
LDB1.2 LDB1 <0.0001 | 0.54 ALDOB.1 ALDOB <0.0001 | 0.60
LAMA4.1 LAMA4 0.0004 0.75 ALDHEBA1.1 ALDHBAT <0.0001 | 0.55
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Table 4b: Proxy genes for which increased expression is associated with

lower tumor stage (p-value < .05)

Official

Official

Gene Symbol Stage 3 vs. 1 Gene Symbol Stage 3 vs. 1

‘ p-value OR p-value | OR
KRT7.1 KRT7 <0.0001 | 0.60 ALDH4.2 ALDH4A1 0.0124 | 0.82
K-ras.10 KRAS <0.0001 0.68 AKT3.2 AKT3 <0.0001 | 0.43
KL.1 KL <0.0001 | 0.49 AKT2.3 AKT2 <0.0001 | 0.64
Kiting.4 KITLG <0.0001 0.43 AKT1.3 AKTA <0.0001 | 0.58
ckit.2 KIT <0.0001 | 0.60 AlF1A AlF1 0.0002 | 0.74
KDR.6 KDR <0.0001 0.36 AHR.1 AHR <0.0001 | 0.59
KCNJ15.1 KCNJ15 <0.0001 | 0.54 AGTR1.1 AGTR1 <0.0001 | 0.36
HTATIP.A KAT5 <0.0001 0.40 ADH1B.1 ADH1B 0.0015 { 0.77
G-Catenin.1 JUP <0.0001 0.42 ADD1.1 ADD1 <0.0001 | 0.40
AP-1 (JUN JUN 0.0001 0.73 ADAMTSS. 1 ADAMTS5 0.0006 | 0.73
official).2
JAGT.1 JAGH <0.0001 0.42 ADAM17.1 ADAM17 <0.0001 | 0.72
ITGB5.1 ITGB5 0.0115 0.81 ACE2.1 ACE2 <0.0001.| 0.61
ITGB1.1 ITGB1 <0.0001 | 0.64 ACADSB.1 ACADSB <0.0001 | 0.54
ITGA7 A ITGA7 <0.0001 | 0.54 BCRP.1 ABCG2 <0.0001 | 0.41
ITGAS.2 ITGAS <0.0001 | 0.51 -MRP4.2 ABCC4 <0.0001 | 0.65
ITGAB.1 ITGAS 0.0325 0.84 MRP3.1 ABCC3 0.0005 | 0.76
ITGA4.2 ITGA4 <0.0001 0.54 MRP1.1 ABCCH 0.0017 | 0.78
ITGA3.2 ITGA3 <0.0001 0.61 ABCB1.5 ABCB1 0.0003 | 0.75
IQGAP2.1 IQGAP2 <0.0001 0.63 'NPDOO9 (ABAT | ABAT <0.0001 | 0.70

. official).3

INSR.1 INSR <0.0001 0.59 AAMP.1 AAMP 0.0292 | 0.84
IMP3.1 IMP3 <0.0001 | 0.54 A2M.1 AZM <0.0001 | 0.36
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Table 5a: Proxy genes for which increased expression is associated
with higher tumor grade (p-value < .05)
Gene g;:::slill CCF Grade Gene g;:rlgzll CCF Grade
p-value OR p-value OR
WT1.1 WT1 <0.0001 | 1.39 HPD.1 HPD 0.0054 | 1.20
VTNA VTN 0.0359 | 1.16 HISTIHID1 | HISTIHID | 0.0248 | 1.16
VDR .2 VDR 0.0001 | 1.29 HGD.1 HGD <0.0001 | 141
UBE2T.1 UBE2T <0.0007 | 1.81 GZMA GZNA 0.0006 | 1.26
TP.3 TYMP <0.0001 1.35 GPX2.2 GPX2 0.0182 1.18
C20 orfl 1 TPX2 <0.0001 | 2.14 GPX1.2 GPX1 0.0008 | 1.25
TOP2A 4 TTOP2A <0.0001 | 2.07 FCGR3A.1 FCGR3A 0.0003 | 127
TNFSFi3B.1 | TNFSF13B | 0.0062 | 1.20 fasl.2 FASLG 0.0045 | 1.2
TK1.2 TK1 <0.0001 1.66 FABP1.1 FABP1 <0.0001 1.32
TGFBI.1 TGFBI 00452 | 1.14 F2.1 F2 <0.0001 | 1.77
STAT1.3 STATH <0.0001 1.31 ESPL1.3 ESPL1 <0.0001 1.60
SQSTM1.1 SQSTMT 0.0003 1.27 E2F1.3 E2F1 <0.0001 1.36
OPN, SPP1 0.0002 | 1.29 CXCR6.1 CXCR6 <0.0001 | 1.50
osteopontin.3
SLC7A52 SLC7A5 0.0002 | 128 BLR1.1 CXCR5 0.0338 | 1.15
SLCT6A3.1 SLC16A3 0.0052 | 1.21 CXCL9 CXCL8 0.0001 | 1.29
SLC13A3.1 SLCT3A3 0.0003 | 1.27 CXCL10.1 CXCL10 0.0078 | 1.19
SFN.1 SFN 0.0066 | 1.20 GRO1 2 CXCLi <0.0001 | 1.39
SEMAAC 1 SEMA3C <0.0001 | 1.32 CTSD.2 CTSD 0.0183 | 1.17
SAAZ.2 SAA2 <0.0001 | 213 CTSB 1 CTSB 0.0006 | 1.26
S100A1.1 S100A1 <0.0001 1.40 CRP.1 .CRP 0.0342 1.15
RRM2.1 RRMZ <0.0001 1.714 CP.1 CP <0.0001 1.37
RPLP1.1 RPLP1 0.0007 | 1.25 Chk2.3 CHEK? <0.0001 | 1.37
RAD51.1 RAD51 <0.0001 | 153 Chki.2 CHEK <0.0001 | 1.37
PTTGT.2 PTTG1 <0.0001 | 189 CENPF.1 CENPF <0.0001 | 1.78
PSMBY.1 PSMB9 0.0010 1.25 CD8A.1 CD8A <0.0001 1.35
PSMBS 1 PSMB8 0.0181 | 1.17 CD82.3 CD82 <0.0001 | 1.50
PRKCB.1 PRKCB 0.0218 | 1.16 TNFSF7.1 CD70 <0.0001 | 1.43
PDCD1.1 PDCD1 <0.0001 143 CCNE1.1 ' CCNE1 0.0002 1.29
PCSK®6.1 PCSK6 0.0009 1.25 CCNB1.2 CCNB1 <0.0001 1.75
PCNA.2 PCNA 0.0041 1.21 CCLs.2 CCL5 <0.0001 1.63
NME2.1 NME2 00106 | 119 CCL20.1 CCL20 0.0082 | 1.19
MYBL2.1 MYBL2 <0.0001 1.70 CAV2.1 CAVv2 0.0210 117
MMP9.1 MMP9 <0.0001 1.46 CA121 CA12 <0.0001 1.41
MMP14.1 MMP14 0.0003 | 1.28 C3.1 C3 <0.0001 | 1.34
Ki-67.2 MKI67 <0.0001 1.70 C1QBA CctQB 0.0201 1.17
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Table 5a: Proxy genes for which increased expression is associated
with higher tumor grade (p-value <.05)
Gene g;mi'l CCF Grade Gene so;::gi'l CCF Grade
p-value OR p-value OR
mGST1 2 MGST1 <0.0001 | 2.13 EVEER BUBT <0.0001 | 2.16
cMet.2 MET <0.0001 | 157 BRCA1.2_ BRCAT 0.0004 | 1.26
MDK.1 MDK <0.0001 | 155 SURV.2 BIRC5 <0.0001 | 1.93
MDH2.1 MDH2 <0.0001 1.35 clAP2.2 BIRC3 <0.0001 1.44
MCM2.2 MCM2 <0.0001 | 1.33 STK15.2 AURKA <0.0001 | 1.38
LOX 1 LOX <0.0001 | 1.35 ATP5E.1 ATPSE <0.0001 | 145
LMNB1.1 LMNB1 <0.0001 | 1.76 APOLT .1 APOL1 <0.0001 | 147
LIMK1 A LIMK1 <0.0001 1.43 APOE.1 APOE <0.0001 1.40
LAPTMSG.1 LAPTMS5 0.0044 1.21 APOC1.3 APOCH <0.0001 1.42
LAMB3.1 LAMB3 <0.0001 1.49 ANXA2.2 ANXAZ2 0.0020 1.23
L1CAM.1 L1CAM 0.0338 | 1.15 ANGPTL3.3 | ANGPTL3 | <0.0007 | 1.32
KLRK1.2 KLRK1 0.0412 | 1.15 AMACRT 1 AMACR 0.0382 | 1.15
CD18.2 ITGB2 0.0069 1.21 ALOX5.1 ALOX5 0.0001 1.29
IL-8.1 iL8 0.0088 | 1.19 ALDH4.2 ALDH4A1 0.0002 | 128
1L6.3 L6 0.0081 1.19 ADAMS.1 ADAMBS 0.0006 1.26
ICAMT.1 ICAM1 0.0014 1.24 MRP2.3 ABCC2 <0.0001 1.97
HSPAS.1 HSPAS <0.0001 | 1.39
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Table 5b: Proxy genes for which increased expression is associated with
lower tumor grade (p-value < .05)

Official

Official

Gene Symbol CCF Grade Gene Symbol CCF Grade

' p-value OR p-value OR

ZHX2.1 ZHX2 0.0061 0.83 ITGA4.2 ITGA4 <0.0001 0.75
YB-1.2 YBX1 <0.0001 | 0.62 ITGA3.2 ITGA3 0.0128 0.85
XPNPEP2.2 XPNPEP2 0.0040 0.82 IQGAP2.1 IQGAP2 <0.0001 | 0.68
XIAP.1 XIAP <0.0001 | 0.64 INSR.1 INSR <0.0001 | 0.46
WISP1.1 WISP1 <0.0001 0.58 INHBA.1 INHBA 0.0049 0.83
VWF.1 VWF <0.0001 | 0.34 IMP3.1 IMP3 <0.0001 | 0.67
VHL.1 VHL 0.0088 0.84 IL6ST.3 ILBST <0.0001 | 0.43
VEGF.1 VEGFA <0.0001 | 0.48 IL1B.1 IL1B 0.0102 0.84
VCAN.1 VCAN 0.0023 0.82 IL15.1 L15 0.0001 0.76
VCAM1.1 VCAM!1 0.0049 0.83 1L10.3 iIL10 0.0239 0.86
UsP34.1 UspP34 <0.0001 | 0.62 IGFBPS.1 IGFBPS <0.0001 | 0.75
UMOD.1 UMOD <0.0001 | 0.69 iGFBPS5.1 IGFBP5 <0.0001 | 074
UGCG 1 UGCG <0.0001 | 0.58 IGFBP2.1 IGFBP2 <0.0001 | 0.76
uBB.1 UBB <0.0001 0.62 IGF2.2 IGF2 <0.0001 0.69
UBE1C.1 UBAS3 <0.0001 0.67 IGF1R.3 IGF1R <0.0001 0.43
tusc4.2 TUSC4 <0.0001 0.61 1D3.1 1D3 <0.0001 0.48
TUSC2.1 TUSC2 0.0481 0.88 ID2.4 D2 <0.0001 0.64
TSPAN7.2 TSPAN7 <0.0001 | 0.29 ID1.1 D1 <0.0001 | 0.37
TSC2.1 TSC2 <0.0001 | 0.60 ICAM2.1 ICAM2 <0.0001 | 042
1 TSC1A TSCH <0.0001 | 0.52 HYAL2.1 HYAL2 <0.0001. | 0.32
P53.2 TP53 <0.0001 | 0.66 HYAL1.1 HYAL1 <0.0001 | 0.52
TOP2B.2 TOP2B <0.0001 | 0.68 HSPG2.1 HSPG2 <0.0001 | 0.33
TNIP2.1 TNIP2 0.0001 0.76 HSPA1A1 HSPA1A 0.0022 0.81
TNFSF12.1 TNFSF12 <0.0001 0.54 HSPY0AB1.1 HSPY0AB1 <0.0001 0.68
TNFRSF11B.1 | TNFRSF11B | <0.0001 0.73 | HSD11B2.1 HSD11B2 <0.0001 0.43
TNFRSF10D.1 | TNFRSF10D | <0.0001 | 0.51 HPCAL1.1 HPCAL1 <0.0001 | 0.69
TNFRSF10C.3 | TNFRSF10C | 0.0003 0.78 HNRPAB.3 HNRNPAB 0.0432 0.87
DR5.2 TNFRSF10B | <0.0001 | 0.69 HMGB1 .1 HMGB1 <0.0001 | 0.47
TNFAIPG.1 TNFAIPS 0.0338 0.87 HIF1AN.1 HIF1AN <0.0001 | 0.64
TNFAIP3.1 TNFAIP3 0.0083 0.84 HIF1A.8 HIF1A <0.0001 | 0.55
TNF.1 TNF 0.0392 0.87 HGF .4 HGF 0.0022 0.81
TMEM47.1 TMEM47 <0.0001 | 0.33 HDAC1.1 HDACH 4 <0.0001 | 048
TMEM27.1 TMEM27 <0.0001 | 0.73 HADH.1 HADH <0.0001 | 0.63
TIMP3.3 TIP3 <0.0001 0.29 GSTp.3 GSTP1 <0.0001 0.66
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Table Sb: Proxy genes for which increased expression is associated with
lower tumor grade (p-value < .05)

Gene g;::]%ill CCF Grade Gene g;gck;ill CCF Grade

} p-value OR p-value OR
TIMPZ2.1 TIMP2 <0.0001 0.54 GSTM3.2 GSTM3 <0.0001 0.53
THBS1.1 THBS1 <0.0001 0.58 GSTM1.1 GSTM1 <0.0001 0.61
THBD.A THBD <0.0001 0.66 GRB7.2 GRB7 <0.0001 0.73
TGFBR2.3 TGFBR2 <0.0001 0.32 GRB14.1 GRB14 0.0001 0.76
TGFBR1.1 TGFBR1 <0.0001 0.59 GPC3.1 GPC3 0.0012 0.80
TGFB2.2 TGFB2 <0.0001 0.54 GNAS.1 GNAS <0.0001 { 0.70
TGFb1.1 TGFB1 <0.0001 0.66 GMNN.1 GMNN 0.0006 0.80
TGFA.2 TGFA <0.0001 0.68 GJA1.1 GJAT <0.0001 | 0.66
TEK.1 TEK <0.0001 0.34 GCLM.2 GCLM 0.0318 0.87
c;ipto l(TDGF1 TDGF1 0.0328 0.86 GCLC.3 GCLC <0.0001 | 0.57
official).1
TCF4.2 TCF4 <0.0001 0.33 GATM.A GATM 0.0006 0.79
TAGLN.1 TAGLN <0.0001 0.58 GATA3.3 GATA3 0.0029 0.82
TACSTD2.1 TACSTDZ2 <0.0001 0.61 GAS2.1 GAS2 - 0.0136 0.84
SUCLG1.1 SUCLG1 <0.0001 0.76 GADD45B.1 GADD458B <0.0001 | 0.54
STK11.1 STK11 <0.0001 0.53 FST.1 FST 0.0197 0.85
STC2.1 STC2 0.0085 0.84 FOS.1 FOS <0.0001 0.44
8TAT5B.2 STAT5B <0.0001 0.40 FOLR1.1 FOLR1 <0.0001 | 0.75
STAT5A.1 STAT5A <0.0001 0.60 FLT4.1 FLT4 <0.0001 0.34
STAT3.1 STAT3 --<0.0001 0.48 FLT3LG.1 FLT3LG 1 <0.0001 | 0.73
SPRY1.1 SPRY1 <0.0001 0.40 FLT1.1 FLTH <0.0001 | 0.29
SPAST.1 SPAST 0.0002 0.78 FiLIP1 FILIP1 <G.0001 | 0.47
SPARCL1.1 SPARCLA1 <(.0001 0.41 FIGF.1 FIGF <0.0001 0.70
SPARC.1 SPARC | <0.0001 0.50 FHL1.1 FHL1 <0.0001 | 0.54
SNRK.1 SNRK <0.0001 0.29 FHIT A FHIT <0.0001 0.72
SNAIT.1 SNAI1 <0.0001 0.54 FH.1 FH 0.0203 0.86
MADH4.1 SMAD4 <0.0001 | 0.39 FGFR2 isoform | FGFR2 <0.0001 | 0.62

' 1.1

MADH2.1 . SMAD2 <0.0001 0.40 FGFR1.3 FGFR1 <0.0001 0.48
SLCOA1 .1 SLCYAT <0.0001 0.75 FGF2.2 FGF2 <0.0001 0.62
SLC34A1.1 SLC34A1 0.0001 0.76 FGF1.1 FGF1 <0.0001 0.61
SKIL.1 SKIL <0.0001 0.52 FDPS.1 FDPS <0.0001 | 0.52
SHC1.1 SHC1 0.0063 0.83 FBXW7.1 FBXW7 <0.0001 0.57
SHANK3.1 SHANKS <0.0001 0.27 FAP.1 FAP 0.0440 0.87
SGK.1 SGK1 <0.0001 0.60 ESRRG.3 ESRRG 0.0340 0.87
FRP1.3 SFRP1 0.0003 0.78 ERG.1 ERG <0.0001 0.36
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Table 5b: Proxy genes for which increased expression is associated with

lower tumor grade (p-value < .05)

Gene S‘?;:rl](gill CCF Grade Gene g;:,:gzll CCF Grade
p-value OR p-vaiue OR
PAI1.3 SERPINE1 0.0115 0.85 ERCC4.1 ERCC4 0.0337 0.87
SEMAS3F.3 SEMAS3F <0.0001 | 045 ERCC1.2 ERCC1 <0.0001 | 0.59
SELENBP1.1 SELENBP1 <0.0001 | 0.63 ERBB4.3 ERBB4 <0.0001 | 0.66
SELE.1 SELE <0.0001 | 0.74 HER2.3 ERBB2 <0.0001 | 0.57
SDPR.1 SDPR «0.0001 | 0.35 EPHBA4.1 EPHB4 <0.0001 | 0.43
SDHA.1 SDHA <0.0001 | 0.69 EPHA2.1 EPHA2 <0.0001 | 0.44
SCNN1A.2 SCNN1A 0.0011 0.80 EPAS1 .1 EPAS1 <0.0001 | 0.26
SCN4B.1 SCN4B <0.0001 | 047 ENPP2.1 ENPP2 <0.0001 | 0.62
S100A2.1 S100A2 <0.0001 | 0.72 ENPEP.1 ENPEP <0.0001 | 0.75
RUNX1.1 RUNX1 0.0001 0.77 ENO2.1 ENO2 0.0449 0.88
RRM1.2 RRM1 0.0438 0.87 CD105.1 ENG <0.0001 | 0.30
KIAA1303 RPTOR <0.0001 | 0.53 EMP1.1 EMP1 <0.0001 | 042
raptor.1 :
RIESGKB1 .3 RPS6KB1 <0.0001 | 0.48 EMCN.1 EMCN <0.0001 | 0.31
RP823.1 RPS23 <0.0001 | 0.59 ELTD1.1 ELTD1 <0.0001 | 0.59
ROCK2.1 ROCK2 <0.0001 | 0.42 EIF2C1.1 EIF2CH <0.0001 | 0.63
ROCK?1.1 ROCK1 <0.0001 | 0.31 EGR1.1 EGR1- <0.0001 | 0.50
RIPK1 .1 RIPK1 <0.0001 0.50 EGLN3.1 EGLN3 <0.0001 0.69
rhoC.1 RHOC <0.0001 | 0.70 EGF.3 EGF 0.0200 0.85
RhoB.1 RHOB <0.0001 | 0.36 EFNB2.1 EFNB2 <0.0001 | 0.36
ARHA.1 RHOA <0.0001 | 0.34 EFNB1.2 EFNB1 <0.0001 | 0.46
RHEB.2 RHEB <0.0001 | 0.72 EEF1A1.1 EEF1A1 <0.0001 | 0.39
RGS5.1 RGS5 <0.0001 | 0.30 EDNRB.1 EDNRB <0.0001 | 0.33
FLJ22655.1 RERGL <0.0001 | 042 EDN2.1 EDN2 <0.0001 | 0.67
NFKBp65.3 RELA <0.0001 | 0.69 EDN1 EDNA1 <0.0001 | 0.41
endothelin.i
RB1.1 RB1 <0.0001 | 0.74 EBAG9.1 EBAGY 0.0057 0.83
RASSF1.1 RASSF1 <0.0001 | 0.60 DUSP1.1 DUSP1 <0.0001 | 0.54
RARB.2 RARB <0.0001 0.41 DPEP1.1 DPEP1 0.0001 0.76
RALBP1.1 RALBP1 <0.0001 047 DLL4.1 DLL4 <0.0001 0.49
RAF1.3 RAF1 <0.0001 | 048 DLCt.1 DLCH <0.0001 | 0.33
RAC1.3 RACT <0.0001 | 0.75 DKFZP564008 | DKFZP5640 | <0.0001 | 0.46
23.1 0823
PXDN.1 PXDN <0.0001 0.74 DICER1.2 . DICERH1 <0.0001 0.41
PTPRG.1 PTPRG <0.0001 | 0.29 DIAPH1 .1 DIAPH1 0.0022 | 0.8t
PTPRB.1 PTPRB <0.0001 | 0.27 DIABLO.1 DIABLO <0.0001 | 0.73
PTN.1 PTN <0.0001 0.58 DHPS.3 DHPS <0.0001 0.41
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| Table 5b: Proxy genes for which increased expression is associated with
lower tumor grade (p-value < .05)

Gene g;::zzll CCF Grade Gene So;::gill CCF Grade

) p-value OR p-value OR
PTK2.1 PTK2 <0.0001 0.36 DET1.1 DET1 <0.0001 0.63
PTHR1.1 PTH1R <0.0001 0.50 DEFB1.1 DEFB1 0.0001 0.77
PTEN.2 PTEN <0.0001 0.40 DAPK1.3 DAPK1 <0.0001 0.48
PSMA7.1 PSMA7 0.0002 0.78 DAGT.1 DAG1 0.0150 0.85
PRP82.1 PRPS2 0.0012 0.80 CYR61.1 CYR61 <0.0001 0.49
PROM2.1 PROM2 0.0326 0.87 CXCL12.1 CXCL12 <0.0001 0.64
PRKCH.1 PRKCH <0.0001 0.45 CX3CR1.1 CX3CR1 0.0008 0.80
PRKCD.2 PRKCD <0.0001 0.76 CX3CL1.1 CX3CL1 <0.0001 | 0.55
PPP2CA.1 PPP2CA <0.0001 0.68 CULt.1 CuUL1 <0.0001 | 0.62
PPARG.3 PPARG <0.0001 0.42 CUBN.1 CUBN 0.0081 0.84
PPAP2B.1 PPAP2B <0.0001 | 0.32 CTSL.2 CTSL1 0.0328 0.87
PMP22.1 PMP22 <0.0001 0.61 B-Catenin.3 CTNNB1 <0.0001 0.36
PLG.1 PLG <0.0001 0.75 A-Catenin.2 CTNNAT <0.0001 0.73
PLAT.1 PLAT <0.0001 0.42 CTGF A CTGF <0.0001 | 0.61
PLA2G4C.1 PLA2G4C 6.0002 0.78 CSF1.1 CSF1 <0.0001 | 0.66
PIK3CA.1 PIK3CA <0.0001 0.48 CRADD.1 CRADD 0.0151 0.85
PI3K.2 PIK3C2B <0.0001 0.53 COL5A2.2 COLBA2 0.0155 0.85
PGF .1 PGF <0.0001 0.74 COL4A2 1 COL4A2 <0.0001 0.51
PFKP.1 PFKP 0.0008 0.80 COL4A1.1 COL4A1 <0.0001 0.59
CD31.3 PECAM1 <0.0001 0.32 COL1A2.1 COL1A2 0.0005 0.79
PDZK3.1 PDZK3 <0.0001 0.72 COL18A1.1 COL18A1 <0.0001 | 0.53
PDZK1.1 PDZK1 <0.0001 0.76 CLDN10.1 CLDN10 0.0351 0.87
PDGFRb.3 PDGFRB <0.0001 0.42 CLCNKB.1 CLCNKB <0.0001 | 0.73
PDGFRa.2 PDGFRA 0.0022 0.82 CFLAR.1 CFLAR <0.0001 | 0.45
PDGFD.2 PDGFD <0.0001 0.39 CEACAM1.1 CEACAM1 <0.0001 | 0.64
PDGFC.3 PDGFC <0.0001 | 0.57 p27.3 CDKN1B <0.0001 | 0.65
PDGFB.3 PDGFB <0.0001 0.33 p21.3 CDKN1A <0.0001 | 0.52
PDGFA.3 PDGFA <0.0001 0.42 CDK4.1 CDK4 0.0200 0.86
PCK1.1 PCK1 <0.0001 0.71 CDH5.1 CDH5 <0.0001 | 0.31
PCCA.1 PCCA <0.0001 0.75 CDH16.1 CDH16 0.0005 0.79
PARDG6A.1 PARDSBA 0.0088 0.84 CDH13.1 CDH13 <0.0001 | 0.40
Pak1.2 PAK1 0.0014 0.81 CDgg 1 CDgsg 0.0001 0.77
PAH.1 PAH 0.0160 0.85 CD44.1 CD44_1 0.0216 0.86
OGGT .1 0oGG1 0.0139 0.85 CD36.1 CD36 <0.0001 | 042
BFGF.3 NUDT6 <0.0001 0.63 CD34.1 CD34 <0.0001 | 0.39
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Table Sb: Proxy genes for which increased expression is associated with
lower tumor grade (p-value < .05)

Gene g;:;]%zll CCF Grade Gene g;:::;zll CCF Grade

p-value OR p-value OR
NPR1.1 NPR1 <0.0001 0.42 CD14.1 CD14 ) 6.0021 0.81
NPM1.2 NPM1 <0.0001 0.61 CCND1.3 CCND1 <0.0001 0.63
NOTCHS.1 NOTCH3 <0.0001 | 0.40 MCP1.1 CcLz <0.0001 | 0.69
NOTCH2.1 NOTCH2 <0.0001 | 0.58 CAT.1 CAT 0.0014 0.81
"NOTCHT 1 NOTCHH1 <0.0001 | 0.38 CASP10.1 CASP10 <0.0001 | 0.65
NOSS3.1 NOS3 <0.0001 0.42 CALD1.2 CALD1 <0.0001 0.44
NOS2A.3 NOS2 <0.0001 | 0.56 CACNA2D1 1 CACNA2D1 0.0003 0.78
NOL3.1 NOL3 <0.0001 | 0.61 CA9.3 CA9 0.0269 0.86
NFX1.1 NFX1 <0.0001 | 0.53 CA2.1 CA2 0.0001 0.77
NFKBp50.3 | NFKB1 <0.0001 0.59 C7.1 Cc7 <0.0001 0.71
NFATC2.1 NFATC2 <0.0001 | 0.73 C3AR1.1 C3ART 0.0032 0.82
NFAT5.1 NFAT5 <0.0001 | 0.58 ECRG4.1 C2orf40 <0.0001 | 0.50
MYRIP.2 MYRIP <0.0001 0.63 C130rf15.1 C13o0rf15 <0.0001 0.37
MYH11.1 MYH11 <0.0001 | 0.48 BUB3.1 BUB3 <0.0001 | 0.65
cMYC.3 MYC <0.0001 0.68 BTRC.1 BTRC <0.0001 0.61
MX1.1 MX1 0.0087 0.84 BNIP3.1 BNIP3 0.0018 0.81
MVP1 . | MVP 0.0291 0.87 CIAP1.2 BIRC2 <0.0001 | 0.61
MUC1.2 MUCH1 0.0043 0.83 BGN.1 BGN <0.0001 0.43
FRAP1.1 MTOR <0.0001 0.61 Belx.2 BCL2L1 <0.0001 0.76
MT1X.1 MT1X 0.0276 0.86 Bcl2.2 BCL2 <0.0001 | 0.45
MSH3.2 MSH3 0.0001 0.76 BAG1.2 BAG1 <0.0001 0.47
MSH2.3 MSH2 <0.0001 0.60 AXL.1 AXL <0.0001 0.74
MMP2.2 MMP2 <0.0001 0.74 ATP6V1B1.1 ATP6V1B1 <0.0001 0.65
STMY3.3 MMP11 <0.0001 | 0.70 ASS1.1 ASS1 <0.0001 | 0.67
MIF.2 MIF 0.0004 0.79 ARRB1.1 ARRB1 <0.0001 | 0.49
MICA.1 MICA <0.0001 | 0.60 ARHGDIB.1 ARHGDIB <0.0001 | 0.50
MGMT.1 MGMT <0.0001 | 0.57 ARF1.1 ARF1 <0.0001 | 0.69
MCM3.3 MCM3 <0.0001 | 0.73 AREG.2 AREG 0.0007 0.80
MCAM.1 MCAM <0.0001 0.42 AQP1.1 AQP1 <0.0001 0.49
MARCKS.1 MARCKS <0.0001 | 0.63 APOLD1 A1 APOLD1 <0.0001 | 0.40
ERK1.3 MAPKS3 <0.0001 | 0.35 APC.4 APC <0.0001 | 0.62
ERK2.3 MAPKA <0.0001 0.71 APAF1.2 APAF1 <0.0001 0.76
MAP4.1 MAP4 <0.0001 | 0.58 ANXA1.2 ANXA1 <0.0001 | 0.65
MAP2K3.1 MAP2K3 <0.0001 0.60 ANTXR1.1 ANTXR1 <0.0001 0.61
MAP2K1.1 MAP2K1 <0.0001 L 0.62 ANGPTL4.1 ANGPTL4 <0.0001 | 0.75
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Table 5b: Pi’oxy genes for which increased expression is associated with
lower tumor grade (p-value < .05)

Gene g;::ﬂi: CCF Grade Gene S‘?yf:r':;;ill CCF Grade

) p-value OR p-value OR
MAL.1 MAL <0.0001 | 0.63 ANGPTL2.1 ANGPTL2 <0.0001 | 0.60
LRP2.1 LRP2 0.0275 0.86 ANGPT2.1 ANGPT2 <0.0001 0.61
LMO2.1 LMO2 <0.0001 | 0.68 ANGPT1.1 ANGPTA <0.0001 0.33
LDB2.1 L.DB2 <0.0001 | 0.28 ALDOB.1 ALDOB 0.0348 0.87
L.DB1.2 LDB1 <0.0001 | 0.52 ALDHBA1.1 ALDHBA1 <0.0001 | 0.61
LAMB1.1 LAMB1 <0.0001 | 0.73 AKT3.2 AKT3 <0.0001 | 0.30
LAMA4.1 LAMA4 <0.0001 0.55 AKT2.3 AKT2 <0.0001 0.65
KRT7.1 KRT? <0.0001 0.61 AKT1.3 AKTA <0.0001 0.50
K-ras.10 KRAS <0.0001 0.54 AHR.1 AHR <0.0001 0.55
KL.1 KL <0.0001 0.62 AGTR1.1 AGTR1 <0.0001 0.44
Kiting.4 KITLG <0.0001 0.46 ADH1B.1 ADH1B <0.0001 0.70
c-kit.2 KIT <0.0001 | 0.48 ADD1.1 ADDA1 <0.0001 | 0.40
KDR.6 KDR <0.0001 | 0.33 ADAMTSO.1 ADAMTSS <0.0001 | 0.64
KCNJ15.1 KCNJ15 <0.0001 | 0.67 ADAMTS5.1 ADAMTSS <0.0001 | 0.56
HTATIP.1 KATS <0.0001 | 0.33 ADAMTS4.1 ADAMTS4 <0.0001 | 0.66
G-Catenin.1 JUP <0.0001 | 0.39 ADAMTS2.1 ADAMTS?2 <0.0001 | 0.69
AP-1 (JUN JUN <0.0001 0.54 ADAMTS1.1 ADAMTS1 <0.0001 0.51
official).2 ;
JAGT.1 JAGH <0.0001 0.28 ADAM17.1 ADAM17 <0.0001 0.67
ITGB5.1 ITGB5 <0.0001 | 0.60 ACADSB.1 ACADSB <0.0001 | 0.63
ITGB3.1 ITGB3 <0.0001 | 0.68 BCRP.1 ABCG2 <0.0001 | 0.43
ITGB1.1 ITGB1 <0.0001 | 046 MRP4.2 ABCC 0.0337 0.87
ITGA7.1 ITGA7 <0.0001 | 0.40 AAMP 1 AAMP <0.0001 | 0.71
ITGAB.2 ITGA6 <0.0001 | 0.51 A2M.1 A2M <0.0001 | 0.29
ITGA5.1 ITGAS <0.0001 | 0.62
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Table 6a: Proxy genes for which increased expression is associated with the

presence of necrosis (p-value <.05)

Gene g;:;gi: CCF Necrosis Gene soyf:r'gzll CCF Necrosis
p-value OR " p-value OR
WT1.1 WT1 <0.0001 1.57 KRT19.3 KRT19 0.0001 1.43
VTN.1 VTN <0.0001 1.38 ITGR4.2 ITGB4 0.0492 1.19
VDR.2 VDR 0.0013 1.34 18G20.1 ISG20 0.0006 1.38
UBE2T A1 UBE2T <0.0001 2.08 IL-8.1 IL8 <0.0001 2.40
TP.3 TYMP 0.0008 1.37 1.6.3 IL6 <0.0001 2.02
TSPANS.1 TSPANS 0.0016 1.28 ICAM1 .1 ICAM1 <0.0001.| 1.75
C20 orf1.1 TPX2 <0.0001 | 2.64 HSPAS.1 HSPA8 0.0004 1.38
TOP2A4 TOP2A <0.0001 | 2.02 HIST1H1D.1 HISTIH1D 0.0017 1.33
TNFSF13B.1 TNFSF13B 0.0002 1.38 GPX1.2 GPX1 <0.0001 | 1.46
TK1.2 TK1 <0.0001 1.71 FZD2.2 FZzb2 0.0031 1.27
TIMP1.1 TIMP1 0.0076 1.27 FN1.1 FNi1 <0.0001 1.45
TGFBI.1 TGFBI <0.0001 1.69 FCGR3A.1 FCGR3A 0.0001 1.43
OPN, SPP1 <0.0001 1.81 FCER1G.2 FCER1G <0.0001 | 1.50
osteopontin.d
SPHK1.1 SPHK1 <0.0001 1.44 FAP.1 FAP 0.0395 1.20
SLC7A5.2 SLC7A5 <0.0001 | 2.12 F3.1 F3 <0.0001 | 1.62
SLC2A1.1 SLC2A1 <0.0001 1.46 F2.1 F2 <0.0001 1.76
SLC16A3.1 - SLC16A3 0.0001 1.48 ESPL1.3 ESPL1 0.0008 1.33
SLC13A3.1 SLC13A3 0.0019 1.29 EPHB2.1 EPHB2 0.0037 1.28
SHC1.1 SHCH 0.0156 1.24 EPHB1.3 EPHB1 0.0041 1.25
SFN.1 SFN <0.0001 1.57 EPB41L3.1 EPB41L3 0.0410 1.19
PAI1.3 SERPINE1 0.0164 1.25 ENO2.1 ENO2 0.0001 1.48
SERPINA5.1 " | SERPINAS 0.0016 1.27 EIFAEBP1.1 EIF4EBP1 <0.0001 | - 1.60
SEMA3C.1 SEMA3C <0.0001 | 2.14 E2F1.3 E2F1 <0.0001 | 1.65
SELL.1 SELL 0.0096 1.26 CXCRs.1 CXCRs <0.0001 | 1.48
SAA2.2 SAA2 <0.0001 | 2.50 CXCR4.3 CXCR4 0.0118 1.26
RRM2.1 RRM2 <0.0001 1.86 GRO1.2 CXCL1 <0.0001 1.83
RPLP1.1 RPLPA1 0.0025 1.32 CTSB.1 CTSB <0.0001 | 1.70
RND3.1 RND3 0.0002 1.41 CRP.1 CRP 0.0494 1.16
RAD51.1 RAD51 <0.0001 1.51 CPA1 CP <0.0001 1.98
PTTG1.2 PTTGH <0.0001 2.52 COL7A1 1 COL7A1 <0.0001 1.47
COXx2.1 PTGS2 0.0002 1.36 COL1A1.1 COL1A1 0.0059 1.28
PRKCB1.1 PRKCB 0.0188 1.23 Chk2.3 CHEK2 0.0010 1.33
PRKCA.1 PRKCA 0.0339 1.21 Chkt.2 CHEK1 <0.0001 | 1.48
PLAUR.3 PLAUR <0.0001 1.60 CENPF A CENPF <0.0001 | 2.08
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" Table 6a: Proxy genes for which increased expression is associated with the
presence of necrosis (p-value < .05)

Gene g;:::;gll CCF Necrosis Gene g;:ﬁ)lzll CCF Necrosis
p-value OR p-value OR
upa.3 PLAU » 0.0002 1.41 CD8g2.3 CDs2 <0.0001 2.09
PF4.1 PF4 0.0003 1.34 CDs8.2 CDe8 0.0163 1.24
PDCD1 .1 PDCD1 <0.0001 1.40 CD44s.1 CD44 s <0.0001 1.66
PCSK6.1 PCSK6 0.0297 1.22 CCNE2.2 CCNE2_2 <0.0001 | 1.50
PCNA.2 PCNA 0.0025 1.33 CCNE1.1 CCNE1 <0.0001 1.44
NNMT.1 NNMT 0.0206 1.22 CCNB1.2 CCNB1 <0.0001 | 2.28
NME2.1 NME2 0.0124 1.25 CCL5.2 CCL5 <0.0001 1.45
MYBL2.1 MYBL2 <0.0001 1.90 CCL20.1 CCL20 0.0121 1.24
MT1X.1 MT1X 0.0003 1.39 CAvV2.1 CAV2 0.0003 1.35
MMPS.1 MMP9 <0.0001 1.96 CA12.1 CA12 <0.0001 2.11
MMP7.1 MMP7 <0.0001 1.50 C341 C3 <0.0001 | 1.58
MMP14.1 MMP14 <0.0001 1.50 C1QB.1 ci1QB 0.0032 1.31
Ki-67.2 MKI67 <0.0001 1.96 BUB1.1 BUB1 <0.0001 2.25
mGST1.2 MGSTH <0.0001 1.63 BRCA1.2 BRCA1 0.0006 1.35
cMet.2 MET 0.0357 1.22 SURV.2 BIRCS <0.0001 | 2.11
MDK.1 MDK <0.0001 1.78 clAP2.2 BIRC3 <0.0001 1.47
MCM2.2 MCM2 0.0003 1.40 BCL2A1.1 BCL2A1 0.0004 1.34
LRRC2.1 LRRC2 --0.0114 1.22 STK15.2 AURKA <0:.0001 | 1.61
LOX.1 LOX <0.0001 1.99 PR0O2000.3 ATAD2 0.0166 1.24
LMNB1.1 LMNB1 <0.0001 | 2.04 APQL1.1 APOL1 <0.0001 | 1.54
LIMK1.1 LIMK1 <0.0001 | 2.51 APOC1.3 APOC1 0.0026 1.30
LGALSS.1 LGALSS 0.0136 1.25 ANXAZ2.2 ANXA2 <0.0001 | 1.71
LGALS1.1 LGALS1 <0.0001 1.46 ALOX5.1 ALOX5 0.0004 1.38
| LAPTM5.1 LAPTM5 <0.0001 1.47 ADAMS.1 ADAMS <0.0001 | 1.89
LAMB3.1 LAMB3 <0.0001 1.96 MRP2.3 ABCC2 0.0002 1.39
L1CAM.1 L1CAM <0.0001 1.43

63




WO 2011/085263

PCT/US2011/020596

Table 6b: Proxy genes for which increased expression is associated with the

absence of necrosis (p-value < .05)

Gene SO;fngcl;i’l CCF Necrosis Gene g;:;ﬁ;i'l CCF Necrosis
p-value OR p-value OR
YB-1.2 YBX1 0.0010 | 0.74 IGF2.2 IGF2 0.0117 | 0.79
XIAP 1 XIAP <0.0001 | 0.68 IGF1R.3 IGF1R <0.0001 | 0.38
WWOX.5 WWOX <0.0001 | 0.63 ID3.1 D3 <0.0001 | 0.44
WISP1.1 WISP1 0.0002 | 0.71 iD2.4 ID2 <0.0001 | 0.68
VWF.1 VWF <0.0001 | 0.35 ID1.1 ID1 <0.0001 | 0.32
VHL.1 VHL 0.0086 | 0.78 ICAM2.1 ICAM2 | <0.0001 | 0.47
VEGF .1 VEGFA <0.0001 | 0.50 HYAL2 1 HYAL2 <0.0001 | 0.28
VCAM? .1 VCAM1 <0.0001 | 055 HYALT.1 HYAL1 <0.0001 | 0.39
USP34.1 UsP34 <0.0001 | 0.64 HSPG2.1 HSPG2 <0.0001 | 0.33
UMOD.1 UMOD <0.00017 | 0.36 HSP90AB1T.1 HSP90ABT 0.0004 | 0.73
UGCG.1 UGCG <0.0001 | 0.54 HSD11B2.1 HSD11B2 <0.0001 | 0.32
UBB.1 UBB <0.0001 | 0.48 Hepsin.1 HPN <0.0001 | 0.59
UBE1C1 UBA3 <0.0001 | 0.59 HPCALT.1 "HPCALA1 <0.0001 | 0.68
TS TYMS <0.0001 | 0.70 HMGB1 .1 HMGBT <0.0001 | 042
tusc4.2 TUSC4 <0.0001 | 0.68 HLA-DPB1.1 HLA-DPB1 0.0002 | 0.72
TUSC2.1 TUSC2 0.0462 | 0.83 HIF1AN.1 HIF1AN <0.0001 | 0.54
TSPAN7.2 TSPAN7 <0.0001 | 0.25 HDAC1 .1 HDAC1 <0.0001 | 055
TSC2.1 TSC2 <0.0001 | 045 HAVCR1.1 HAVCRT . 0.0012 | 0.76
TSC1.1 TSC1 <0.0001 | 0.45 HADH.1 HADH <0.0001 [ 0.49
P53.2 TP53 <0.0007 | 0.61 [GSTT1.3 GSTT1 0.0067 | 0.80
TOP2B.2 TOP2B <0.0001 | 0.69 GSTp.3 GSTP1 <0.0001 | 0.55
TNFSF12.1 TNFSF12 <0.0001 | 0.51 GSTM3.2 GSTM3 <0.0001 | 0.48
TRAIL.1 TNFSF10 <0.0001 | 0.68 GSTM1.1 GSTMT <0.0001 | 0.54
TNFRSF11B.1 | TNFRSF11B | <0.0001 | 0.59 GRB7.2 GRB7 <0.0001 | 0.49
TNFRSF10D.1 | TNFRSF10D | <0.0001 | 0.58 GPX3.1 GPX3 <0.0001 | 0.59
DR5.2 TNFRSF10B | 0.0001 | 0.71 GPC3.1 GPC3 0.0287 | 0.81
TNFAIP6.1 TNFAIP6 <0.0001 | 0.67 GJA1.1 GJAT 0.0004 | 0.74
TMEM47.1 TMEM47 <0.0001 | 0.29 GFRA1.1 GFRA1 0.0011 | 0.74
TMEM27.1 TMEM27 <0.0001 | 0.40 GCLC.3 GCLC <0.0001 | 0.50
TLR3.1 TLR3 <0.0001 | 0.64 GATM.1 GATM <0.0001 | 0.45
TIMP3.3 TIMP3 <0.0001 | 0.23 GATA3.3 GATA3 0.0159 | 0.79
TIMP2.1 TIMP2 <0.0001 | 0.52 GADDA45B 1 GADD45B <0.0001 | 0.67
THBS1.1 THBS1 <0.0001 | 0.62 FOS.1 FOS <0.0001 | 056
TGFBR2.3 TGFBR2 <0.0001 | 0.34 FOLR1.1 FOLR1 <0.0001 | 0.59
TGFBR1.1 TGFBR1 <0.0001 | 0.63 FLT4.1 FLT4 <0.0001 | 0.27
TGFB2.2 TGFB2 <0.0001 | 0.55 FLT3LG.1 FLT3LG <0.0001 | 0.62
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Table 6b: Proxy genes for which increased expression is associated with the
absence of necrosis (p-value < .05)

Gene g;::ﬂzll CCF Necrosis Gene So;z]%ill CCF Necrosis
p-value OR ' p-value OR
TGFb1.1 TGFBT 0.0036 0.786 FLT1.1 FLT1 <0.0001 | 0.32
TGFA.2 TGFA <0.0001 | 0.56 FILIP1.1 FILIP1 <0.0001 | 0.42
TEK.1 TEK <0.0001 0.23 FIGF.1 FIGF 0.0001 0.62
TCF4.1 TCF4 <0.0001 0.36 FHL1.1 FHL1 <0.0001 | 0.36
TAGLN.1 TAGLN <0.0001 | 0.50 FRIT.1 FHIT <0.0001 | 0.63
TACSTD2.1 TACSTD2 <0.0001 0.64 FH.1 FH <0.0001 | 0.65
SUCLG1.1 SUCLG1 <0.0001 | 0.50 FGFR2 isoform | FGFR2 <0.0001 | 0.51
1.1
STK11.1 STK11 <0.0001 0.48 FGFR1.3 FGFR1 <0.0001 | 0.55
STAT5B.2 STATEB <0.0001 0.36 FGF2.2 FGF2 <0.0001 | 0.61
STAT5A.1 STAT5A <0.0001 0.56 FGF1.1 FGF1 <0.0001 | 048
STAT3.1 STAT3 <0.0001 0.63 FDPS.1 FDPS <0.0001 | 0.43
SPRY1.1 SPRY'1 <D.0001 0.42 FBXW?7.1 FBXW7 <0.0001 | 0.60
SPAST.1 SPAST 0.0004 0.74 fas.1 FAS - 0:0054 0.79
SPARCL1.1 SPARGL1 <0.0001 | 0.48 ESRRG.3 ESRRG <0.0001 | 0.68
SPARC.1 SPARC <0.0001 0.54 ERG 1 ERG <0.0001 | 034
SOD1.1 SOD1 <0.0001 0.67 ERCC4.1 ERCC4 0.0197 0.81
SNRK.1 SNRK <0.0001 0.25 ERCC1.2 ERCC1 <0.0001 | 0.60
SNAI1.1 SNAIT 0.0004 0.71 ERBB4.3 ERBB4 0.0037 0.72
MADH4.1 SMAD4 <0.0001 0.33 ErbB3.1 | .ERBB3 <0.0001 | 0.59
MADH2.1 SMAD2 <0.0001 | 0.40 HER2.3 ERBB2 <0.0001 | 0.40
SLC34A1.1 SLC34A1 <0.0001 0.47 EPHB4.1 EPHB4 <0.0001 | 0.44
SLC22A6.1 SLC22A6 - <0.0001 0.52 EPHA2.1 EPHAZ2 <0.0001 | 0.36
SKILA SKIL <0.0001 | 0.59 EPAS1.1 EPAS1 <0.0001 | 0.29
SHANKS3. 1 SHANK3 <0.0001 0.25 ENPP2.1 | ENPP2 <0.0001 | 0.50
SGK.1 SGK1 <0.0001 0.54 ENPEP.1 ENPEP <0.0001 | 0.56
FRP1.3 SFRP1 0.0053 0.77 CD105.1 ENG <0.0001 | 0.31
SEMA3F.3 SEMA3F <0.0001 0.43 EMP1.1 EMP1 <0.0001 | 0.49
SELENBP1.1 SELENBP1 <0.0001 0.62 EMCN.1 EMCN <0.0001 | 0.23
SDPR.1 SDPR <0.0001 0.28 ELTD1.1 ELTDA <0.0001 | 0.58
SDHA.1 SDHA <0.0001 0.47 EIF2C1.1 ElIF2C1 <0.0001 | 0.52
SCNN1A.2 SCNN1A 0.0013 0.73 EGR1.1 EGRt1 <0.0001 | 054
SCN4B.1 SCN4B <0.0001 0.35 EGLNS.1 EGLN3 <0.0001 | 0.69
S100A2.1 S100A2 0.0355 0.82 EGFR.2 EGFR <0.0001 | 0.70
KIAA1303 RPTOR <0.0001 0.49 EFNB2.1 EFNB2 <0.0001 | 0.34
raptor.1 ) .
RFE)SGKB1 .3 RPS6KB1 <0.0001 0.55 EFNB1.2 EFNB1 <0.0001 | 0.41
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Table 6b: Proxy genes for which increased expression is associated with the

absence of necrosis (p-value < .05)

Gene g;xﬁ;z'l CCF Necrosis Gene S?;:'n(gill CCF Necrosis
p-value OR p-value OR
RPS6KAL1 RPSBKAT 0.0002 0.68 EEF1A1.1 EEF1A1 <0.0001 | 0.32
RP823.1 RPS23 <0.0001 0.47 EDNRB 1 EDNRB <0.0001 0.31
ROCK2.1 ROCK2 <0.0001 0.39 EDN2.1 EDN2 <0.0001 0.51
ROCK1.1 ROCK1 <0.0001 0.35 EDN?1 EDN1 <0.0001 0.41
endothelin.1
RIPK1.1 RIPK1 <0.0001 0.45 EBAGS.1 EBAGY 0.0007 0.74
rhoC.1 RHOC 0.0001 0.70 DUSP1.1 DUSP1 <0.0001 | 0.65
RhoB.1 RHOB <0.0001 | 0.41 DPYS.1 DPYS <0.0001 | 0.66
ARHA.1 RHOA <0.0001 0.45 DPEP1.1 DPEP1 <0.0001 0.34
RHEB.2 RHEB 0.0002 0.69 DLL4 1 DLL4 <0.0001 0.49
RGS5.1 RGS5 <0.0001 | 0.26 DLC1.1 DLCH <0.0001 | 0.36
FLJ22655.1 RERGL <0.0001 | 0.26 DKFZP564008 | DKFZP5640 | <0.0001 | 0.35
23.1 0823

NFKBp65.3 RELA <0.0001 | 0.71 DICER1.2 DICER1 <0.0001 | 0.46
RB1.1 RB1 <0.0001 0.54 DIAPH1.1 DIAPH1 <0.000ﬁ 0.63
RASSF1.1 RASSF1 <0.0001 | 0.63 DIABLO.1 DIABLO $.0002 0.72
RARB.2 RARB <0.0001 | 0.28 DHPS.3 DHPS <0.0001 | 0.46
RALBP1.1 RALBP1 <0.0001 0.52 DET1.1 DET1 <0.0001 0.61
RAF1.3 RAF1 <0.0001 0.58 DEFB1.1 DEFB1 <0.0001 | 0.69
RAC1.3 RAC1 0.0118 0.80 DDC.1 DDC <0.0001 | 0.51
PTPRG.1 PTPRG <0.0001 | 0.27 DCXR.1 DCXR 0.0061 0.78
PTPRB.1 PTPRB <0.0001 | 0.22 DAPK1.:3 DAPK1 <0.0001 | 047
PTN.1 PTN <0.0001 | 0.41 CYR61.1 CYR61 <0.0001 | 052
PTK21 PTK2 <0.0001 | 0.33 CYP3A4.2 CYP3A4 0.0398 0.82
PTHR1.1 PTH1R <0.0001 | 0.32 CYP2C8v2.1 CYP2C8_21 0.0001 0.67
PTEN.2 PTEN <0.0001 | 0.44 CXCL12.1 CXCL12 <0.0001 | 0.53
PSMA7.1 PSMA7 0.0173 0.81 CX3CR1.1 CX3CR1 <0.0001 | 0.60
PRSS8.1 PRSS8 <0.0001 | 0.62 CX3CL1.1 CX3CL1 <0.0001 | 0.34
PRKCH.1 PRKCH <0.0001 0.43 CuL1. CUL1 <0.0001 0.62
PRKCD.2 PRKCD <0.0001 | 0.68 CUBN.1 CUBN <0.0001 | 0.38
PPP2CA.1 PPP2CA <0.0001 | 0.53 CT8H.2 CTSH 0.0018 0.77
PPARG.3 PPARG <0.0001 0.37 B-Catenin.3 CTNNB1 <0.0001 0.38
PPAP2B.1 PPAP2B <0.0001 | 0.27 A-Catenin.2 CTNNA1 <0.0001 | 0.58
PMP22.1 PMP22 0.0155 0.81 CTGF.1 CTGF <0.0001 | 0.64
PLG PLG <0.0001 0.38 CSF1R.2 CSFiR 0.0308 0.83
PLAT.1 PLAT <0.0001 | 0.42 CSF1.1 CSF1 0.0002 0.73
PLA2G4C 1 PLA2G4C <0.0001 | 0.48 CRADD.1 CRADD <0.0001 | 0.60
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absence of necrosis (p-value <.05)

| Table 6b: Proxy genes for which increased expression is associated with the

Gene g;;;%zll CCF Necrosis Gene g;;'%i', CCF Necrosis
p-value OR p-value OR

PIK3CA.1 PlKBCA <0.0001 | 0.47 COL4AZ A COL4A2 <0.0001 | 0.57
PI3K.2 PIK3C2B <0.0001 | 0.42 COL4A1 A COL4A1 <0.0001 | 0.66
PGF.1 PGF 0.0153 0.80 COL18A1.1 COL18A1 <0.0001 0.50
PFKP.1 PFKP <0.0001 0.70 CLU.3 CLU 0.0091 0.80
CD31.3 PECAM1 <0.0001 0.34 CLDN7.2 CLDN7 0.0029 0.76
PDZK3.1 PDZK3 <0.0001 0.49 CLDN10.1 CLDN10 <0.0001 | 0.48
PDZK1.1 PDZK1 <0.0001 0.45 CLCNKB.1 CLCNKB 0.0001 0.61
PDGFRb.3 PDGFRB <0.0001 | 045 CFLAR.1 CFLAR <0.0001 | 0.47
PDGFD.2 PDGFD <0.0001 | 0.33 CEACAM1 .1 CEACAM1 <0.0001 | 0.43
PDGFC.3 PDGFC <0.0001 | 0.53 p27.3 CDKN1B 0.0002 0.73
PDGFB.3 PDGFB <0.0001 | 0.33 p21.3 CDKN1A <0.0001 | 0.65
PDGFA.3 PDGFA <0.0001 | 043 CDH6.1 CDH#6 <0.0001 | 0.67
PCK1.1 PCK1 <0.0001 0.44 CDH5.1 CDH5 <0.0001 0.33
PCCA.1 PCCA <0.0001 0.47 ‘ CDH2.1 CDH2 0.0003 0.75
PARDSGA 1 PARDSBA 0.0045 0.77 CDH18.1 CDH15 <0.0001 | 0.51
Pak1.2 PAK1 0.0003 0.74 CDH13.1 CDH13 <0.0001 | 0.39
PAH.1 PAH <0.0001 | 0.62 CD36.1 CD36 <0.0001 | 0.41
OGG1A1 OGG1 <0.0001 0.62 CD34.1 CD34 <0.0001 0.34
BFGF.3 NUDT6 <0.0001 0.45 GDh24.1 CDh24 0.0148 0.81
NRG1.3 NRG1 0.0004 0.69 CCND1.3 CCND1 <0.0001 | 0.51
NPR1.1 NPR1 <0.0001 0.36 MCP1.1 CCL2 <0.0001 0.68
NPM1.2 NPM1 <0.0001 0.55 CAT.1 CAT <0.0001 0.48
NOTCH3.1 NOTCH3 <0.0001 0.40 CASP10.1 CASP10 <0.0001 | 0.62
NOTCH2.1. NOTCH2 <0.0001 | 0.68 CALD1.2 CALD1 <0.0001 | 0.42
NOTCH?1.1 NOTCH!1 <0.0001 | 0.38 CACNA2D1.1 CACNAZ2D1 0.0006 0.74
NOS3.1 NOS3 <0.0001 | 0.37 CA2.1 CA2 <0.0001 | 0.60
NOS2A.3 NOS2 <0.0001 0.42 C7.1 Cc7 <0.0001 0.65
NOL3.1 NOL3 <0.0001 0.67 ECRG4.1 C2orf40 <0.0001 0.32
NFX1.1 NFX1 <0.0001 | 0.43 C130rf15.1 C130rf15 <0.0001 | 0.31
NFKBp50.3 NFKB1 <0.0001 | 0.56 BUB3.1 BUB3 <0.0001 | 0.65
NFATC2.1 NFATC2 <0.0001 | 0.67 BTRC.1 BTRC <0.0001 | 0.63
NFAT5.1 NFAT5S <0.0001 | 0.55 BNIP3.1 BNIP3 0.0021 0.77
MYRIP.2 MYRIP <C 9001 | 0.36 CIAP1.2 BIRC2 <0.0001 | 0.56
MYH11.1 MYH11 <0.0001 0.35 BIN1.3 BIN1 <0.0001 0.67
cMYC.3 MYC <0.0001 | 0.68 BGN.1 BGN <0.0001 | 0.47
MVP .1 MVP <0.0001 0.66 BCL2L.12.1 BCL2L12 0.0374 0.82
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| Table 6b: Proxy genes for which increased expression is associated with the

absence of necrosis (p-value < .05)
Gene So;:‘clgill CCF Necrosis Gene g;:rlz%zll CCF Necrosis
p-value OR p-value OR
FRAP1.1 MTOR“ <0.0001 0.56 Belx.2 BCL2L1 <0.0001 0.60
MSH3.2 MSH3 <0.0001 0.47 Bel2.2 BCL2 <0.0001 0.31
MSH2.3 MSH2 <0.0001 0.51 BAGt.2 BAG1 <0.0001 0.42
MMP2.2 MMP2 0.0229 0.82 BAD.1 BAD 0.0187 0.82
STMYS3.3 MMP11 <0.0001 0.66 AXL.1 AXL 0.0077 0.79
GBL.1 MLSTS8 0.0183 0.82 ATP&V1B1.1 ATP6V1B1 <0.0001 0.52
MIF.2 MIF <0.0001 0.69 ASS1.1 ASSH1 <0.0001 0.61
MICA.1 MICA <0.0001 0.52 ARRB1.1 ARRB1 <0.0001 0.48
MGMT.1 MGMT <0.0001 0.50 ARHGDIB.1 ARHGDIB <0.0001 0.48
MCM3.3 MCMS3 0.0105 0.78 ARF1.1 ARF1 0.0021 0.75
MCAM.1 MCAM <0.0001 0.41 AQP1.1 AQP1 <0.0001 0.28
MARCKS.1 MARCKS 0.0259 0.82 APOLD1.1 APOLD1 <0.0001 | 0.35
ERK1.3 MAPK3 <0.0001 0.35 APC.4 APC <0.0001 0.55
ERK2.3 MAPK1 <0.0001 0.61 APAF1.2 APAF1 0.0264 0.82
MAP4.1 MAP4 <0.0001 0.54 NXA4.1 ANXA4 0.0012 0.76
MAP2K3.1 MAP2K3 <0.0001 0.52 ANXA1.2 ANXAT 0.0201 0.81
MAP2K1.1 MAP2K1 0.0172 0.81 ANTXR1.1 ANTXR1 <0.0001 0.58
MAL2.1 MAL2 0.0267 0.82 ANGPTLA4.1 ANGPTL4 <0.0001 0.71
MAL.1 MAL <0.0001 0.46 ANGPTL3.3 ANGPTL3 0.0104 0.77
LTF.1 LTF 0.0038 0.74 ANGPTL2.1 ANGPTL2 <0.0001 0.63
LRP2.1 LRP2 <0.0001 0.52 ANGPT2.1 ANGPT2 <0.0001 0.65
L.MO2.1 LMO2 <0.0001 0.60 ANGPT1.1 ANGPT1 <0.0001 0.30
LDB2.1 LDB2 <0.0001 0.26 AMACR1 1 AMACR 0.0080 0.79
LDB1.2 LDB1 <0.0001 0.52 ALDOB.1 ALDOB <0.0001 0.40
LAMA4.1 LAMA4 <0.0001 0.67 ALDH6A1.1 ALDHBA1 ~<0.0001 0.38
KRT7.1 KRT7 <0.0001 0.56 ALDH4.2 ALDH4A1 0.0001 0.71
K-ras.10 KRAS <0.0001 0.48 AKT3.2 AKT3 <0.0001 0.30
KL.1 KL <0.0001 0.34 AKT2.3 AKT2 <0.0001 0.53
Kiting.4 KITLG <0.0001 0.46 AKT1.3 AKTH <0.0001 0.47
c-kit.2 KIT <0.0001 0.41 AHR.1 AHR <0.0001 0.60
KDR.8 KDR <0.0001 0.28 AGTR1.1 AGTR1 <0.0001 0.33
KCNJ15.1 KCNJ15 <0.0001 0.43 AGTA AGT 0.0032 0.77
HTATIP.1 KAT5 <0.0001 0.27 ADHS6.1 ADH6 0.0011 0.71
G-Catenin.1 JUP <0.0001 0.32 ADH1B.1 ADH1B <0.0001 0.69
AP-1 (JUN JUN <0.0001 0.64 ADFP.1 ADFP 0.0001 0.73
official).2
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Table 6b: Proxy genes for which increased expression is associated with the
absence of necrosis (p-value < .05)

Gene g;:,:ﬁ;zl' CCF Necrosis Gene g;::%zll CCF Necrosis
p-value OR p-value OR
JAGT.1 JAGH 4 <0.0001 0.23 ADD1.1 ADD1 <0.0001 | 0.33
ITGB5.1 ITGBS <0.0001 | 0.64 ADAMTSS.1 ADAMTSS <0.0001 | 0.69
ITGB3.1 ITGB3 0.0468 0.84 ADAMTSS. 1 ADAMTS5 <0.0001 | 0.55
ITGB1.1 ITGB1 <0.0001 0.59 ADAMTS1 A ADAMTSH <0.0001 | 0.56
ITGA7.1 ITGA7 <0.0001 0.38 ADAM17.1 ADAM17 0.0009 0.76
ITGAS.2 ITGAB <0.0001 0.40 ACE2.1 ACE2 <0.0001 | 0.45
ITGAS.1 ITGAS 0.0298 0.83 ACADSB.1 ACADSB <0.0001 | 0.46
ITGA4.2 ITGA4 <0.0001 | 0.61 BCRP.1- ABCG2 <0.0001 | 0.27
ITGA3.2 ITGA3 0.0018 0.76 MRP4.2 ABCC4 <0.0001 | 0.81
IQGAP2.1 IQGAP2 | <0.0001 | 0.52 MRP3.1 ABCC3 0.0011 0.76
INSR.1 INSR <0.0001 0.38 MRP1.1 ABCCH 0.0008 0.75
IMP3.1 IMP3 <0.0001 0.53 ABCB1.5 ABCB1 <0.0001 | 0.59
IL6ST.3 IL6ST <0.0001 | 0.36 NPDO00S ABAT 0.0001 0.70
(ABAT

official).3
IL15.1 .15 <0.0001 0.67 AAMP.1 AAMP <0.0001 | 0.62
IGFBPS6.1 IGFBPS <0.0001 0.66 A2M.1 AZM <0.0001 | 0.28
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Table 7a: Proxy genes for which increased expression is associated with

the presence of nodal invasion (p-value <.05)

Gene g;::gz‘l Nodal Invasion Gene g;:tﬁ;zll Nodal Invasion
4 p-value OR p-value OR
TUBB.1 TUBB2A 0.0242 2.56 iL-8.1 1.8 0.0019 3.18
C20 orf1.1 TPX2 0.0333 2.61 IL6.3 IL6 0.0333 2.31
TK1.2 TK1 0.0361 1.75 HSPA1A.1 HSPA1A 0.0498 2.11
SPHK1.1 SPHK1 0.0038 3.43 GSTp.3 GSTP1 0.0272 3.46
SLC7A5.2 SLC7A5 0.0053 4.85 GRB14.1 GRB14 0.0287 2.32
SILV.1 SILV 0.0470 1.54 GMNN.1 GMNN 0.0282 3.00
SELE.1 SELE 0.0311 1.93 ENQO2.1 ENO2 0.0190 3.43
upa.3 PLAU 0.0450 2.78 CCNB1.2 CCNBA1 0.0387 1.87
MMPS.1 MMPS 0.0110 2.65 BUB1.1 BUB1 0.0429 2.21
MMP7 1 MMP7 0.0491 2.34 BAG2.1 BAG2 0.0346 2.54
MMP14.1 MMP14 0.0155 3.21 ADAMTS1.1 ADAMTS1 0.0193 3.31
LAMB1.1 LAMB1 0.0247 3.04 '
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Table 7b: Proxy genes for which increased expression is associated with
the absence of nodal invasion (p-value < .05)

Gene s(,) ;::::)lill Nodal Invasion Gene SO;::,‘%?)'I Nodal Invasion
, p-value OR p-value OR
VWEF .1 VWF 0.0221 0.42 HMGB1.1 HMGBH 0.0385 0.45
VCAM1.1 VCAM1 0.0212 0.42 HLA-DPB1.1 HLA-DPB1 0.0398 0.43
UBE1C.1 UBA3 0.0082 0.32 HADH.1 HADH 0.0093 0.33
tuscéd.2 TUSC4 0.0050 0.28 GSTM1.1 GSTM1 0.0018 0.18
TSPAN7.2 TSPAN7 0.0407 0.43 GPX2.2 GPX2 0.0211 0.07
TSC1.1 TSCH 0.0372 0.38 GJA1A GJAT 0.0451 0.46
TMSB10.1 TMSB10 0.0202 0.43 GATM.A GATM 0.0038 0.25
TMEM47 .1 TMEM47 0.0077 0.32 GATAS3.3 GATA3 0.0188 0.06
TMEM27.1 TMEM27 0.0431 0.41 FOLR1.1 FOLRH1 0.0152 0.32
TLR3.1 TLR3 0.0041 0.32 FLT4.1 FLT4 0.0125 0.22
TIMP3.3 TIMP3 0.0309 0.40 FLT1.1 FLT1 0.0046 0.35
TGFBR2.3 TGFBR2 0.0296 0.35 FHL1.1 FHL1 0.0435 0.47
TGFB2.2 TGFB2 0.0371 0.30 FHIT.1 FHIT 0.0061 0.29
TGFA.2 TGFA 0.0025 0.32 fas.1 FAS 0.0163 0.39
TEK.1 TEK 0.0018 0.08 ErbB3.1 ERBB3 0.0145 0.33
TCF4.1 TCF4 0.0088 0.38 EPHA2.1 EPHAZ2 0.0392 0.37
STAT5A.1 STATHA 0.0129 0.49 EPAS1.1 EPAS1 0.0020 0.28
SPRY1.1 SPRY1 0.0188 0.43 ENPEP.1 ENPEP 0.0002 0.34
SPARCL1.1 SPARCL1 0.0417 0.50 CD105.1 ENG 0.0112 0.38
SOD1.1 SOD1 0.0014 0.23 EMCN.1 TEMCN 0.0022 0.18
SNRK.1 SNRK 0.0226 0.43 EIF2C1.1 EIF2C1 0.0207 0.33
MADH2.1 SMAD2 0.0098 0.37 "EGLN3.1 EGLN3 0.0167 0.52
SLC22A6.1 SLC22A6 0.0051 0.00 EFNB2.1 EFNB2 0.0192 0.30
PTPNS1.1 SIRPA 0.0206 0.43 EFNB1.2 EFNB1 0.0110 0.37
SHANKS.1 SHANK3 0.0024 0.30 EDNRB.1 EDNRB 0.0106 0.36
SGKA SGK1 0.0087 0.35 EDN1 EDNH1 0.0440 0.42
endothelin.1
| SELENBP1.1 SELENBP1 0.0016 0.29 DPYS.1 DPYS 0.0454 0.43
SCN4B.1 SCN4B 0.0081 0.08 DKFZP564008 | DKFZP5640 | 0.0131 0.31
23.1 0823
ROCK1.1 ROCK1 0.0058 0.41 DHPS.3 DHPS 0.0423 0.48
RhoB.1 RHOB 0.0333 0.43 DAPK1.3 DAPK1 0.0048 0.39
RGS5.1 RGS5 0.0021 0.31 CYP2C8v2.1 CYP2C8_21 0.0003 0.01
FLJ22655.1 RERGL 0.0009 0.01 CYP2C8.2 CYP2C8_2 0.0269 0.07
RB1.1 RB1 0.0281 0.48 CX3CR1.1 CXBCR1 0.0224 0.13
RASSF1.1 RASSF1 0.0004 0.23 LCUBN.1 CUBN 0.0010 0.04
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' Table 7b: Proxy genes for which increased expression is associated with
the absence of nodal invasion (p-value £ .05)

Gene SO;::]%?)'I Nodal invasion Gene g;::;i'l Nodal Invasion
p-value OR p-value OR

PTPRB.1 PTPRB 0.0154 0.40 CRADD.1 CRADD 0.0193 0.40
PTK2.1 PTK2 0.0158 0.38 CLDN10.1 CLDN10 0.0005 0.21
PTHR1.1 PTH1R <0.0001 | 0.01 CFLAR.1 CFLAR 0.0426 0.49
PRSS8.1 PRSS8 0.0023 0.10 CEACAM1.1 CEACAM1 0.0083 0.23
PRKCH.1 PRKCH 0.0475 0.48 CDKN2A.2 CDKN2A. 0.0026 0.13
PPAP2B.1 PPAP2B 0.0110 0.40 0p27.3 CDKN1B 0.0393 0.60
PLA2G4C.1 PLA2GA4C 0.0002 0.03 CDH5.1 CDH5 0.0038 0.33
PIBK.2 PIK3C2B 0.0138 0.13 CDH13.1 CDH13 0.0203 0.39
PFKP.1 PFKP . 0.0040 0.41 CD99.1 CDg9 0.0173 0.38
CD31.3 PECAM1 0.0077 0.38 CD36.1 CD36 0.0015 0.29
PDGFD.2 PDGFD 0.0169 0.35 CD34.1 CD34 0.0250 0.38
PDGFC.3 PDGFC 0.0053 0.36 CD3z.1 CD247 0.0419 | 033
PDGFB.3 PDGFB 0.0359 047 CCND1.3 CCND1 0.0381 0.50
PCSK6.1 PCSK6 0.0103 0.34 CAT.1 CAT 0.0044 0.42
PCK1.1 PCK1 0.0003 0.02 CASP6.1 CASP6 0.0136 0.36
PCCA.1 PCCA 0.0074 0.12 CALD1.2 CALD1 0.0042 0.31
PARDGA.1 PARD6A 0.0243 0.21 CA9.3 CAS 0.0077 0.48
BFGF.3 NUDTS6 0.0082 0.15 C130rf15.1 C13o0rf15 0.0152 0.39
NRG1.3 NRG1 0.0393 0.19 BUBS3.1 BUB3 0.0157 0.26
NOS3.1 NOS3 0.0232 0.34 BIN1.3 BIN1 0.0224 0.38
NOS2A.3 NOS2 0.0086 0.11 Belx.2 BCL2L1 0.0225 0.52
NFX1.1 'NFX1 0.0065 0.35 Bcl2.2 BCL2 0.0442 0.45
MYH11.1 MYH11 0.0149 0.36 AXL.A AXL 0.0451 0.44
cMYC.3 MYC 0.0472 0.46 ATP6V1B1.1 ATP6V1B1 0.0257 0.03
MUC1.2 MUCH 0.0202 0.26 ARRB1.1 ARRB1 0.0337 0.43
MIF.2 MIF 0.0145 0.39 ARHGDIB.1 ARHGDIB 0.0051 0.32
MICA.1 MICA 0.0015 0.15 AQP1.1 AQP1 0.0022 0.31
MGMT.1 MGMT 0.0414 0.50 APOLD1.1 APOLD1 0.0222 0.42'
MAP2K1.1 MAP2K1 0.0075 0.40 APC.4 APC 0.0165 0.47
LMO2.1 LMO2 0.0127 0.07 ANXAS.1 ANXA5B 0.0143 0.37
LDB2.1 LDB2 0.0048 0.33 ANXA4 1 ANXA4 0.0019 0.30
Kiting.4 KITLG 0.0146 0.18 ANXA1.2 ANXA1T 0.0497 0.39
KDR.6 KDR 0.0106 0.34 ANGPTL7.1 ANGPTL?7 0.0444 0.16
ITGB1.1 TGB1 0.0469 0.36 ANGPTL4.1 ANGPTL4 0.0197 0.55
ITGA7 1 ITGA7 0.0290 0.38 ANGPT1 1 ANGPTH 0.0055 0.15
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Table 7b: Proxy genes for which increased expression is associated with

the absence of nodal invasion (p-value < .05)

Gene gyf::gill Nodali Invasion Gene : g;rf':n%ill Nodal Invasion
p-value OR p-value OR

ITGAS.2 ITGAS 0.0010 0.17 ALDOB.1 ALDOB 0.0128 0.02
ITGA4.2 ITGA4 0.0089 0.44 ALDH4.2 ALDH4A1 0.0304 0.33
INSR.1 INSR 0.0057 0.32 AGTR11 AGTR1 0.0142 0.11
IMP3.1 IMP3 0.0086 043 ADHS6.1 "ADHS 0.0042 0.03
IL6ST.3 IL6ST 0.0484 0.46 ADFP.1 ADFP 0.0223 0.47
IL15.1 IL15 0.0009 0.08 ADD1.1 ADD1 0.0135 0.42
IFI27.1 IFI27 0.0013 0.22 BCRP.1 ABCG2 0.0098 0.19
HYAL2.1 HYAL2 0.0099 | 0.36 MRP3.1 ABCC3 0.0247 0.44
HYAL1.1 HYALA 0.0001 0.08 MRP1.1 ABCCA 0.0022 0.32
Hepsin.1 HPN 0.0024 0.14 NPD008 ABAT 0.0110 0.19

‘ (ABAT
official}.3
HPCALT.1 HPCAL1 0.0024 0.38 A2M.1 A2M 0.0012 0.29
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Table 8a: Genes for which increased expression is associated with
lower risk of cancer recurrence after clinical/pathologic covariate
adjustment (p<0.05)

Official Official
Gene Symbol p-value HR Gene Symbol | p-value HR

ACE2.1 ACE2 0.0261 0.85| |ID1.1 ID1 0.0154 0.83
ADD1.1 ADD1 0.0339 0.85| |IGFIR.3 IGF1R 0.0281 0.85
ALDOB.1 ALDOB 0.0328 084 |IL151 IL15 0.0059 0.83
ANGPTL3.3  |ANGPTL3 0.0035 0.79] |IQGAP2.1 |IQGAP2 0.0497 0.88
APOLD1.1 APOLD1 0.0015 0.78] (kL1 KL 0.0231 0.86
AQP1.1 AQP1 0.0014 0.79] |KLRK1.2 KLRK1 0.0378 0.87
BFGF.3 NUDT6 0.0010 0.77] |LDB2.1 LDB2 0.0092 0.82
CASP10.1 CASP10 0.0024 0.82] |LRP2.1 LRP2 0.0193 0.86
CAV2.1 CAV2 0.0191 0.86] |LTF.1 LTF 0.0077 0.82
CClL4.2 ccLa 0.0045 0.81] |MAP4.1 MAP4 0.0219 0.84
CCL5.2 ccLs 0.0003 0.78] [MRP1.1 ABCC1 0.0291 0.87
CCR2.1 CCR2 0.0390 0.87] |NOs3.1 NOS3 0.0008 0.78
CCR4.2 CCR4 | 0.0109 0.82] [PI3K.2 PIK3C28 0.0329 0.83
CCR7.1 CCR7 0.0020 0.80] [PLA2GAC.1 |PLA2GAC | 0.0452 0.87
cD4.1 cD4 0.0195 0.86] |PPAP2B.1 | PPAP2B 0.0001 0.74
CD8A.1 CDSA 0.0058 0.83| |PRCC.1 PRCC 0.0333 0.88
CEACAM1.1 |CEACAM1 0.0022 0.81] |PRKCBL1 |PRKCB 0.0353 0.87
CFLAR.1 CFLAR 0.0308 0.87| |PRKCH.1  |PRKCH 0.0022 0.82
CTss.1 CTSS 0.0462 0.87| |PRSS8.1 PRSS8 0.0332 0.87
CX3CL1.1 CX3CL1 0.0021 0.81] |PSMB9.I  |PSMBY 0.0262 0.87
CXCL10.1 CXCL1O 0.0323 0.86] |PTPRB.1  |PTPRB 0.0030 0.80
CXCLo.1 CXCLO 0.0006 0.79] |RGS5.1 RGS5 0.0480 0.85
CXCR6.1 CXCR6 0.0469 0.83| [SDPR.1 SDPR 0.0045 0.80
DAPK1.3 DAPK1 0.0050 0.83] [SELE.1 SELE 0.0070 0.81
DDC.1 DDC 0.0307 0.86 |SGK.1 SGK1 0.0100 0.83
DLC1.1 DLC1 0.0249 0.83) |[SHANK3.1 |SHANK3 0.0311 0.84
ECRGA4.1 C20rf40 0.0244 0.84] |SNRK.1 SNRK 0.0026, 0.81
EDNRB.1 EDNRB 0.0400 0.86| |TEK.1 TEK 0.0059 0.78
EMCN.1 EMCN <0.0001 0.68] |TGFBR2Z.3 |TGFBR2 0.0343 0.85
EPAS1.1 EPAS1 0.0411 0.84) |TIMP33  [TIMP3 0.0165 0.83
fas.1 FAS 0.0242 0.87] |TMEM27.1 |TMEM27 | 0.0249 0.86
FH.1 FH 0.0407 0.88] |[TSPAN7.2 |TSPAN7 0.0099 0.83
GATA3.3 GATA3 0.0172 0.83] |UBB.1 UBB 0.0144 0.85
GZMA.1 GZMA 0.0108 0.84] |WWOX5 |WWOX 0.0082 0.83
HLA-DPB1.1  HLA-DPB1 0.0036 0.82

HSPG2.1 HSPG2 0.0236 0.84

ICAM2.1 ICAM2 0.0091 0.83

ICAM3.1 ICAM3 0.0338 0.87
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Table 8b: Genes for which increased
expression is associated with higher risk of
cancer recurrence after clinical/pathologic

covariate adjustment (p<0.05)
Official
Gene Symbol p-value |HR
CIAP1.2 BIRC2 0.0425 1.14
BUB1.1 BUB1 0.0335 1.15
. |cCNB1.2 CCNB1 0.0296 1.14
T [ENO2.1 ENO2 0.0284 1.17
ITGB1.1 ITGB1 0.0402 1.16
iTGB5.1 ITGB5 0.0016 1.25
LAMB1.1 LAMB1 0.0067 1.20
MMP14.1 MMP14 0.0269 1.16
MMP9.1 MMP9 0.0085 1.19
PSMA7.1 PSMA7 0.0167 1.16
RUNX1.1 RUNX1 0.0491 1.15
SPHK1.1 SPHK1 -0.0278 1.16]
QOPN, osteopontin.3 SPP1 0.0134 1.17
SQSTM1.1 SQSTM1 0.0347 1.13
‘|c20 orf1.1 TPX2 0.0069 1.20
TUBB.1 TUBB2A 0.0046 1.21
VCAN.1 VCAN 0.0152 1.18
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Table 9: 16 Significant Genes After Adjusting for Clinical/Pathologic

Covariates and Allowing for an FDR of 10%

Official Gene LR LRp
Symbol n Subset (Pathway) HR JHR (95% Ch) | ChiSq -value | g-value
EMCN 928 Angiogenesis 0.68 | {0.57,0.80) 19.87 | <0.0001 | 0.0042
PPAP2B 928 Angiogenesis 0.74 1 (0.65,0.85) 16.15 0.0001 ] 0.0148
CCLS 928 Immune Response 0.78 | (0.68,0.89) 12.98 0.0003 | 0.0529
CXCL8 928 immune Response 0.79 | (0.70,0.81) 11.74 0.0006 § 0.0772
NQOS3 928 Angiogenesis 0.78 | (0.68,0.90) 11.32 0.0008 | 0.0774
NUDT86 926 Angiogenesis 0.77 } (0.66,0.80) 10.77 0.0010 | 0.0850
AQP1 928 Transport 0.79 |1 (0.69,0.91) 10.15 | 0.0014 | 0.0850
APOLD1 927 Angiogenesis 0.78 | (0.68,0.91) 10.07 0.0015 | 0.0850

Cell Adhesion/

ITGB5 928 Extraceliular Matrix 1.25 § (1.09,1.43) 9.92 0.0016 ] 0.0850
CCR7 928 immune Response 0.80 | (0.69,0.92) 9.58 0.0020 | 0.0850
CX3CL1 826 | Immune Response 0.81 | (0.70,0.92) 9.44 0.0021 ¢ 0.0850
CEACAM1 928 Angiogenesis 0.81 | (0.70,0.93) 9.37 0.0022 1§ 0.0850
PRKCH 917 Angiogenesis 0.82 | {0.72,0.83) 9.36 0.0022 | 0.0850
CASP10 927 Apoptosis 0.82 1 {0.73,0.83) 9.25 0.0024 | 0.0850
SNRK 928 Angiogenesis 0.81 | (0.71,0.82) 9.09 0.0026 | 0.0863
PTPRB 8927 Angiogenesis 0.80 { (0.68,0.92) 8.83 0.0030 | 0.0933




Table A

e
: Official :Version
Accession Num iSequence ID ¢ Symbol ID F Primer Seq RPrimerSeq  iProbeSeq .~ !
CGTTCCGATCCTCT :AGGTCCCTGTTG ATGCCTACAGCACCC
NM 001903 = NM_001803.1 & CTNNA1 765 . ATACTGCAT GCCTTATAGG TGATGTGGCA -
CTCTCCCGCCTTCCICCATTTGCACAGAICGCTTGTTCCTTCTC
NM_000014 NM_000014.4 A2M 6456 TAGC TGCAG {CACTGGGAC
. GTGTGGCAGGTGG (CTCCATCCACTCCICGCTTCAAAGGACCA
NM_001087 NM 001087.3 AAMP & 5474 ACACTAA , AGGTCTC GACCTCCTC
_ AAACACCACTGGAGICAAGCCTGGAAC :CTCGCCAATGATGCT
NM_000927  :NM_000927.2  :ABCB1 3099 CATTGA SCTATAGGG GGGTGAAGTT
TGGCGGAGAACTA AAGACAGCCCAG ICCTCCTGAAGCCTG |
NM_001609  :NM_001609.3 A.QAPSB 6278 GCCAT . ... .TCCTCAAAT | CCATGATTGT ...
: CCGCTGTACGAGG iCCGTGTCTGTGA iTGCCCTCAGCAATGA:
NM_000789 NM_000789.2 ACE 14957 ATTTCA AGCCGT {AGCCTACAA
TACAATGAGAGGCT  TAATGGCCTCAGCICGACCTCAGATCTCC
NM_ 021804 NM_021804.1 ACE2 6108 CTGGGC TGCTTG AGCTTTCCC
, GAAGTGCCAGGAG {CGGGCACTCACT {TGCTACTTGCAAAGG:
NM_003183 ~ iNM 003183.3  ADAM17  :2617  :GCGATTA :GCTATTACC  iGGTGTCGTACTGG
’ GTCACTGTGTCCAG TGATGACCTGCTT TTCCCAGTTCCTGTC!
NM_001109 NM_001109.2 ADAMS 3978 CCCA TGGTGC TACACCCGG
"""""""""""""""""""""""""""""""""""""""" GGACAGGTGCAAG TATCTACAACCTTG ICAAGCCAAAGGCATT
NM_006988  :NM_006988.2 ADAMTS1 12639  iCTCATCTG ___{GGCTGCAA GGCTACTICTTICG
GAGAATGTCTGCC ATCGTGGTATTCA :TACCTCCAGCAGAAG:
NM_014244 NM 014244.1  ADAMTS2 3979 GCTGG TCGTGGC CCAGACACG
: TTTGACAAGTGCAT (AATTTCCTGAAGG i:CTGCTTGCTGCAACC:
-N.M_.QQSQS?_.,,,, :NM_005099.3 ADAMTS4 12642 GGTGTG AGCCTGA AGAACCGT ¢
"""""""""""""""""""""""""""""""" CACTGTGGETCAC :GGAACCAAAGGT ATTTACTTGGCCTCT !
NM_007038  + NM_007038.1 ADAMTSS5 = 12641 GAAATCG .. CICTTCACAGA  IGCCATGAGGATTCG :
! : GCGAGTTCAAAGTGICACAGATGGCCA :CACACAGGGTGCCA
*ADAMTSSJ NM 007037  :NM 0070372  :ADAMTS8 2640  TTGCGAG . IGTGTTTCT ° TCAATCACCT
; GCACAGGTTACACAICGACATTGGCAG {CCGGCTCCCGTTATA:
ADAMTSO.1 NM_182920 NM_182920.1 ‘A ADAMTS9  :6109 AGGCAA TCATCG (GAGACATTIC . .
GTCTACCCAGCAG iTCGTTCACAGGA (CATGTTTAAGGCAGC
NM 001119 :NM 001119.3 ADD1 3980 CTCCG GTCACCAT ‘CATCCCTCC ,
I AAGACCATCACCTC i CAATTTGCGGCTCIATGACCAGTGCTCTG
NM 001122 NM_001122.2 PLIN2 4503 CGTGG TAGCTTC {CCCATCATC
: AAGCCAACAAACCT ;AAAATGCAAGAAG  TTTCCTCAATGGCAA
'ADH1B.1 NM_000668 - :NM_000668.4 ADH1B 6325 TCCTTC TCACAGGAA '

{AGGTGACACA

£97S80/1107 OM
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Accession Num ::Sequence 1D

F Primer Seq R Primer Seq éProbe Seq

TGTTGGGGAGTAAAIAACGATTCCAGCCITCTTGTATCCCACCA
CACTTGG TCTTGGGCC

CGAGTGGAAGTGCT
CCCCACTTTC

'CAACACGTCACCACC
CTTTGCTCT

TGAGACCCTCCACCT:
:TGTCCAGGT :

‘NM_001621

\NM_032955

'NM_001621.2

NM_032955.1

CATCTTGTGGGA GAGGCTAGOCARAG ™
GACA .. \GGTCCAACTC

CAGGATCATTTT :ATCTCTTGCCCAGCA
AGGATGGC TCATCCTGA

GCGGCATAGAGAC
CGACTT

CGGTAARTT A' CAGGTCACGTCOBA™
(GGTCGACACA

:NM_000034

ECTGCAGCGTCAATCT‘.
'CCGCTTG

CAGCCACTTCTTGGC
............................... TTCTCCCAC

TGCCAGAGCCTCAA
:CTGTCTCTGC

ZGGACAGGGTAAGA
CGGTGAT

NM 000035

CCCTCTACCAGAAG! TAACTTGATTCCC
GACAGG ACCACGA

‘TCCCCTTTTCCTIGA |
(GGATATTTCTG :

CTTGCG

GGACAGTCAGTTTT | GACAGCCCAGAG 'CAGTAACTCGGGGC |
AGGATTCC | ... ACCCAC. ... TGTTTCCG
. TCACGTGGCTCGAC |

TCTACTTGGGGTGA;CCTTTTTAAAGCC ;
CAGTGC ‘TATAGAAAACTCCA

£97580/110T OM

96$0TO/1T0TS/1LId
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Table A

:Gene
Official Version :

Accession Num :Sequence ID ~ iSymbol ¢ D .FPrimerSeq || RPrimerSeq Probe Seq
:CCGTGAAAGCTGCT: TTGCAGTGGGAA ‘AAGCTGACACAGCC
NM_001147 M _001147.1 & ANGPT2 12655  CTGTAA ... GAACAGTC iCTCCCAAGTG
! 'GCCATCTGCGTCAAI TAGCTCCTGCTTA  TCTCCAGAAGCACCT:
NM_012098  ‘NM 0120982  : ANGPTL2 13982  :CTCC . . TGCACTCG {CAGGCTCCT :
: : 'GTTGCGATTACTGG; TGCTTTGTGATCC {CCAATGCAATCCCG |
‘ANGPTL3.3 NM_014495 ~ NM 0144952  ‘ANGPTL3 16505 :CAATGT ‘CAAGTAGA {GAAAACAAAG

'ATGACCTCAGATGG CCGGTTGAAGTC 'CATCGTGGCGCCTC |
CACTGAG TGAATTACTG |

GCCATCCAGGTG |
CITATTGT .

GAGAAGGCTGGG
AGACTCTG

' NGPTL4.1 NM 016109 ANM | 016109.2

:ANGPTL7 1 NM_021146 NM 0211462

NM_032208 NM_032208.1

"""""""" ; GCOCCTATEETACE!
NM_000700  INM_000700.1  ANXA1 7 TTCAATCC .
GAAGACACTAAGGG:

NM_004039.1 CGACTACCA

: GCTCAAGCCTGGA AGAACCACCAACA

ANXAS.1 NM_001154 AGATGAG & . TCCGCT ...
‘ A GACTGCAAAGATG TAGCCATAAGGTC:CTATGACGATGCCCT:
NM_002228 ! : GAAACGA | . ‘CGCTCTC i CAAGGCCTC

i ACAACGACCGCAC CTGAGGCGGTAT ;CTTCATCCCGCCTGA!
NM_005498 SCATCT LGACATGAG :TGGTGAGCTT . :
"""""""""""""" : 'CACAAGGAAGAAG {CATCCTGGTTCAC TGCAATTCAGCAGAA|

NM 181861  NM . CTGGTGA CTTTCAA . GCTCTCCAAA .

R GGACAGCAGGAAT {ACCCACTCGATTT iCATTGGCTCCCCGT

NM_000038 ! : 3 GIGTTTGC ... GrriciG (iGACCTGTA ..

: CCAGCCTGATAAAG:CACTCTGAATCCT :AGGACAGGACCTCC !

NM 001645 NM_f : ~ 16608 GTGCTG ... TGCTGGA . iCAACCAAGC

“““ : é GCCTCAAGAGCTG 'CCTGCACCTTCTCIACTGGCGCTGCATG
NM_000041 - GITCG ... GACCA . ICTTGCAC . .. '
R o CGGACCAAGAACT ATTTTGTCCTGGC AGGCATATCTCTCCT!
iNM_003661 NM _003661.2  :APOL1 16117 IGTGACC GCCTG ... GGTGGCTGC . "

‘ : g . GAGCAGCTGGAGT {AGAGATCTTGAG :CAG CTCTGCACCAA
NM 030817  :NM 030817.1 APOLD1 6118 :CTCGG ‘GTCGTGGC :GTCCAGTCGT

£97$80/110C OM

9650Z0/TT0TSN/1Dd
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Table A

iGene
Official iVersion
........................................ Symbol D ‘?R Primer Seq Probe Seq

NM_198098.1 AQPT . 15294 3
TTGTGAGTGAAATGE!
NM_001657.1 CTTCTAGTAGTGA
'CAGTAGAGATCCGC
M_001658.2 ~ :ARF1 2776 ¢ GCAACT oo ‘
: ; GCATGGGCTACTG CCACATCGATTCAy«anGCTCAGTCC
NM 0319202 & o 3873 . CATCG oo GCCAAG ‘GTGCACAAAA .
ACTCTGCTTCCCAA :GAAGCTAGAGGC :CTGTTCACACGCTCA;
M 015318.2 ~ :ARHGEF18 :3008  :GGGC . .ccee1e GCCTGICTG ‘
: : ; GGTCCTCCGTCGG {GTCGCAAACTCG CCACGGTCTGGTCTT.
NM 001664 M_001664.1 ~ iRHOA 12981 TICTG oo GAGACG ¢ CAGCTACCC
; TGGTCCCTAGAACA TGATGGAGGATC \ TAAAACCGGGCTTTC:
iNM_001175 | 0011754  :ARHGDIB  :3987 AGAGGGC JACCCAAGCT . '
TGCAGGAACGCCT, CTGGGCGAGCACGC
CATGAA ... JCTCAAAGG ¢ TTAGGCTTIC ... ’
’CCCCCAGATAAAGGTGCGTACTCCATCTCTACAACCGGTTCA
TCATTG ok AGGTCAT /AGGGCCG
AGAACGCCTATTTG i GGCAGAAAGAGG :ACCTAGGACTCGTTC!
GAGCTG TGGCAG . iTCCGAGGCC
TGGGAGTATCGG i TCCAGCCTGTCTCCA

CTTCCTGAACTTGGE!
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, .CAATGACCC

: VTTGCAGCCCTGTCT ‘CTGCACAGAGAA [ TATCCCACCTCCATC ;
‘NM_001699.3 AXL 13989 TCCTAC .GGGGAGG {CCAGACAGG

: ‘GTCCCGGGTTGT :CCATCGATCCAGTCT

.NM_001700.3 {CGGAAGAGC

GGCTCTTGTGCGTA TCAGATGACGAA AGGCTCAGTGATGT |
CTGTCCTT GAGCACAGATG (CTTCCCTGTCACCAG
. GGGATCGAGACAT TGGAATTCATCCA (CGGCATCTTCAAACC
GTAAGCA . ATCCAAAT . TCCATGATG ‘
GGGTCAGGGGCCT :CTGCTCACTCGG {TGGGCCCAGAGCAT |
CGAGAT CTCAAACTC 'GTTCCAGATC

CGTTGTCAGCACTT:
GGAATACAA

GTTCAACCTCTT
CTGTGGACTGT

CCAATTAACATGAC

€97S80/110T OM

965020/1107S[/1Dd
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Table A

Accession Num

:.Sequence 1D

Gene
:Version

iSymbol D

TICTAGGGGCAAAAA
'GCATGA

ER Primer Seq

................................................ ProbeSeq
CTAAATGCCCAAG TTCCATGCCAGACAG
SGTGACTG ; :
GGGAACATAGAC ‘ACACCCCAGACGTC :

CGACCAAT

5 NM_004324.1

NM_014417.1

\BCL2Af

{GTACAAT

CCTGGAGGGTCCT

CAGATGGACCTAGT.

ACCCACTGAGA

CCAGCCTCCATGTAIT

TTGCCGTCAGAAA TGCCACTCGGAAAAA

.CATCATGGGACTCCT
.GCCCTTACC

CAGTCARGCTCAGT

_______ TCATCA ... ....GGCAATGT  GAGCATTCTCAGC
AACCCACCCCTGTC CTCAGCTGACGG  TCCGGGTAGCTCTC |
‘BCL2L12.1 NM 138639 INM 138639.1  iBClL2L12 ~ '3364 ~ TTGG . . . . . .} GAAAGG i AAACTCGAGG
: CTTTTGTGGAACTC {CAGCGGTTGAAG (TTCGGCTCTCGGC
Belx.2 NM_001191  iNM 0011911  iBCL2L1 83 TATGGGAACA CGTTCCT GCTGGA ...
‘ ; TGTACTGGCGAAGA GCCACGTGATTCT I CAGGGCATCGATCT
'NM_004827  NM_004827.1  iABCG2 364  ATATTTGGTAAA TCCACAA  CTCACCCTGG
CCAGGAAGAATGET TGGTGATGGGAG (TTCGCCAGGTCATTG!
NM_007083  NM 007083.1  ‘NUDI6  :345 TAAGATGTGA TTGTATTTTCAG AGATCCATCGA ¢
GAGCTCCGCAAGG (CTTGTTGTTCACC CAAGGGTCTCCAGE
NM_001711 ‘NM _001711.3  BGN 3391 ATGAG ... AGGACGA 'ACCTCTACGC
. AGGAAGATCCCTC i TTGAACCTCCGTCIAGGAAGCTCCCTGA
NM_030762 = :NM 030762.1  :BHLHE41 16121 'GCAGC CTTCG ATCCTTGCGT :
‘ f ATTCCTATGGCTCT IGGCAGGAGTGAA (CCGGTTAACTGTGG |
NM_001197  ‘NM 001197.3  BIK 2281 GCAATTGTG TGGCTCTTC _ (CCTGTGCCC
A CGTGGTTGACTCT CTTCGCCTCCAGATE:
NM_004305 :NM_004305.1 GATCTCG GCIGCC .. ...
AGCGCTGTTTCG 'CCAGGGGCAGCTAC |
NM_001716  :NM _001716.3 GTCAGA GTGAACTCAA . :
, CTGGACGGAGTAG CTCTCACTGTGAGAG!
NM_004052  :NM _004052.2 CTCCAAG ... GCCACCTCG
TCAGGGGGCTAGA I CCATTCCAGTTGA CTATGGGCCCTTCAC
NM 007294  :NM 0072943 AATCTGT oo TCTGTGG . CAACATGG ..
T GTTGGGACACAGTT TGAAGCAGTCAGT: CAGTCGGCCCAGGA
NM 033637 :NM_033637.2 GGTCTG TGTGCTG .CGGTCTACT

- £9TS80/110T OM

9650T0/T10TSN/LDd



?:NM7994725,“...,,,”

Sequence ID

Table A

iGene

:NM_000222

'NM_014059

Official :Version
; FPrimerSeq R PrimerSeq \ProbeSeq
CCGAGGTTAATCCA AAGACATGGCGE TTGETEGGAGCETAC
GCACGTA TCTCAGTTC .
CTGAAGCAGATGGT GCTGATTCCCAAGICCTCGCTTTGTTTAA |
TCATCATT o AGTCTAACG :CAGCCCAGG :
GAGGCAACTGCTTA . GGCACTCGGCT

TGGCTTAATTA :GAGCAT

TAGAATCTGCTGCC! CAAGGGCTGATTTATG CACTCAACCTTCT

AGAGGG . . .. .. TAAGGTGA
CGGTCATCACCAAC CGGGTACAGTGC {AGAACCGTACCAGAA
CAGG AGACGA ... COACTCCGG ... '

iNM 015991 :

NM_000491

:NM_012112

iNM_004054

‘NM_000491.3

‘'NM_012112.2

M 000064  ‘NM_000064.2

CCAGTGGCETCAG
AGGAC

. CCCATGGGATCTT: TCCCAGGAGGCGTG |
.CATCATG TGACACAGTA _.
{CAGGTCCCATTGCC |
GGGCG

:ACATCCCACCTGCAG:
ACCTCAGTG :

CAACCCCCAGAGATT:
{CCGATTCAG :

:NM_000587

ATGGTCTGGEETETE:
. CATCTGAGA '

‘NM_001218

M_000067

:NM_001216

AGACACCAGTGCTTC?;

: CTCCCTTGAGCACT%
GCTTTGTCC

CTGCCTTCTCATC:
- TGCACAA

NM_000722

CAAACATTAGCTGG CAGCCAGTGGGT | CCATGGCATAACACT:
GCCTGT GCCTTA . AAGGCGCAG

NM_ 004342

:0.332,9?-_?., -

CAGTAAGGTTTGAG GOGAATTAGCEET AAGCCAAGCTEAAGA.
ACAGTTCCAGAA CTACAACTGA  CGCAGGACGAG

AGAAAGCCCACATAITGTGGGATGT
GAGAAGGA CCAAGAAA

M _001230.4

'NM_032992.2

£97S80/TT0T OM

96S020/T10TSV/LDd



€8

Table A

T
3 Official Version
Gene Accession Num :Sequence_ID Symbol D FPrimerSeq R Primer Seq :Probe Seq
TGAGCCTGAGCAG :CCTTCCTGCGTG iTCAGCCTGTTCCATG!
Caspase3.1  NM 032991  INM 0329912 :CASP3 15063  ‘AGACATGA & GTCCAT ] AAGGCAGAGC ¢
T ATCCATTCGATCTC ' TCCGGTTTAAGAC i TGGCCTCACAAGGA |
CAT.1 . ..NM 001752 = :NM 0017521 = ‘CAT . 12745  ACCAAGGT CAGTTTACCA CTACCCTCTCATCC
: GTGGCTCAACATTGCAATGGCCTCCATIATTTCAGCTGATCAG !
CAVIY NM 001753 ~ INM 001753.3 ~ iGAV1 2557 1GTICC .~ & TTTAGAG i TGGGCCTICC
: : ; CTTCCCTGGGACG :CTCCTGGTCACC :CCCGTACTGTCATGC
GAv2.1 NM_198212 ~ :NM_198212.1 CAv2 6460 GAGTTG CTIGIGG . . iCTCAGAGCT
: GCTCCTGTGCACAA TGGAATCTGCCA CAACAAAGAGCTCTG
GITGG ... iGGAGGTA CTGCCTCGT ...
.GAACGCATCATCCA:CCTCTGCACGGT :CGCTTCATCTTGGCT
GAGACTG CATAGGTT :GAGGTCCTC ¢
; , CCATGTGCTGTACC:CGCCGCAGAGGT :CAGCACTGACATCAA
E_Q_erggj 'NM_004591 NM 004591.1  :CCL20 1998 AAGAGTTTG ‘GGAGTA AGCAGCCAGGA
CCL42 ....................................................................... :NM_002984 ~ NM 0029841 H , i
T AGGTTCTGAGCTCT ATGCTGACTTCCT :ACAGAGCCCTGGCA
CCL52 NM_002985  iNM_002985.2 CCL5 GGCTTT TCCTGGT AAGCCAAG :
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, M 002902 B0 T T Tt o e TeTeToh e ey e
CeNB12 NM_031966  :NM_031966.1 CCNB1 GGAGAC ACACAAT . ‘TCGGTTCATGCA !
GCATGTTCGTGGC {CGGTGTAGATGC :AAGGAGACCATCCC
'CCND1.3 NM_053056  :NM_001758.1 CCND1 88  CTCTAAGA ! ACAGCTTCTC CCTGACGGC
: : AAAGAAGATGATGA  GAGCCTCTGGAT {CAAACTCAACGTGCA!

'NM_001238 | 001238.1

CCGGGTTTAC

{AGCCTCGGA

GGTCACCAAGAAAC  TTCAATGATAATG CCCAGATAATACAGG%

ATCAGTATGAA CAAGGACTGATC TGGCCAACAATTCCT

'NM 057749  INM_057749vari CCNE2 | 1650 e ‘

; : ATGCTGTGGCTCCT: ACCCAAATTGTGA TACCAAGCAACCTAC‘

TCCTAACT i TATACAAAAAGGT IATGTCAAGAAAGCCC

NM_057749.1  iCCNE2 802 T o .

"""""""""""""""""""""""""""""""""""" j TCCAAGACCCAATG TCGTAGGCTTITCGIACTCACCACACCTGC

iNM_001295.2 CCR1 6135 GGAA {TGAGGA :AGCCTTCAC :

| NM.0012%5 . NM 0012802 . CCRL........ O T O AT S s
.CCR2 A E;N,Mmoooséts NM_000648.1 i 4109 AAACG. 'CTATGCG ACCGAAGCA .
; AGACCCTGGTGGA 'AGAGTTTCTGTGGgTCCTTCAGGACTGCA
CCR4.2  iNM_ 005508  :NM 0055084 CCR4 6502 ~ GGTAGAA ~~~ CCTGGAT :GCTTTGAAAGA

€97S80/1107 OM

9650T0/110ZS/1.Dd



Official

Accession Num

‘Sequenc_:‘e_ID

TGGAATAAGTACCTA
AGGCGCCCCC :

£97S80/110T OM

%8

{CCACCAA

:CCACGAAGAGAC

GAGCCAA

CGACAGGATATTGAC

CACCGGCTCATT

'CAAGGAACTGACGC

:TCGAGGACCT

CGTCAGGACCCA CGCGGCCGAGACAT
CATGICT ... .CATG GGCTTG .
GGAGTGGAAGGAA [ TCATGGGCGTAT [CGCACCATTCGGTC |
CTGGAAA :CTACGAAT ATTTGAGG
CCAACTAATGCCA ! GAGAGAGTGAGA iCTGTTGACTGCAGG

EGCACCACCA

TAGTCGGCACC

TTATGAACCTGCC
CTCCCACA

'NM_000616.2

GTGCTGGAGTEEG :TCCCTGCATTCAA

CAGGTCEETTATCE

........................................................ NM 000616 GACTAACGAGGCCAAGTTCCAC
GGCACCACTGCTTA:GATGCTCATGGT ACTGGAACCCAGAA

........................................................ NM 000610  iNM 000610.3  :GD44 TGAAGG ~ iGAATGAGG  :GCAGACCGCTGC
; GACGAAGACAGTC ACTGGGGTGGAA {CACCGACAGCACAG

M59040.1 CCTGGAT TGTGTCTT CAGAATCCC :

CTCATACCAGCCAT ( TTGGGTTGAAG 3 CCAAGCCCAGAG |

AJ2S1B95V6  t e 1O CCAATG ATCAGTCG & {GAGAGTTCCT

: C TGCAGAAATGACT CACGCTGCCTTGGT :

'NM 0005603 ~ :CD53 =~ 6139  :GTIAC . ...G GGATGGA - § 'GCTATTGTCT i

: . CTCCTCCACCCTG: CTCCAAGCCCAGATT:

........................................ INM_001251.1  iCDe8 84 ~ :GIGT ~~~~~~ {GGTTGT  CAGATTCGAGTCA

9650T0/110TS/LDOd



Table A

s
Version
.Gene D FPrimerSeq ‘R PrimerSeq ,u....‘...ff?{‘.?,'?ﬁi§99 ...........
GTGCAGGCTCAGG :GACCTCAGGGCG :TCAGCTTCTACAACT :
TGAAGTG ATTCATGA {GGACAGACAACGCT
CD82.3 316 ‘G
: AGGGTGAGGTGCT :GGGCACAGTATC :CCAACGGCAAGGGA :
NM 171827  NM_171827.1 CD8A 3804 TGAGTCT {CCAGGTA ‘ACAAGTACTTCT :
GTTCCTCCGGTAGC :
NM 002414 NM 0024143 :CD99  :6323 {TITICA
“TCTTGCTGGCTACG!

_N.MTQ?1_873 -

NM_001789.1

INM_021874.1

CCTCTT

\CDH13.1

NM 004360

NM_004360.2

gTGAGTGTCCCCCG :CAGCCGCTTTCA TGCCAATCCCGATGAf
IGTATCTTC GATTTTCAT AATTGGAAATTT :

NM_001257.3

GCTACTTCTCEAGT | COTCTCTGTGGA TAGTCTGAATGCTAEE.
CCTGCCT . . . AGAACCAGC :

\CDH16.1

NM_004062.2

GTCCCG . iCCTGCCT :ACAACCAGC :
CCAGGGGACTCA | CAGAGGCCAAGCTC
'GATGGA . CCAGCTAGAG :

- TGACCGATAAGGAT:GATCTCCGCCACT: ATACACCAGCCTGGA%?
CAACCC IGATTCTG ACGCAGTGT

ACAGGAGACGTGTT. CAGCAGTGAGGT

' TATTCTCCCGGTCCA
GCCTCICAA

. TTTCTTCCCTGTCCA :
:GCCTCTTGG :

%GGTACTCTGA

CCAGTCGCCTCAGT
CDK4.1 NM_000075 : AAAGCCACCT ...
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, AR B SCAGGTGGGART TOTTTAGAGGTTTES |
CDKe.1 NM_001259  :NM_001259.5 ceAaaT . AGGTCCTGG . :
' : AGCACTCACGCCCT: TCATGAAGTCGAC: CGCAAGAAATGCCG |
NM_000077.3 .. AAGC 'AGCTTCC ACATGAATGT
:ACTTGCCTGTTCAG : TCCTTCCCACCCCCA!
NM_001712.2 ... AGCACTCA .. (GTGCTGTC

"""""""""""""" TTGGTTTTGCTCGG GTCTCAGACCCTT AAMATGAGACTCTCC

NM_004364.2 ATACTTG 'GTCGGCAGC ;

- CTCCCGTCAACAGC: GGGTGAGTCTGG | ACACTGGACCAGGA :

'NM_016343.2 CITC :CCTTCA . GIGCATCCAG
GGACTTTTGTCCAGI CGGCGCTTCTCT (CTCCTCCCGTGGTC |
NM 0038793 ICFLAR 16144  :TGACAGC {CCTACA TIerIgIcrt :

£97S80/110T OM

965070/1107S1/10d
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Table A

iGene
:Official Version |
LiSymbol D . FPrimerSeq R Primer Seq ‘Probe Seq

CTGAAGGAGCTCC :CAAAACCGCTGT {TGCTGATGTGCCCTC
AAGACCT . GTTTICTIC : :
GATAAATTGGTACA {GGGTGCCAAGTA | CCAGCCCACATGTC {
AGGGATCAGCTT  {ACTGACTATTCA §CTGATCATATGC

ATGTGGAACCCCCA:CAGTCCACAGCA :AGTGCCAACAGAAAC!
.CCTACTT .GCGGTTATACC EgAAGAACTTCAGGCG

007194 INM_007194.1 ;

( “TGACATAGCATCATC
: : ; AAGCT CGGTGTT %CTTTGGTTCCCAGTT ;
GIAPT.2 ot NM 001166 :NM 0011662 BIRC2 0826 i e e :
. GGATATTTCCGTGG: CTTCTCATCAAGG TETCCATCAAATEET
CTCTTATTCA CAGAAAAATCTT .GTAAACTCCAGAGCA!

ClAP2.2 ok NM 001165 ~ iNM_0011652 ‘I BIRGS TG e e e
; 'GTGACCCTGAAGCT GGTTCAACAGCTC AGAGACTTCCCTGCA:
CLCNKB.A NM_000085  :NM_000085.1 GarecC ‘AAAGAGGTT ¢ ‘TGAGGCACA |
! GGTCTGTGGATGAA GATAGTAAAATGC : TGGAAAGAACCCAAC!
CLDNTO.T NM,,.T..S??%&, ....... NM 182848.2 ~ :CLDN10 6145 CTGCG. .. GGICGGC ‘GCGTTACCT

GGTCTGCCCTAGTC GTACCCAGCGTT (TGCACTGCTCTCCTG
ATCCIG 'GCTCTCAT . TTCCTGICG . ‘

CCCCAGGATACCTAITGCGGGACTTGG ECCCTTCAGCCTGCC ‘,
GAAAGA ;

(CLDN7.2 INM_001307  INM_001307.3

iNM_001831

NM_001831.1

INM_000245

..;NM_002467  NM 0024671

AGCTGCCATGAGE | GTGGGTACTTGG {CGTGCTCTGCATTGA,
CCTAC 'AGGCAGTC :

GTGGCCATCCAGC {CAGTGGTAGGTG TCCTGCGCCTGATGT:
JOACC ATGTICTGGGA | (CCACCQ o

CAGCCAAGAACTG AAACTGGCTGCC iTCTCCTAGCCAGAC

NM 030582 NM_030582.3

GTATAGGAGCT iAGCAﬁG {GTGTTTCTTGTCCTT
.............................................................................. XL N T < N

ACAAAGGCCTCCCA GAGTCCCAGGAA CTCCTTTGACACCAG
.............................................. 6147 . GGAT :GACCTGCT {GGATGCCAT

CAACCCTGGTGATG CGCAGTGGTAGA |ACTATGCCAGCCGG
:GAGCCAGT {AACGACAAGT

€9TS80/ITOT OM

96S0C0/TTOTS/LDd



Table A

.F Primer Seq R Primer Seq %Probe Seq

GGTCGAGGAACCE {GCCTGGAGGTEC ICCAGGAAATCCTGTA
AAGGT AACTCTG

,GGTGACAAAGGAC ACCAGGCTCTCC : TTGTCACCAGGGT
.CTCGG CTTGCT {CCCCATTGTC

TCTGCAGAGTTGGA:GCCGAGGCTTTT
AGCACTCTA {CTACCAGAA

CGTGAGTACACAGA: CCAGGATGCCAA %TCTTCAGGGCCTCTC
TGCCTCC GATGCT ‘TCCTTTCGA

GGCACATACGGATT:CAGCGGCAAAAG {CGGAGCGTTACATC |
,,,,,,,,,,,,,,,,,,,, AAACCCACCT i

.CTTGCT CTTGTCTA
'GATGGTGCCTCCA \GAGTGAAAGTCA " CATGACTCAGGGAC
GCAAC GGATTCAGCC _ :ACACTCCCCA

GGGTCTGTGCCCE ' TGACCGTGCCAG [CCTGGCTGCCCAAG
............. ATGAC  CATTTACA __ AAGTGTTCOCT |
' GACGTGAACCAGA™ CTGTCAGAGGAGCE ™
GGGTGT .CATCTCCCAT
- TCAGATGGAGACET ™
CGTGCCAAATTACA

NM | 000757 |NM_000757.3

GAGCACAACCAAAC CCTGCAGAGATG :AGCCACTCCCCACG
CTACGA GGTATGAA CTGTTGT '

GAACCTGAAGGACT;CTCATCTGGCCG {ATCCCCTTTGACTGC!
TTCTGCTTGT GTCTCACT TGGGAGCCAG :

NM 005211  INM_005211.1

'NM_000758 2

TACGACAGCCCAGCA CTAGAGGCTGGT :CGCAGATCCGATTTC:
TICCTC :GCCACTGT TCTGGGATC '

CCCAGGCCTCTGT GGAGGACAGGAG ! TGCATTTCTGAGTTT%
GTICCTT :CTTTTTCTCA §CATTCTCCTGCCTG :

NM_006140 _INM 0061403

NM_000759 NM_000759.1

GAGTTCAAGTGCCC AGTTGTAATGGCA AACATCATGTTCTTC ¢
. TGACG GGCACAG “TTCATGACCTCGC

‘NM_001901 NM_001901.1 ; ;
; GGCCGAGATCTAC GCAGGAAGTCCG §CCCCGTGGAGGGAG§

NM 001908.1

GTACATGATCCCCT
GTGAGAAGGT

GGGAGGCTTATCTC: CCATTGCAGCCTT “TTGAGGCCCAGAGC
ACTGAGTGA CATTGC {AGTCTACCAGATTCT |

£97880/1107 OM

96S620/110TS/L0d



88

F Primer Seq R Primer Seq 5§Probe Seq :
zTGTCTCACTGAGCG§»ACCATFGCAGCC :CTTGAGGACGCGAA
AGCAGAA iCTGATTG CAGTCCACCA

TGACAACGGCTTTC TCCATGGCTTTGT iTGATAACAAGGGCAT!
CAGTAGCAT AGGGATAGG CGACTCAGACGCT

:Accession Num :

:NM_001333

GAGGCCGTTACTGT:GAATCTCAGCGTC TGCCCCATCCTATCA!
GGCA AGGGC CATCCTTCA

ATGCCCTGGTAATG:GCGACCACAAGC {CAGCCACAAAGCCA
iTCTGCAT CTTATCAAG ‘GCGTCATTGT

:AATCCCATATCCC iTATGTGCTGCAGAAC:
{AGATGGA ‘TCCACGCTG

:GGAGTGTTCCTA _TAGAACCCAGCCCAT;
GGACCTGG {AAGAGGCCC

; g‘TTCCCAGTTGTGAC :GCTAAATGCAACCIACTGAGGGCCAGCC
{CX3CR1 4507 ATGAGG

iGTCTCAGT ;TCAGATCCT

CXCL10 _, \CTTGGAAGC

TCTTCGAAAGCCAT
CXCL12 COAIGC ... ACCTTGG GTTGCOAGA
| TGCGCCCTTTCETE CAATGCGGCATAT TACCCTTAAGAACGE
............................................ CxCL14 3247  TGTA _ ____ IACTGGG .CCCCTCCAC

ACCAGACCATTGTC GTTACCAGAGGC {TGCTGGCTCTTTCCT!
TCAGAGC I TAGCCAACA {GGCTACTCC :
: :CTGAAACTGGAACAC!

‘ :AACCACCCACAAG
{CAGAGCCTGACGG ;GCAGAGTGCAGA {CTGGTGAACCTACC |
SATGTGT (GAAAGAGG . :CCTGGCTGAC :
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, TErroremerssTe
{CACAAGGCA

CYPIALZ i NM_017460

{TGCTCATTCTTGAG : GTGGCTGCATTA CAGCACCCTTGGCA
GAGCAT ‘GTGTCCAT GTTTCGAAAT ;

CYR61.1 'NM_001554

DAGH 1 'NM_004393

£97S80/TT0T OM

96S020/T10ZS/LDd
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Table A

Gene |
;Official iVersion

%Accession Num :ESequence_lD F Primer Seq R Primer Seq EProbe Seq

CGCTGACATCATGA:TCTCTTTCAGCAA TCATATCCAAACTCG
: CCTCCAGCCG

:NM_004938.1

.CATGCCTATGCTGAA!
AAGTTTA .CCACTCCCA ..
AAATGTCGTCCTCG  TGAATGCCATCTT :ATCACTGGAACTCCT
ACTGCT CTTCCA CGATCGAAC ..

5 } GAAGGCCACTATCA GCCTCTCTGTTGA:CTGCTTGCACAAGTT
DONT e ‘NM 001920 ‘NM 0019203 _ :DCN 6151 ... .TCCTCCT AAGGATC TCCTGGGOT

%DCC,g 5‘NM_00521 5__iINM_005215.1

A. _‘ ‘ CCATAGCGTCTACT AGCTCTAGGGCC ' TCAGCATGTCCAGG
DOXRLLne NM 016286 NM | : GCTCCA 'ATCACCT .GCACCC

_' | CAGAGCCCAGAGA I COACGTAATGEAG COTCTCETTCEGAAT
DDCY INM_000790 _ 'NM_000790.3  iDDC 5411 CCATGA .CATCTCG TCACTTGCG ‘

GATGGCCTCAGGT | TGCTGACGCAATTICTCACAGGCCTTGG
'NM_005218.3 i DEFB1 4124 GGTAACT \GTAATGAT 'CCACAGATCT

CTTGTGGAGATCAC CCCGCCTGGATC CTATGCCCGGGACT |
DET? 2643 CCAATCAG TCAAACT CGGGCCT

GGGAGAACGGGAT :GCATCAGCCAGT (CTCATTGGGCACCA
iDHPS . 1722 CAATAGGAT CCTCAAACT GCAGGTTTCG

CACAATGGCGGCT [ACACAAACACTGT AAGTTACGCTGCGC
CTGAAG :CTGTACCTGAAGA: GACAGCCAA

NM 019887 -NM_019887.1 :DIABLO 348

{CAAGCAGTCAAGGA AGTTTTGCTCGCCITTCTTCTGTCTCCCG !
NM_005219.2 i DIAPH1 12705 GAAGCCA :TCATCTT CCGCTTC

| TCCAATTCCAGCAT | GGCAGTGAAGGC ;AGAAAAGCTGTTTGT!
'NM_1774381  DICER1 11898  iCACTGT | GATAAAGT 'CTCCCCAGCA

R T A ............................................ = CAGCTACACTGTCG ATGAGGCTGGAG TGCTGAGC CCCA £
NM_015393  NM 015393.2  PARM? 3874 iCAGTCC CTTGAGG .CACTCATCTC

v GATTCAGACGAGG :CACCTCTTGCTGT: AAAGTCCATTTGCCA |
NM 006094  :NM_006094.3 DLCA 3018 ATGAGCC CCCTTTG 'CTGATGGCA

CACGGAGGTATAA. | AGAAGGAAGGTC :CTACCTGGACATCCC:
. GGCAGGAG CAGCCG TGCTCAGCC
GGACTCCAGATGC :TAAGCCCAGGCG gCACATGCAAGGACC ‘
CAGGA TCCTICT {AGCATCTCCT

:NM_019074.2

AAAGAATGGCACCA AGTCGGGTGTTG {CACCATGTCATGGGT:
TGCAG AGGGGT :CCACCTTTG

€97S80/1107 OM

96S0Z0/T10TS/LDd



FPrimerSeq RPrimerSeq  ProbeSeq

' TGCACAGAGGGTG {TCTTCATCTGATT ({CAATGCTTCCAACAA |
%TGGGTTAC gTACAAGCTGTACA TTTGTTTGCTTGCC

“ICTCTGAG ;CCATGAGGCCCA AGACTTGGTG
TTCGATGACT ACTTCCT TTTGACTCC

AGACATCAGCTCCT GACAAACACCCTT :CGAGGCCATTGACTT
GGTTCA | CCTCCAG ATAGACTCCA
CGTCCTAATCAACG iCCCGCAAAGAAAAICGCTCGGAGCCTGC |
TGCCTA AGTAACAG CTCTTC

ACTCCCTCTACCCT iCAGGCCTCAGTT :CAGAAGAACAGCTCA
TGAGCA GCTTCAGT GGGACCCCT

CGCTCCTGTTTTTC :ACCGAAACTGGG (CAGTGGGTTTTGATT!
TCATCTIGT TGATGG {CCCACCATG

GCTCCTGCTCCTGT: TTTTGAAGCATCA :ATTTCCACTTATGCC |
GCTG GCTTGAGTT ,ACCTGGGCC

ACGAGTCCATTGCCIGCTTGCTGACTGT.CGAAGTGGAAAGCA
TTCTTT GTTCCAT " TCTTGCCACA

TGCCACCTGGACAT: TGGACCTAGGGC iCACTCCCGAGCACG |
CATTTIG . .TTCCAAGTC TTGTTCCGT \
CGACAAGGAGTGC :CAGGCCGTAAGG (CCACTTGGACATCAT!

ICTGGGTGAACACTC

GTCTACTTCT AGCTGTCT

TTTCCTCAAATTTG
CCTCAAG

‘TTACACATCCAAC
AGTGCC

CTTTGCCTCAGGG
ATCCTTTT ]

CCACAGCATGG ' TGCTACCTGCCCCTT
‘GTGAGAG ‘TGTCATGTG

{CCGTTGTAACGTT CAAAGGTGACCACC |
GACTGGA ... /ATACCGGGTT

{GGATAGATCACCA:CCCTCAACCCCAAGT:
AGCCCTTC - TCCTGAGTG

iNM_000115

:NM_001402 -NM_001402.5

NM 004429 INM 0044293

TGACATTATCATC
_INM 004093 NM_004093.2  EFNB2 2597  CGCTAAGGA

CTTTGCCTTGCTCT | AAATACCTGACAC AGAGTTTAACAGCCC:

: GTGACAGT ;CCTTATGACAAAT . TGCTCTGGCTGACTT!
:NM_001963  :NM_001963.2 EGF 158 : ifT ‘

INM 005228  |NM 0052281 EGFR 19

€9T580/TT0T OM
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‘Sequence_ID '

iNM_001964.2

TGGGTGACTTCC | CGTTCGCTTCACCAA
ACCTTCA  GGAGATCAA

NM_012199.2  EIF2C1 16454

; GGCGGTGAAGAGT TTGGTAGTGCTCCITGAGATGGACATTTA

M 0040952  EIFAEBP1 14275 ICACAGT . ACACGAT AAGCACCAGCC
AGGTCTTGTGCAAG AACCCCAAAGATC CTCGCTCTTCTGTTC

NM_022159  INM 0221593 AGGAGG CAGGTG CTTCTCGGC

CACCGGCAAAATA; AATGCAAGCACTTCA
ATACTGGA _IGCAACCAGC

GCTAGTACTTTGAT {GAACAGCTGGAG {CCAGAGAGCCTCCC |
GCTCCCTTGAT .. GCCAAGTC TOCAGCOA o :

TCCTTGGCTTACCT /AACCCCAATGAGT CTGTCTCTGCTCGCC:
.CTCCTTTCT

iNM_016242 NM_016242.2

CACCTACACGGAGAICCTGGCATCTGTT: TCAAGAGCATAGTG
............. ' GCCACCGATC

CTCCTGCGCACTAA TCCCTGGATAATT ( TAACTTCCTCTGGCA
TGGTTGGCC :

AAGCCTTGGAGGG ATGCTGATGTTTTC ETGTCGCCATCTTGG
TTICATTG :TGACAGAAAGAT GTCACCACG ;

CTCTCCTTCCCTCTG!
‘GCTCTGTGC

A : TGCGCCCGATGAGA |
NM 004431  NM 004431.2  EPHA2 12297  GATTGAC TCACCG :

NM_ 006209 'NM_006209.3

NM_001430.3

| 012307.2

NM_004441.3

TGAACGGGGTATC
CTCCTTA STGTCGAATGT

i{CTCTCTGGACAGTTC

NM 004444

NM_000799 GAGATCT ... GTGAGAT \CTCTGGCCC .
CGGTTATGTCATGC GAACTGAGACCC [CCTCAAAGGTACTCC:
EB31 NM_001982 CAGATACAC 'ACTGAAGAAAGG (CTCCTCCCGG

£9TSRO/TT0T OM

965020/1107S1/10d



Table A

_ iFPrmerSeq RPrimerSeq  ProbeSeq !

' TGGCTCTTAATCAG | CAAGGCATATCGA TGTCCCACGAATAAT |
TTTCGTTACCT ~ {TCCTCATAAAGT GCGTAAATTCTCCAG,

Accession Num Sequence 1D

NM_005235 0052351

~ GTCCAGGTGOATE  CGOCEAGBATAG :CAGCAGGCCCTCAA |
TOAMAGA ACATGTTA . [GGAGCTG . . . .

CTGCTGGAGTACG %GGGCGCACACTA {CTGGTGCTGGAACT !
AGCGAC :CTAGCC GCTGGACACT :

NM 001983

ATAACAAAGTGTAG CACACCTGCAGTATTGTITGCATGGACA
. CTCTGACATGAATG :GTTTTGACTCA  {GTGCATCTATCTGGT.

CETECGECAGET AGCCATATGECTTCT
CTTTAGT CATCTGGGC

'ACGGATCACAGTG "{CTCATCCGTCGG CGCTGGCTCACCCL |
CAGGAAG ... GTCATAGT TACCTG e :

AGTTCTTGACCCCT :AAACGGCTCAAA CTCCAGCCCGTCTT!
GGTCCT :

'CTGGCCCTCATGTC |
.............................................. : CCTTCACG ::
CCAGCACCATTGTT {AGTCTCTTGGGC {CCCCAGACCAAGTG |
ATCGAGTT _TGAATACATGCT

%GCTGCATGTCTGGA
AGGTAACTG :
GTGAAGGATGTGAA?
GCAGACGTA

GGAGACAAAGTGG éCTCTTCTCCCAG‘C%TCTCAGCACATTCA
TCATCAGG ‘TGGAAACT .GAAGCACGGAGA

_GCACTTTGGGATFC GCATGTAAGAAGA ACAACATTCTCGGTG%
TTTCCATTAT :CCCTCACTGAA ;CCTGTAACAAAGAA

£97S80/1107 OM

965020/110TS1/10d



Table A
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: Official Version |
Accession Num iSequence ID ~ :Symbol 4D ¢ FPrimerSeq ‘R PrimerSeq ProbeSeq
o CCCCAGTTTCAACG GTTCCAGGAATGA TCATTGCTCCCTAAA |
NM033632NM ...... 033632.1 FBXW7 & 2644 i AGACTT o iAAGGACA 'GAGTTGGCACTC ¢
TGCCATCCTGTTTC :TGCCTTTCGCAC ATTGTCCTCACCCTCC i
NM 004106  :NM _004106.1  : FCER1G 14073 ~ TGTATGGA . TGGATCT ‘TCTACTGTCGACTG
GTCTCCAGTGGAA "AGGAATGCAGCT 'CCCATGATCTTCAAG
NM_000568  iNM_000569.4 FCGRBA 13080 GGGAAAA ACTCACTGG ‘CAGGGAAGC
, GGATGATTACCTTG {TGCATTTGTTGTC iCAGTGTGACCGGCA
.................................................................. 'NM_002004.1 ~ :FDPS 516 ACCICTTTGG ~  CTGGATGTIC = :AAATTGGCAG
GTGGAGAAGGGTA iCTCATGGCAACCA:CGCTGAGAGACTCT
iNM 004111 ‘NM 0041114 ~ GFEN1 3938 . CGCCAG . ... GICCC oo GTTCTCCCTGG
: GACACCGACGGGC iCAGCCTTTCCAG :ACGGCTCACAGACA
................ NM_000800.2  FGF1 4561 TTTTA ... ;GAAGCAAAG CCAAATGAGG
AGATGCAGGAGAG GTTTTGCAGCCTT (CCTGCAGACTGCTTT
NM_002006.2  :FGF2 681 .. AGGAAGC ACCCAAT ‘TTGCCCAAT
' ‘CACAGCTGCCATAC AAGTAAGACTGCA:AGGCCACCAGCCAG
_______ | 002010.1  :FGF9 6177 CGAC CCCTCGC
' , CACGGGACATTCAC:GGGTGCCATCCA ATAAAAAGACAACCA
......................... M_023109.1 1353 CACATC *~  CTTCACA ACGGCCGACTGC
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, S e L s TCCCAGAGACCAAC |
NM_000141 NM_000141.2 FGFR2 2632  CATGCA .. GATCCAAGTCTTGIGTTCAAGCAGTTG |
: ' ATGGTTGCAGCCCA CAAAATGTCCATT :ACAGTGACAGCAACA
‘FH.1 ‘NM_000143  :NM_000143.2 FH 4938 IAGTC ;ggyggg_ ________________________ ‘TGGTTCCCC

M_0020

:CTCTCTGGGTCG
TCTGAAACAA

.CCTTGTAGCTGG

- TCGGCCACTTCATCA

§TCCTATCTGCCACAC

NM_001449  NM 0014493  :FHLI 4005 GGAATA AGGGACC .. ATCCAGCGT
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, MM OOTHDD o B R T TTOT OO RGBT T AT GG TRGCACHE
NM 004469 :NM 004469.2  (FIGF 3160 .. GTAGCTGT . . AGTTGCT {CACCTCCTTA . ...
. ACACCGGTCACAAC: CTGGGATGACCC {CCTGACACTGACTG
NM 015687 NM 0156872  GFILIPT .. 4510 .
"""""""""""""""""""""" CTGCCCTGACTGAA TACGAGGAGAAA | TCACTCAGCTTTGCT
NM_000801  NM 0008012  FKBP1A 16330  (TGTGTT ... .. .} GGGGAAGA . TCCOACACC
"""""""""""""""""""""""""""""""""""" CTCCTTCACACAGA AGGCAAACTGGG :CACACTCACCCTAAC
NM 024730 ‘NM 0247302  RERGL 3870  ACCTTTCA ATCGCT . (CTACTGGCGG
: ; GGCTCCTGAATCTA TCCCACAGCAATA:CTACAGCACCAAGA |
........ NM_002019  INM 002019.3  :FLT1 16062  ITCTTTG . . :CTCCGTA \GCGACGTGTG

£97580/110T OM
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AGCCCGETGACEAT
GACCTG ‘AGCAGACA [GGAAGATCT ;

GGAAGTGACAGAC iACACGGTAGCCG
GTGAAGGT

( AAGCCAGGCCCEGA”
GGACAAGTT :
' TCCCAGCATCATCCA|
'GGCCCAG :

CGAGCCCTTTGAT
ACTTCOT . . iGTCAGA
. AGCGCTAGAGACT ATGATCCGGGAG
GTGOACC .. GCATAGT

TTGGTACCTGTGG
GTTAGCA

'CCTGACGGAGTCCE
TGGATTTCAC '

TCAGCAGCAAGGG \GGTGGTTTTCTTG CGCCCGCAGGCCT
CATCAT . ?AGCGTGTACT ATGGT

AACTTCAGCCCCAGC
CACACT ... . .GGTACAGA ITCCCAAGTC

. ; 5 : AACATGTCATGGTC GGGGTCGTGTTT :CCTGCAAAAGTTTCC:
GASZ1 e — GAS2 CGTaTG CAACAAAT {CAGCCTCCT

CAAAGGAGCTCAC
GTGGTGTCT

%G-Cateninj

:GADD45B.1

AGTCAGAATGG ETGTTCCAACCACTGA
{CTTATTCACAGAT {ATCTGGACC !
c |

:GATCTCGGCTTGGA GTAGCTGCCTGG (AAAGTTCGCTG CAC.C%.
CGAAC GTGCTCT CATCCTGTC :‘
GCTGTCAATAGCAC:GGTCACCTCGTC %CCCCCGTCAGATTC
CGGAA ACCAATG AGACATAGC |
GCATGGGAACCAT TGAGGAGTTTGC ATGGACCAACTTC?»
CAACCA CTTGATTCG iACTATGTGACAGAGCi

CTGTTGCAGGAAG GTCAGTGGGTCT §CATCTCCTGGCCCA
GCATTGA : ' CTAATAAAGAGAT :GCATGTT

£97$80/1107 OM

96S0TO/1T0TSN/1Dd



Table A
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: :Official Version
Gene Accession Num :Sequence_ID Symbol ¢ D _jFPrimerSeq :R Primer Seq :Probe Seq
, TGTAGAATCAAACT :CACAGAATCCAGC: TGCAGTTGACATGG
CTTCATCATCAACT {TGTGCAACT ?CCTGTTCAGTCC
.:NM_002061  :NM 002061.1  :GGLM _  + 704 L AG o
TCCGAGTTAAGAAG GTCGEAAAACAT TTTCATTCTCAGACC ‘
NM_005264 ~ iNM 005264.3 GFRA1 ¢ 6179 AAGCC GAGTGGG GTGCTGGCC .
; GTTCACTGGGGGT :AAATACCAACATG :ATCCCCTCCCTCTCC
NM_000165 NM_000165.2 GJA1 2600 GTATGG CACCTCTCTT 'ACCCATGTA
NM 201648 :NM 2016482 :
GTTCGCTACGAGG ITGCGTACCCACTTICCTCTTGCCCACTTA
NM 015895 . NM 015895.3 GMNN . ‘CTGGGTGGA
GAACGTGCCTGACT ACTCCTTCATCCT {CCTCCCGAATTCTAT |
NM.QQQ?IB NM_000516.3 GNAS 2665 TTGACTT :CCCACAG {GAGCATGCC
" TGATGCGCCTGGA :CGAGGTTGTGAA :AGCAGGCAACTCCG
NM_004484 NM_0044842 :GPC3 1659 AACAGT AGGTGCTTATC  AAGGACAACG
GCTTATGACCGACC AAAGTTCCAGGCAICTCATCACCTGGTCT!
NM_000581  NM 0005812  : GPX1  ....:2985  GGAA . IACATGGT iCCGGTGTGT
CACACAGATCTCCT iGGTCCAGCAGTG {CATGCTGCATCCTAA
'NM_002083  {NM_002083.1 GPX2 890  ACTCCATCCA ¢ TCTGCTGAA GGCTCCTCAGG
: GCTCTAGGTCCAAT i TGGAGGCAGTGG {ACTGATACCTCAACC
NM_002084 NM_002084.3 GPX3 6271 TGTICTGC GAGATG ‘TTGGGGCCA
TCCCACTGAAGCCC:AGTGCCCAGGCG iCCTCCAAGCGAGTC
:NM_004490  iNM 004490.1  :GRB14 * 2784  ITICGAG .k TAAACATG ... CTTGTTCAACCG
: CCATCTGCATCCAT :GGCCACCAGGGT iCTCCCCACCCTTGA
\NM_005310 NM_005310.1 GRB7 20 CITGTT oo AATTATCTG "GAAGTGCCT
,,,,,,,,,,,,,,,,,,,,,,,,,,,,, MOS0 BB B ARG ATGETOA TOAGGARGAGEG | OTTCOTOOTEEETTG
NM_001511  :NM_001511.1 GXCL1 86 .. ACAGTGAGA ¢ :ACCAGTGA TGGTCAGTTGGAT
: AAGCTATGAGGAAA GGCCCAGCTTGA {TCAGCCACTGGCTTC
, AGAAGTACACGAT :ATTTTTCA ‘TGTCATAATCAGGAG
‘GSTM1.1  NM 000561 i NM 0005611 - TGSTMI 727 e esoesmsososeoroeseoostrnsmeses st
""""""""""""""""""""""""""""""""""" : ) CAATGCCATCTTGC  GTCCACTCGAATCICTCGCAAGCACAACA:
GSTM3.2 NM_000849 'NM_000849.3 GSTM3 73 GCTACAT . TTTICTICTTICA ‘TGTGTGGTGAGA
; : : GAGACCCTGCTGT (GGTTGTAGTCAG ' TCCCACAATGAAGGT
GSTP.3 o NMHQQOBSZ ~.iNM_000852.2 GSTP1 CCCAGAA CGAAGGAGATG  :CTTGCCTCCCT
; CACCATCCCCACCC:GGCCTCAGTGTG :CACAGCCGCCTGAA |
GSTT1.3 .. 'NM_000853 ~ iNM 000853.1 ~ :GSTT1 818 TGTCT ICATCATTCT  AGCCACAAT ‘

€97S80/1107 OM

96S0T0/TT0TS/LOd
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‘Accession Num :Sequence ID  :Symbol >N ‘FPrimerSeq  RPrimerSeq  ProbeSeq

GAAAGAGTTTCCCT {TGCTTTTTCCGTC :AGCCACACGCGAAG

:NM_006144 ATCCATGC

NM_006144.2

NM_ 005327 éNMTQO‘\?S?v??W._

; CCACCCAAGGTCAC GAACAGTGGTGC TCACAACTGTTCCAA
‘NM_012206  :NM_012206.2 :HAVGR1 16284 GACTAC §TCGTTCG ) ‘CCGTCACGA

CAAGTAGCACAGCG GCTTGCTGTACTC.TTCTTGCGCTCCATC
ATGACTACATTAA CGACATGTT
GGCTGCTGGAGG [CTTCCTGCGGEC [CCAGAGGCEGTTTC
TCATCTC .ACAGTCT ‘TTGGCCG

CGGTGTGAGAAGT {CCTCTCGCAAGT CCAGACCATAGCACA
GCAGCAA iGCTCCAT :CTCGGGCAC

CTCAGGTCTGCCC TTATTGGTGCTCC! CTGAGCAGCTCTCA
CTACAAT

CCGAAATCCAGATG!
ATGATG

CAGGACACAAGTG :
GCAGATT

TCATGGACCCTGG :
GCTACACG

CTCACGTTCTCAT
.CCAAGTGG :

TGAACATAAAGTCT | TGAGGTTGGTTAC TTGCACTGCACAGG
;GCAACATGGA TGTTGGTATCATA CCACATTCAC

CTTGTGAGGGACT TGCAGAAAGAGAT: TCTTCACGCCTCCCC%;
.GAGATGC GCCAGAG { TTTGTGA

TCCATGATGGTTCT vTGAGCAGCACCA CCCCGGACAGTGGC
GCAGGTT ‘TCAGTAACG  ITCTGACG :
GGTCTGCTCGGTG {CTCCTGATCATTC  TATCCAGGCCAGATC!
ACAGATT ECGAAACC :AAAGTCCGG

CATCTTTCCTCCTG :GCTGGTCTCAGA TGTGACTGACTGCC
4071 TGGTCA AACACCTTC {CATTGCTCAG

HLADQA1 2 NM_002122 E%NM_OOZT 223

TGGCCTGTCCATTG: GCTTGTCATCTGCITTCCACATCTCTCCC ;

HMGB1.1 'NM_002128  {NM_002128.3

£97580/110T OM
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Symbol ¢ D FPrimerSeq | RPrimerSeq | ProbeSeq . .
AGCAGGAGCGACC :GTTTGCCAAGTTAICTCCATATCCAAACA
AACTGA AATTTGGTACATA iAAGCATGTGTGCG
.................... NM_004499 HNBNPAB (6081 :
i CAGGCAGATGGAC (GTCGCTCTTGG ,TCTTCCAAGGACAGT
‘NM_002149 HPCAL1 6182 ACCAA | o ACGCTCT . TTGCCGTCA
" {AGCTGAAGACGGC iCGTCGTAGTCCA {AGCTCCTCCAGGGC
‘NM_002150 HPD 6183 GAAGAT ...k CCAGGATT . ATCAATGTTC :
v CCAACCTGCCTCAA I GGAACTGCCCAT iCTGCAGGCCTACGG |
NM_000196 GAGG o ‘GCAAGT CAAGGACTAGC
v ; GCATTGTGACCAGC GAAGTGCCTGGG ATCCGCTCCATATTG
NM_007355 it (HSP90OAB1 15456 ACCTAC . 4 CTTTCAT :GCTGTCCAG
CTGCTGCGACAGT (CAGGTTCGCTCT §AGAGTGACTCCCGTT
NM_005345 ~ :NM _005345.4 ~ HSPAIA 12412 GCACTA .. GGOAAG 'GTCCCAAGG

:CCTCCCTCTGGTG
IGTG CTT

:GCTACATCTACAC iCTCAGGGCCCACCA :
TTGGTTGGCTTAA TTGAAGAGGTTG :

TCGAATTGTTTEEE!

TGAGGAGTCCGAGG |
ACAGCTCTGA "

:GCGTGGTGCTGA

.CGGTAT

CTTCTGAGACCTC:CCGGCGCCCAACGT
CSTGGCTTCGT i

GCCCACAGCCAG

NM_000873 : GAAGGAC . CAAMGTG

; . GCCTTCAATCTCAG GAGAGCCATTGC :CAGAGGATCCGACT |

NM_ 002162 ICAM3 7219 CAACG AGTACAC ... \GTTGCCAGTG .

‘, : ' AGAACCGCAAGGT ;TCCAACTGAAGGT: TGGAGATTCTCCAGC:
,,,,,, INM_002165  INM ( .i1D1 354 iGAGCAA ...CCCTGATG  ACGTCATCGAC |

£97S80/110T OM

96S0Z0/T10TSN/LDd



Sequence_ID

'NM_002166.1

R Primer Seq

EProbe Seq

AACGACTGCTACTC
CAAGCTCAA

CTTCACCAAATCCC

GGATTTCCATCTT :TGCCCAGCATCCCC
:CAGAACAA

GCTCAGCTT

CTCTGGCTCTTCAITCACAGTCCTTCGCT

CTAAGGA

AGATTTCA

‘GCATGGTAGCCGA ;

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, TICCTG ... JGGCCACA - CCTGAGCAG .
CTCTCCGGATTGAC: TAGAACCTCGCAA:CAGACCCAATGGAG

........................................................ N.M‘..QQ§§§2....,....‘.,,NM 005532.2 CAAGTT ... TGACAGG .CCCAGGAT
TCCGGAGCTGTGAT, :

86

CCGTGCTTCCGOA ™

'GTGGACAGCACCA

CCTTCATACCCGA

CTTCCGGCCAGCAC ,

'CTCTCCTGGGCA
CCTGCTT

AGGTGCGC

TGAACA .. CTTGAGG TGCCTC
ACATCCCAACGCAT  CCACGCCCTTGTT, ACACCACAGAAG
GCTC o JTCAGA TGTGAGCTCC ..
TGGACAAGTACGG 'CGAAGGTGTGGE 'CCCGTCAACGTACTC
GATGAAGCT. ACTGAMAGT _  CATGCCTGG ...
TGAACCGCAGAGA {GTCTTGGACACC {ATCCAGGCACCTCTA
CCAACAG 'CGCAGAAT

CTCTGGTCCTCATES !

. ATCAGGAAGGCT
- GCCAAGAG
GGCGCTGTCATCG { TGGAGCTTATTAA CTGCTCCACGGCCT |
ATTTICTT AGGCATTCTTCA TGCTCTTG . ... :
TGGAAGGTTCCACA TCTTGACCTTGCA CCTGTGATGAAGAGT
AGTCAC ... GCTITGT __ _ ACCCGTATGGG .
GGCTGGGTACCAA | TGAGAGCCAGTA :CAGCTATGCTGGTA
TGCTG . JGTCAGTGGIT  GGCTOCTACC
AGCTGAGGAAGAT {GGAAAGAAGGTG [ TGCCCACAGAGCTTC:
(GCTGGTT ... CTCAGGIC ~ CAGGAGAAT
3 CCTGAACCTTCCAA:ACCAGGCAAGTC {CCAGATTGGAAGCAT!
........................................................ ‘NM 000600 .NM 000600.1 W6 . 324  GAGATGG .. ... TCCTCATT _ __  COATCTTITICA
: GGCCTAATGTTCCA: AAAATTGTGCCTT | CATATTGCCCAGTGG
JLesT3 . .NM 002184  iNM 002184.2 {GATCCT :GEAGGAG TCACCTCACA ‘

£97580/1107 OM
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F Primer Seq R Primer Seq Probe Seq

AGCCATCACTCTCA :ACTGCAGAGTCA SCAGGTCCTATCGTG
GTGCAG GGGTCTCC GCCCCTGA :

GTGGACTCGTCCAAIGGCTTCCAGATC (CTCATTGTACTCTAG !
GATCAA GAAGTCAT CACGTGCCGC

CGCCTTGCACGTCT:ATCTCCATGACCT :ACATATGCCATGGTG!
NM_002164.3 14DOt 6124 AGTTC TTGCCC ATGGATCCC

GTGCCCBAGECAT ICAGTAGTGGTTE TACGTCCEBGTCETC
M_002192.1 INHBA 2635  ATAGCA ATGACTGTTGA ACTGTCCTTCC

. AGCCTCCAGGATAC: TCTCCGACTGACA AGCTAAGCTGCCATT!
CAGCAA GGCATTIG TGICACCG .. |

CAGTCTCCGAGAG :GTGATGGCAGGT A GTTCCTCAATGAGG;
CGGATT GAAGCC CCTCGGTGA

f NM_002193.1

_NM_00107981 741

AGAGACACCAGCAA ATCATTGCACGGC CCGTGGCATGGTCT
NM_006633.2 il 5 CTGCG TCACC ACCTCCTGTT

GTGTCAGACTGAAG. GTTGCTGTCCCAAAAAGCCTCTAGTCCC
CCCCAT

‘TGCGGAACG

" ICCATGATCCTCACT :GAAGCTTTGTAG :CACTCCAGACCTCG
CTGCTG CGGTGAT iICTTAGCATGG

E:CAACG‘CTTCAGTGA . GTCTGGCCGGGA . CGATCCTGCATCTGT:
:TCAATCC TTCTTT :AAATCGCGC :

:AGGCCAGCCCTAC :GTCTTCTCCACAG: TCTGAGCCTTGTCCT
ATTATCA TCCAGCA 'CTATCCGGC :

ITGAST . NM 002205 NM 0022051 ITGAS 2668  ATTATCA ___  TOCAGCA __ CIATGOGGC . .. -

CAGTGACAAACAGC GTTTAGCCTCATG TCGCCATCTTTTGTG!
CCTTCC :GGCGTC GGATTCCTT

T GATATGATIGGTCE AGAACTTCEATTC | CAGCCAGGACCTGE
CTGCTTTG CCCACCAT CCATCCG :

ITGA7.1

ACTCGGACTGCACA TGCCATCACCATT : CCGACAGCCACAGA
(AGCTATT - GAAATCT ATAACCCAAA
iTCAGAATTGGATTT {CCTGAGCTTAGCT; TGCTAATGTAAGGCA
:GGCTCA GGTGTTG TCACAGTCTTTTCCA

""""""""""""""""""""""""""""""""""" ACCGGGGAGCCCT {CCTTAAGCTCTTT |AAATACCTGCAACCG
: ACATGA CACTGACTCAATC \ TTACTGCCGTGAC
TGB3.1 iNM 000212 iNM 0002122  :ITGB3 6056 i N

, . CAAGGTGCCCTCA | GCGCACACCTTC  CACCAACCTGTACCC,
ITGB4.2 NM_000213  :NM 0002132 ITGB4 12793 GTGGA  ATCTCAT 'GTATTGCGA :

£97S80/110T OM

9650T0/T10TS/LOd
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RPrimerSeq  iProbeSeq ... .
GGTGAACATCATG TGCTATGTTTCTACA
GCAG . ACGCAGT ~  AAACCGCOAAGG
‘GCATAGCTGTGA ACTCGATTTCCCAGC!
GATGCGG .CAACCACAG
F ; : : {GTCAAAATGGGGA {CAGGACCACCAC i{IGTATCTTGTTGAGC
Keras 10 NM_033360  :NM 0333602  :KRAS 3090 GGGAGTA 1 AGAGTGAG TATCCAAACTGCCG
; {GGACGTTCTACCTGAGGCTCTGGAAA i TCACTCCGCAGGTC
NM_002243.3 ... 1629¢ CCTTGA CACTGGTC AGGTGTCTTC

GAGGACGAAGGCC {AAAAATGCCTCCA iCAGGCATGCAGTGT
TCTACAC CTTTTGC TCTTIGGCTGT

CGGACTTTGGGTG i TTACAACTCTTCC .CCACTTGTCGAACCA;
CGACTT :ACTGGGACGAT {CCGCTCGT :

‘NM_002417 NM_002417.1

 ACTACAGCGGGAG {GGCATCTGAGCA TGGAGGTAGCTGCA
CAGGAG AGAGGGT 'ATCAACCCAA ‘

:NM_020761 NM _020761.2

s ‘ CTCCTACTGGTCGCI TCCCGGTACACCT:CCTGAGGACATCAAC
iNM 0043214 ; :ACACC 'GCTTC TACGCGTCG

GTCCCCGGGATGE  GATCAGTCAAGCTICATCTCGCTTATCCA ‘
ATGTT GTCTGACAATTG :ACAATGACTTGGCA

00T

GAGGTCCTGTCTAA:CTATGTGCAAGG {CCTGAGGGATCTGT
ACCCTGTG CCCTCAA CTCACTGGCA

CCAAGCTTACCACC: AGGGTGAGGAAG {ACCCACATGGTGACA:
TGCAC {ACAACCG {CAGCTCTCC :

TGAGAGCCAGGCT ATCCTGGTCCTCT %TGTCTCAAAATGCCA E
TCTTGTA TTGCTGT iGCCTTCTGAA

NM_001648.2

‘NM_007360.1

' TGAGCGGCAGAAT ' TGCGGTAGGTGG {CTCATGGACATCAAG!
CAGGAGTA CAATCTG TCGCGGC G ;

TCAGTGGAGAAGG |
AGTTGGA GGAAAGA

TTCAGAGATGAACC :ACTTGGCACGCT
:GGTTICT

KRT7.1 ~ INM 005556

LICAM i NM_000425

CAGATGAGGCACAT TTGAMTGGCAGA CTGATTGCTCAGETE
GGAGAC ACGGTAG CTTGGCCTG

LAMA3.1 ‘NM_000227

GATGCACTGCGGTT:CAGAGGATACGC CTCTCCATCGAGGAAV
:AGCAG TCAGCACC {GGCAAATCC

{NM_002290

£97S80/1T0T OM
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CGGCAGAACTGA

£€97880/110T OM

10T

NM_000228
ACTCAAGCBGAART ACTCOCTGAAGE
............................. TGAAGCA CGAGACACT ;
TGCTGGACTTCTGC: TGAGATAGGTGG iTCCTGACCCTCTGCA
................................ CTGAG ......iGCACTICC GCTCGCTACA .
AACACCCAGTTTGA (CCAGTGCAGGGG {AAAGCTGTCCTCGTC
CGCAG | o AGTTGT . GTCAATGCG
 ATCACGGTGGACT TACCTTGGTAAAC :AGTGTACCATGGTCA:!
................................................................ GCGAC . . ATGGGCTTIC CCCAGCAGCG =
j AGGCTACACATCCTiCCCGCCTAAGATT: TCTGCCAAATCTGCT ;
NM_005566  NM_005566.1  :LDHA 13935 GGGCTA . CTTGATT 'AQAQA.QAQT.QQA ............
‘ GGGTGGAGTCTTC iAGACCACAAGCC {CCCGGGAACATCCT
NM_002305 | 002305.3 LGALST 16305 TGACAGC ATGATTGA ‘CCTGGAC
AGCGGAAAATGGC (CTTGAGGGTTTG ACCCAGATAACGCAT:
NM_002306 NM_002306.1 LGALS3 2371 AGACAAT GGTTTCCA {CATGGAGCGA ‘
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, e o e T vt s
NM_009587 ~ |NM 009587.2 1| LGALS9 5458 GreC . iGAGGGAT i {ACACCATCTGC
GCTTCAGGTGTTGT AAGAGCTGCCCA :TGCCTGCCTGTCGC
NM_016735 NM 016735.1 & 3888 GACTGC i TCCTTCTC ¢ :ACCAGTACTA
TGCAAACGCTGGT (CCCCACGAGTTCT.CAGCCCCCCAACTG
|_005573.1 GTGACA il GGTTICTTG . \ACCTCATC
GGCTGCCAGCAGA {CTCAGGCAGTCC iCGCTACTTCCTGAAG:
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, NM_005574.2 ACATC TCGTGC .. GCCATCGAC
‘CGCTGAGGCTGG i:CAGGCTCAGCAAGC
................................ ‘NM_002317.3 UTACTGTG . TGAACACCTG i
: :GAGACAAAGAGG i{CGGGCATCCAACCA
.................................................................................................................................... NM_004525.1 LICCATCCAG  GTAGAGCTTT
’ GGTCAGGTTATTGICCACTGCAAATTCGA!
NM_024512 CTGCTGA ...: CATCGGG . :
""""""""""""""""""""" o AGACACCAGEGE ICTAGAAGCTGEEATE:
LTF. NM_002343 ATGATTC ‘TTGCCATGG ,
TTGCTGCAAGATAA (ACCCATGCTCTAA CACGGACAACCCTCT
LYZ1 6268  ICATCGGC . . TGCCTTG TTGGACAAG

96S070/1107S/1L0d
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R Primer Seq §Probe Seq

ATCCCAGCAGTCTITCCATCTTGCCATTC |
CTTCACAACT {ACGCCGC ‘

SiACCAATACTCAGGTGC
‘AGCAGGATGA  GCATTTCCA

%GTTGGGAG CTTGC :CACAAACAGGAG 3ACCTCCAACTGCTGT
{TGTGTC GTGACCCT GCTGTCTGC ¢

CCTTCGTCTGCCTG CAAAATCCAGACAAG!
{ACCCCCGAA

; CCTTTCTTACCCA {CAGCCCCCAGCT (TCTCAAAGTCGTCAT
iGAAGCAGAA iCACTGAT CCTTCAGTICTCGCA

;NM_002371 2

'NM_052886.1

:NM_002755.2

:GCCCTCCAATGTCC! :GTAGCCACTGAT “CACATCTTCACATGG:
TTATCA :GCCAAAGTC iCCCTCCTTG

GCCGGTCAGGCAC i GCAGCATACACACIACCAACCAGTCCAC |
ACAAG AACAAAATGG :GCTCCAAGGG

'CCCCTCTTGGATCT i{CGGTCTTGGAGA {CCCATGCTGGCTTCT
< GTTGAG ACTGGG TCAACAAAG

CAGATGGCCACTTT GGCAGCATTAAC {AGCTGACAACAGTGT:
iGAGAACATT CACAAGGATT ‘GAACGACCAGACGC

CGAGTTCCAGTGG :TGCAACTGAAGCA: CTTTCCAGCACCTGG!
CTGAGA CAGGC CCTGTCTCT

GACTTTTGCCCGCT:GCCACTAACTGCT;ACAGCTCATTGTTGT
ACCTTTC :TCAGTATGAAGAG:CACGCCGGA :

GGAGAACAATECGE ATCTECTEGATE " TEEECTTTCTGTETA
TTGAGA .. GTGATGGT CAAGGATCACCA .

TGATGGTCCTATGT . TGGGACAGGAAA
GTCACATTCA CACACCAA

CAGGTTTCATACGAA
\CACAGGCTTCAGCA |

_INM_005915

CGGTCAGCCAGAT |GCACTGAGATCTT,
,,,,,,,,,,,,,,,,,, GCAATC ... [GCTATTGGTGAA |
CCAACACCTTTGTT |CAATGACAGGGA {CGAGCTGGATCCAA |
GCAGAG . {COTTGACT ‘

GGAGCCGACTGCA
AGTACA

GCCCCAGTCACCT
NM_002982 i

NM_005918

CACACGCACCGCA

[NM_002391  NM 0023912  MDK {GTTCTCAAA

CTACAGGGACGCC ;ATCCAACCAATCA CTTACACCAGCATCA%
{NM_002392 :NM_002392.1 :MDM2 359 ATCGGAA :CCTGAATGTT AGATCCGG :

£97$80/1107 OAL
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Table A

{ Gene
: . {Official :Version
Gene Accessnon Num {Sequence_ID Symbol D F Primer Seq

Primer Seq iProbe Seq

GTGAAATGAAACGC:GACCCTGCTCAC %CAGCCCTTTGGGGA

002412

002412.1

'NM_020300.2

CGAGGCCTCAGAGG
GCAACATTAC

CTATTACGACATGAA

NM_000247.1 MICA 5449 CCGC

CCGGACAGGGTC

NM 0024151 MIE 3907 AGATCA ... COCGGCCAA .
AGCAAGATTTCCTCC
GACAACTC AAAGCAT AGGTCCATCAAAAGG

NM_002421.2 MMP1 2167

: TGTACCCACTCTAC TGAATGCCATTCA§AGCTCGCCCAGTTC \
MMPIOT e NM_002425 . .iINM_002425.1  :MMP10_ .. 14920 {AACTGATTCACA _ (CATCATGTIG _ {CGCCTTTC .. .
; : | GCTGTGGAGCTCT 'AGCAAGGACAGG :CCTGAGGAAGGCAC
‘MMP14.1 NM 004995  :NM 0049952  MMP14 14022 CAGGAA ‘GACCAA _ ACTTGCTCCT . -
f n ; CCATGATGGAGAG ' GGAGTCCGTCCT :CTGGGAGCATGGCG :
MMPZ2.2 o NM_004530  INM_004530.1  MMP2 .. 672 .. JGCAGACA . TACCGTCAA _ ATGGATACCC '
I ©{GGATGGTAGCAGT {GGAATGTCCCATA!CCTGTATGCTGCAAC
MMPZ.T NM 002423 INM 0024232  MMP7 2647 . CTAGGGATTIAACT CCCAMGAA  TCATGAACTTGGC
: | GAGAACCAATCTCA CACCCGAGTGTA 'ACAGGTATTCCTCTG
MMPO.T e NM_004994 .iNM_004994.1  MMP9 304.........CCGACA ACCATAGC (CCAGCTGCC

ﬁ TCATGGTGCCCGTC CGATTGTCTTTGC ACCTGATACGTCTTG

\NM_ 0049962  ‘ABCC1 - LET— AATG (GTCTICATCGCOAT

..................................................................... T T B i etk et b Bl oale g s ol

NM_000392.1  1ABCC2 155 GACACAT  _ ITTIGTCA ACTGCAATTT
| TCATCCTGGCGATC CCGTTGAGTGGA TCTGTCCTGGCTGG
INM_008786 [NM_003786.2  (ABCC3 18 TACTTCCT AGTCGCTTTCAT

' AGCGCCTGGAATCTIAGAGCCCCTGGA iCGGAGTCCAGTGTTT
_iNM_005845 NM_005845.3 ABCC4 16057 ACAACT

: GATGCAGAATTGA AAGAAGATTTACTT
NM_000251 NM 0002511  MSH2 2127 GCAGAC ..  GGTTAAGA & ‘CGTCGATTCCCAGA
' TGATTACCATCATG | CTTGTGAAAATGC TCCCAATTGTCGCTT

NM_002439  :NM_002439.1  MSH3 2132 GCTCAGA .CATCCAC CTTCTGCAG

: TCTATTGGGGGATT CAAATTGCGAGTG CCGTTACCAGCTGG |
'NM_000179  INM_000179.1  IMSH6 2136 GGTAGG {GTGAAAT /AAATTCCTGAGA

£97S80/T10T OM
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F Primer Seq R Primer Seq Prabe Seq

GTGGGCTGTGCCA :ACAGCAGCGGCA ‘ATGAGCCTTTGCAGA
AGTGT :CTTCTC

GTGCACCCACTGC AGCAGTTGGGGT CCCGAGGCGAGACT !

.NM 005950 NM_| : AOTCTT GCCATTG .. ‘AGAGTTCCC
; : CGTGTTCCACTGCCIAGCAGTTGGGGT :CCGAGGTGAGACTG
?NM_005951 NM_ : TOTTC o COATTG ... ‘GAGTTCGCA ..
: CTCCTGCAAATGCA ACTTGGCACAGC (CACCTCCTGCAAGAA;

GAGCTGCTG

NM_005952 0059522 IMT1 3897 AAGAGTG

GGCCAGGATCTGT TCTGGCCTTCCGA
GGTGGTA :GAAGGTACC
, ACGAGAACGAGGGE 1GCATGTAGGTEE 'CGCACCTTTCCGGT
MVPA NM 017458 :NM 017458.1  iMVP 30 . CATCTATGT ¢ TICCAATCAC %.QITQAQATQQT ..................
' : 'GAAGGAATGGGAA [GTCTATTAGAGTC: TCACCCTGGAGATCA
' : ITCAGTCATGA AGATCCGGGACA ,GCTCCCGA
LY . | NMﬂQQ?éﬁ?_ AAAAAAAAAAA N,M.,Q.Q.?f%._ﬁ_?? ........... MXT 2706 R N
“““ GCCGAGATCGCCA (CTTTTGATGGTAG! CAGCATTGTETETES
AGATG {AGTTCCAGTGATT: TCCCTGGCA
MYBL2.1 NM002466 _________ 0024661 :MYBL2 AT AN T S S

‘CGGTACTTCTCAGG;CCGAGTAGATGG CTCTTCTGCGTGGT ‘
;GCTAATATATACG GCAGGTGTT %GGTCAACCCCTA

GCATCTACTTGCC
GAACCAA

GACACCTTCATCCG ATAGTGCTGGCT
TCACAT :GGGTACG

AGCGCTTCTEAAAG:
CCAGCAG

CTGAACCCCTCTCC:AGGAAACGATGG :CGAGAATCAGTCCC |
:_CGAGGT {CAGTGGAGTTC

{CGGGTTCCTAGEEE ™
 ACAGTCATTC

GCTGTAAACATGA,
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, ‘GCCACACCA

CTGCCGGGATGGE | CCAGGTTCTGGA (CTGAGCTCTGECCG

NM 021975 NM 0219751 RELA .1 89 il JICTAT AACTGTGGAT. ?GACCGCT .....................

INM_002504  {NM 0025043  NFX1 4025

€97S80/T10T OM
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NM_006169 _NM_006169.2 TGGAG !
.CAGCCTTGGGAAG {ATGATGTGTGTG :CTGAAGGTCCCTTTC:

KNM,“QQS,%Q ........... NM_0039463 . TGAGACT GCCTTICT ... JGCTCCCCT ...
GGGTCCATTATGAC:GCTCATCTGGAG | TGTCCCTGGGTCCT

TCCCAA GGGTAGG CTGGTCAAAC '

ATCTCCGCCTCGCT: TCGGAGCCATAC :TTCACTCGCTTCGCCS
CATG ' AGGATTGTC {ATCACCG '

CGGGTCCACCAGT |GTTGTATTGGTTC CCGCTCTGCAGEEG
TTGAATG GGCACCAT {GGACA :

: CACTTCCCTGCTGG AGTTGTCAAACAG {CCGTGTTGCACAGC !
NM_024408 NM_024408.2 INOTCH2  :2406 GATTAT :TCATCACACT

ACCCTGTGGCCCTC

NM 000435 |NM 0004352 INOTCH3 6464

0T

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, GG CATGGTATCTG
: 'GGCTGTGGCTGAG :GGAGCATTCGAG TTCCCAGAGTGTCTC!
ia)NM 020686 INM 0206862  ABAT 707 GCTGTAG GTCAAATCA .. ACCTCCAGCAGAG
: : AATGTTGTCCAGGT :CAAGCAAAGGGT (AACAGGCATTTTGGA!
NM_002520  NM 0025202 ~ INPM1 2328  TCTATTGC ... .. GGAGTTC CAACACATTCTTG
‘ 'GACACCTGCTTCTG: TGAGTCACTTCAA :AGGGGCTTTTTCCTC:
{ATTCCAG AGGCGG - AACCCTGTG :
CCTTCAGAACCCTCA:
‘TGCTCCTGG

TTGTCTITITCEE [CCTTCCATTCEEAGE
.00 4 4513 CTGCT TGCTGG CTTCGTTGT

CGAGACTCTCCTCAICTTGGCGTGTGG ATGACC”ACC’CCGGC”§
TAGTGAAAGGTAT AAATCTACAG TCGTATGTCA

ACTGGTTTCCACTC {GTCCAGGATGGT CCACGGGTACTTCAA:
CTGCTT GTCGCTGA GTTCCAGGG ;

ACCAAGGTGGCTG 'ATATGGACATCCA TCTGCCTGATGGCC
ACTGC GCGGGC :CTAGACAAGC ;

CAACCGAAGTTTTC iCCTCAGTCCATAA! :TCCCCACAGTAGACA:!
ACTCCAGTT ?ACCACACTATCA ECATATGATGGCCG

£9TS80/110T OM
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Table A

Official |
F Primer Seq R Primer Seq {Probe Seq

TGGAGACTCTCAG (GGCGTTTGGAGT iCGGCGGCAGACCAG
GGTCGAAA GGTAGAAATC 5

NM_000389.1

:CGGTGGACCACGA (GGCTCGCCTCTT CCGGGACTTGGAGA‘
273 NM_004064  INM 0040641  CDKNB 138 AGAGTTAA
e .. [NM_004064.1 [CDKN1B 138 AGAGTTAA .
PS32 ?.NM.‘.QQO546 M 0005462  TP53 159 TTGCAA .
TGGCTGATTCCATT iCACATTCTGTCCA: ATCCTTTGCAGTGCC
NM_000277.1 AACAGTGA 1 TGGCTTTAC _  CTCCAGAAA
CCGCAACGTGGTTT. TGCTGGGTTTC
0006021 SERPINE1 36 TCTCA CTCGTGIT ___ TGCTCCAG
: : GAGCTGTGGGTTG ECCATGCAAGTTTC.ACATCTGTCAAGGAG
Pakl2 NM 002576 INM 0025763 PAK13421 ............. TIATGGA TGTCACG CCTCCAGCC
; GATCCTCGAGGTCAIACCATCATGTCCGITCCAAGGTCTTCCCG!
PARDGAT  INM 016948  INM 0163482  PARDGA 4514  ATGGC .. . . . TCACTTG . GCTACTTCA .
GCAAAGCCTTTCCAIGGCTGGGCTTAA ITGGTAGCAGAATTGC
PBOVI1  INM_021635  INM 0216351  PBOVI 3935 GAMAAA AGAGTCAT __ CTTTTCAACCA
S 5 GGTGAAATCTGTGC :TCCCCTTCTCCAACT :
.. PCCA _INM 000282 INM 0002822  ‘PCCA 16250  IACTGTCA GAGOA __GTGTCTCCA

CTTCCGGAACCA {CAGCCAAACTGGCCC
{GTTGACA

MGATCTTCO

AGCTTCATTGGAG:
.GAGAGGA

CGCGCAGTCTETCT,
AAGTCATGATCTC,

ACTGAAGGAGAC
'PDGFB3 ....NM 002608  :NM 0026081 PDGFB 67 CTTGGAG

AGTTACTAAAAAAT 'GTCGGTGAGTG!
ACCACGAGGTCCTT. TTTGTGCAA

‘PDGFC.3 , ‘NM_016205  :NM_016205.1

TATCGAGGCAGGT TAACGCTTGGCA
.CATACCA CATCATT

'PDGFD.2 NM_025208  |NM_025208.2

£97880/110T OM
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Sequence_|ID

NM_006206.2

GGGAGTTTCCAAGA
GATGGA
CCAGCTCTEETTEE
AGCTAC N

GAGCTGAGAGCCT
TGAGCAT

'GCAGTGCCTGTGT
GTGAAG

:GGGTGGCTCTCA

CTTCAACCACCTT CCCAAGACCCGACC
CCAAAC AAGCACTAG

§ATCAATGTCCCTGTC€
CTTAGCTC CGAGTGCTG

CGCAGGAAGAAG TGCCCTTCTTGCTTG
CCATAGTT

........... iGACAGTTTACA

CTCGGCCCTGCT
GAGTAA TGTCAAGGTC

GGCCTTGATCAC
CTCCAG

:CTCGCTGCAGAGCT |

TCCGTCCCAGGCAC |
ATCACC

TCTATACGTCGATG
GTGACTGC

SATTGTAT

GGTGCTCCACET
TGGACT

GCCGACAGCCAC

iCAGATCCCTGATGTCG:
GAAGGGCTG

CTCCCCACCTTGACT
................................................ CITTIGTCCG ...
AGCAAGGGAACA 'ATCTTCTCAGACGTC!
GOCTCAT oo CCGAGCCAG

AGGCCGTCCTTC,TCCTCCTGAAACGAG:
AGTAACCA ICTGTGTCTGACTT

PIK3G2A

IATACCAATCACCGC

ACAAACC

PIK3CA

TCTCCGCATA

CACACTAGCATTT {TGTGCTGTGACTGG
gACTTAACAAATAGCC:

AGAAGAG

CCCTTTCCCCAAGT

‘TCCTGCTTCTCGGGA
{TACAGACCA :
'CCTTGGACCACAAAT !
{CCAGCTCAG

GATTTGCTGGGAAG
TGCTGT

TAGCTGATGCCCTTAGATACCAGGGCCE
GGTCC {ACGTGCTACG :

TGATGCTTCTCTGA
AGTTCTGC

CCGGTGGCTACC CATTGACTGCCGAG3
AGACATTG GCCCCATG

CCTGTCTGCATG AGATCTGCAGCTTG‘

TCTCCCAGGATG TCCAGCCTTTTCGTG%

! CAGGGAGGTGGTT ;
PLOD2 1 N 000935 INML0003352 [PLODZ GCAAAT CATGAAG  GTGACTCAA
; AGAACAGACTGGCCCAGAGGGCCATC:CACCATTAGCCACCA
PLP1.1 NM_000533 :NM_000533.3 ‘PLP1 4027 CTGAGGA CAACTGCT

€97S80/T10T OM

96S020/1T0TSA/LId
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.F Primer Seq E:R Primer Seq EProbe Seq

TGTAGGCGAAAC "AATCCGAGTTGAGAT
CGTAGGA 'GCCACTCCG :
CCACGAAGAAAACT ACCAGGGCTCCTTG
'ATGCAGCAG  AGCAAATCCT

'GCCAAGTCGCTG . TTCCAGTGCATTGAA
TCATCTAA | ... .CTTCAGAGCA ..
CACAGCTTTCCAT 'CCTTCCTCAACTTTT
CAGCATC .. .CCTTGCCCA
ATGTGGCTCGCC {TTTCTTGCAGTTTGA |

‘TCTACG ‘{CCCAGCAGC

Accessmn Num Sequence ID

NM_000304.2

TTCCTTCCCTETCA
ATCCAC

\GAGGAAGAGGAGG |CAGGGAGAGAAG i CTACATCTGGGCEC
eeeeeeeeeeeeee CGGTG _  CGAAGAA _ _ GCTTTAGGG .

. CAAGCAATGCGTCAGTAAATCCGCCC :CAGCCTCTGCGGAA
:CCTCTTCT ?TGGATCACACT ‘

NM_005973 NM 005873.4

NM 002737  :NM 002737.1

NM_002738.5

CTGACACTTGCCGC:
AGAGAA

CTCCACCTATGAGCCACACTTTCCCTC TCCTGTTAACATCCC§
GICTGTC ... CTTTIGG. .. . AAGOCCACA | . . '
ATTGGAAAAACCTC
GTCACC CTTGCAG

CTATGACAGGCATG:CTCCAACCATGA!
{CCACC GAAGAGCG

CTTCAGCGCATCCA CCATGCTGGTCT
CTACC CACCAG

CACTGCACCAAGAT:
TCAGGT :
GTACACTCTGGCCT
{CCAGCTA
{GCCAAACTGCAGG AGGCCATGCAG
ATGAAAG CGTTGT

.NM 006254 NM 0062541

NM_006255  NM_006255.3

NM_014109.2

. NMQQ??Q?

:NM_002792.2

PSMBS.1 NM 148919  INM 1489193

GTCCACACCGG
:CTGGTC GACTCG AG CTGTAATA

£97S80/1T0T OM
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ene
:Official Version
Sequence_ID Symbol 1D

Accession Nu

ProbeSeq
CCTTTCCAGCTTTAC |
\CA( _AGTGAATTGCTGCA
GCCCATGGG CCTTCTCCAGGGAC

AGAAACT - IAGAAGCAGGA

CGAGGTACAAGCT {GCGTGCCTTTCG (CCAGTGCCAGTGTC
GAGATCAAGAA CTTGAA ~iCAGCGGCT :

_GACCGGTCGAATG CTGGACATCTCGAACCAGGCCCGTCAC
ATAAGGT GACAGC - ATTCTCGTAGC

'GAACCTGGAACT ;CTCCGCAAACCAACC%
CCTAAG GCAGCTTTG I TCCTGGCT

: CCTTCCAGTCCAAA :CCCCTCTCTCCAC gTTCCTCTGCTCTGGG%
NM_002825 NM_002825.5 :PTN 13964 AATCCC TTTGGAT GCTCTCTIG :

:CTCCAGCTAGCACT : TTTCAAGATTGCA (TCTCAGTAATTTACA

NM_080792.1 AAGCAACATC

CGTTTCACAT GGCGTCCACAG

.CTGGCCACACCG :ATGCACACAGACTCA!
TATAGTGA TCGCGCCACT

NM_002837.2

GGACATCTTTTET CAACATCTCGARAAG

PAACAG 8 GCTGGTTG CCCOAGTAC ..
GGACAGCGACAAA {GGACTCGGAACA {CACCATTAGCCATGT!
'GACTTGA (GGTAMMGG .. GTGACCCGA ‘

, CAGCCACCAGAG 'TTTTGCCGTCCCCAT
PVALB1 .. e NM_ 002854, ATGGCT ... TGOAGAA CTTTGICTC | :
GCTGCTCAAGCTGA ACCCACGATCTTC ACTGGGACGGCGAC |
PXDN.1 NM_012293  NM 012293.1 ACCC CTGGTC ACCATCTAGT

TGTTGTAAATGTCT {TTGAGCAAAGCGT:CGTTCTTGGTCCTGT

NM_006908.3 CAGCCCC ACAAAGG : 'CCCTTGGA

AGACTACTCGGGTC:
GAGGTG

CGTCGTATGCGAG
AGTCTGT

: GGTGTCAGATATAA \ TTCGATATTGCCA TGCTGTCCTGTCGG
‘NM_006788.2 RALBP1 2105 ATGTGCAAATGC iIGCAGCTATAAA TCTCAGTACGTTCA

| 002875.2

NM_002880.1

{ TGCCTGGACATCCT:AAGGCCGTCTGA {TGCACCAGGTATACC
iNM_016152.2 {RARB 687 iGATTCT -GAAAGTCA

£97S80/1107 OM
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; {Official Version
A?FE??‘%!QQNHTH. Sequence_ID  iSymbol D FPrimerSeq R Primer Seq :Probe Seq

AGGGCACGTGAAG ' AAAGAGTGCAAAC:CACCACCAAGAACTT
TCATTG

CGAAGCCCTTACAA GGACTCTTCAGG {CCCTTACGGATTCET
IGTTTCC GGTGAAAT _GGAGGGAAC ‘

ACATCAGCGTGGC |
{CTACAGGCTC

: i TGCCCTGTAAAGCA CTCGAGTGCGGA :AGCAGCATCTGAATG

NM_002922 = iNM 0020223  RGS1 ¢ 6258  GAAGAGAT AGTCAATA .CACAAATGCT ‘
; : TTCAAACGGAGGCT:GAAGGTTCCACC :AATATTGACCACTTC
CCTAAAGAG IAGGTTCTTCA  :ACTAAGGACATCACA
:NM_003617.1 : :

.. GATGATTGAGAACA :GCTCCCAAGACT TGTCACTGTCCTAGA!
NM_005614  'NM_005614.3 ‘RHEB 6609 GCCTTGC :CTGACACA :ACACCCTGGAGTT

"""""""""""""""""""""""" : : ; AAGCATGAACAGGA! CCTCCCCAAGTCA CTTTCCAACCCCTGG
NM_004040 NM_004040.2 ‘RHOB 12951 CTTGACC GTTGC {GGAAGACAT

OTT

CCGGTTCGGTCTGA GAGCACTCAAGG :TCCGGTTCGCCATGT:
........................................................ _,NMJZ5744 iNM_175744.1  RHOC 773 ~ 1GGAA . TAGCCAAAGGCCCG
: AGTACCTTCAAGCC

GGTCAA

TGTG CACATAGGAAEGTTTAG CACGCAA%TCACTCTCTTTGCTG
TGAGCTIC :TTGCTCA :GCCAACTGC

GATCCGAGACCCT {AGGACCAAGGAA :CCCATCAACGTGGA
CGCTC TTTAAGGCA GAG CTTGCT

GTTCTGGTTGCTGG CCTTAAAGCGGA ATCACCAACAGCATG
ATTIGG .CTGCAGG CCTTTGCE
; CTTACGGGGAAGA :TCCTGGATCTTGG: TCGTATCCGAGGGTT;
RPS27AT ‘NM_002954  :NM_002954.3 16329 CCATCAG CCTTTAC :CAACCTCG ‘

‘ | GCTCATGGAGCTA [CGGCTGAAGTCC (ACCCGGAGAATGGA
' RPSBKAL1 \NM_002953  iNM _002953.3 | 3865 GTGCCTC AGCTTCT .CAGACCTCAG

€97S80/1107 OM
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: Official Version
‘Gene Accession Num :Sequence_ID Symbol ¢ D FPrimerSeq il R Primer Seq Probe Seq

GCTCATTATGAAAA {AAGAAACAGAAGT {CACACCAACCAATAA

€97€80/110C OM

ACATCCCAAAC  TGTCTGGCTTTCT :TTTCGCATT
........................................... NM 003161, ...NM_003161.1 :RPS6

GGGCTACTGGCAG {CTCTCAGCATCG (CATTGGAATTGCCAT |
..................................... NM 001033 :NM_001033.1 CTAGATT GTACAAGG  {TAGTCCCAGG
: CAGCGGGATTAAAC:ATCTGCGTTGAAG:CCAGCACAGCCAGT
..................................................... NM_001034  NM 0010341 JAGTCGT .. .CAGTGAG TAAAAGATGOA
: AACAGAGACATTGC IGTGATTTGCCCA TTGGATCTGCTTGCT |
INM_001754  INM 0017543  RUNX1 16067 _ CAACCA .o GOAMGTTT | GICCAMGG ..
: : TGGACAAGGTGAT iAGCACCACATACT .CCTCCCCGTCTCCAT
....... [NM 006271 iNM 0062711 GAAGGAG | ... ..CCTGGAA TCTCGTCTA .
"""" ACACCAAAATGCCA | ‘CACGCCATGGAAAC

INM_002966  NM 002966.1  :S100A10 TCTCAA CATGATGTTT

'CACAAGTACTCCTGC
{CAAGAGGGCGAC

AGCTTCTCACGGGC

T

AGCACCA .. CTGATTIICT ...
GCCTTCCTGGAGT TGCTCCCTATGCCTT
LCCCA : TCCAAGCAT . ...
ATCAACATCCTGTC \GAAGTTGCCCAG ' AGAGACTCTGCCATC

NM_001038.4 SCNN1A 3263 GAGGCT CCTGGAGGA

GCAGAACTGAA CTGTCCACCAAATGC
NM 0041681 SDHA ...5443 _ GOGAAGAT ACGCTGATA .
ACCAGCACAAGATG GGTCATTCTGGAT CGGAGCCCTCCAAA
NM_004657.4  SDPR  ...3877 _ GAGCA . ... GCCCTT .. . .CTGATCTATC :
MH-00900T. . R A T TG A A G TR G GO GARGET RS
NM_000450.1  :SELE 5383  ICTGCTAC . .. .. (CAAGGGAA /ACTGAGTCCA
: GGTACCAGCCTCG ' GCATCTCGTAAGA TGCCCACTCAGTGCT
NM_003944.2  SELENBP1 16200 ACACAA o CATTGGGA (GATCATGAC
TGCAACTGTGATGT .CCTCCAAAGGCT {CACAAACTGACACTG:
NM_0006553  SELL ...2483 QGGG . .. CACTG . GGGCCCATA
""""""""""""""""""""""""""""""" TGGCCACTATCTTC {GTAATTACGCACG:CACTGTGGTGCTGG
NM 003006.3  SELPLG 6316  TTCGIG ... GGOTACA ... COATCC
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, U P T COAGGATATGT ACGTGGAGAAGA TOGCOGGAGOACES
NM _004636.1 . SEMA3SB 11013 L TICTGITG ... CGGCATAGA  GACC .. ... .. ..
ATGGGCATTGETGT GTCTCACATGTTG COTOCGTTTCECAGT

'NM_006379.2 ISEMA3C 15409 TCCAG

TCTTCGGC ‘TGGGTAGAA

96S020/T10CSN/1Dd
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Table A

CGCGAGCCCCTCA :CACTCGCCGTTIG ,CTCCCCACAGCGCA
TTATACA ACATCCT S TCGAGGAA :

%Gene Accession Num ::Sequence_lD

NM_004186.1

{CTCOAGGAGAGGT  TCACATTGCGCAE AGCCTCTOGACEEA
(CCAACAT AGGAC GAACATCACC

SEMA5B1 NM_001031702.2 SEMASE

\CAGCATGGTAGTG
GCAAAGA

GAGAGAGCCAGTC AGGCTGCCATGT CTGCTCTGCCAGCTT?
TGATCCA :CCTCATA . {GGCCTTC

'NM_000624.3 ESERPINAS

' SERPINAS.1

NM_006142.3

{CTGTGCCCTCTACA 'GGACATCCCTGTT AGCTGTGCTCGTGT
ACCAGG AGCTCCA CCTGCTCTTC

CCAACACCTTCTTG {CTGTTATCCCAAC iCCTGTGTTCTTGCTG!
GCTTCT :GCGAAACC :AGCACCCTC

 AGAGGCTGAATAT ' CAATCTCTGCCTCA;
{CAGGACA : TTCTGCCA

5 ‘CTTGCCCTCCAACA: AGCCCACTGAGG ECCCCCAGTACTTCCT';
SLCI3A3.1 .. NM.A.Q.?.?.S?Q.‘........;% A : 6202 GAGGTC AAGAGGA 'CGACACCAA i
: ATGCGACCCACGT :AATCAGGGAGGA CCCCGCCAGGATGA :
SLCI6A3.T . NM_004207 CTACAT .. GGTGAGC 'ACACGTAC .. f
: ATCGTCAGCGAGTT  CAGGATGGCTTG CAGCATCCACGCATT;
SLC22A3.1 ... NM 021977 i} ‘ . ‘GGTGAG GACACAGAG
GACCAGCCCATA iCTCTCCATGCTGTGG:
SLC22A6.1 .. NM_153277  NM_ : : 3 GTATGCAAAG TTTGCCACT ;
: : AGTCTCCACCCTC!ACATCCCAGGCTTCA!
SLC2ATA . NM_006516  :NM_| : : é AGGCAT CCCIGAATG .
' : ; AGCCTCTCTCCGT: TCCTGGGCACCCAC |
SLCIAATT ‘ o . JATGAGGTCT
5 AGCTGAGCTGTG {AGATCACCTCCTCGA!
SLC7AS2 NM_003486  NM 0034864 GGTTGC :ACCCACTCC
AGTGGGGATEAC CCTTCTGGCCTGCCT:
SLCOATY NM_003047  :NM 0030472 ATGGAAAG i CATGAAGAT . ;
: ‘CACAGTCCTGCCCC |

SUT22 NM_004787 :NM_004787.1 ATTGGG :TTGAAACCAT

£97S80/1107 OM

96S0T0/TT0TS/1Dd



ell

Official Version

%Sequence_lD

TCTGGATTAGAGTECE!
GCAGCTCGC "

CAGCTGCAGTAGTT:

NM_005985.2

NM_017719.4 , ‘CGGAGACCA
_ ' TGAAGAGAGGCAT :AATAGACACATCG TTTGTCAGCAGTCAC
NM_000454.3 ~ iSOD1 ; GTTGGAG :GCCACAC ATTGCCCAA
: : TCAAGAGTCTCAGC  CCATGGATTGTCT :CAGTCAAGCCCAAAT:
SP3 :AGCCAA GTGGTGT " TGTGCAAGG :
" TCTTCCCTGTACAC (AGCTCGGTGTGG i TGGACCAGCACCCC
SPARGC . 12378 TGGCAGTIC IGAGAGGTA - ATTGACGG ;
GGCACAGTGCAAG GATTGAGCTCTCTACTTCATCCCAAGCC
SPARCL1.Y :NM_004684 | . SPARCL1  :3904 TGATGA ... :CGGCCT AGGCCTTTG
CCTGAGTTGTTCAC iATTCCCAGGTGG TAACAGCCCTCTGG
{SPAST 1 IM_! :NM_014946.3 SPAST 4033 AGGGG ACCAAAG CAGGAGCTCT ¢
: GGCAGCTTCCTTGAIGCAGTTGGTCAG {TGGTGACCTGCTCAT!
‘NM_021972.2 AGCAT oo UGAGGTCTT . AGCCAGCAT i
: ‘CAGACCAGTCCCT [CCTTCAAGTCATC (CTGGGTCCGGATTG |
GGTCATAGG 'CACAATCAGTT  ‘CCCTTTCAG :
GGACCCGTCTACA GGGTCCAGAGAG :CAGTCCCTACAGATG:!
GGTGAAG CTTGGC CCAGAATCCG
‘ TGGCAGTTTTCTTCT :
................................ GTCACCAAAA ¢
TCCTGGGAGAGATT
‘GACCAGGA . :
GAGGCGCTCAACA IGCCAGGAACACG (CGGTTGCTCTGCACT:
TGAAATTC 'AGGTTCTC TCGGCCT :

{GCAAAAGCATTGT:CAGCCAGGACAACA |
:CCCAGAGA :ATGCGACGG :
AGATGGAGCACA [ TTCTGCTCACACTGA
GGCTICC ACCTGCACG :

CCAGTGGTGGTG
TCGTTCA

GGGATCCTTCGC ITTCTTGAGGATCTTG
AACTTCTT ACGGCCCTC ‘

TCCGACCTTCAAT CTCTGTGGCACGET ™
CATTTCA GGACTACCTG

CATCTTCCAGGAGG
ACCACT

INM_003600 _iNM_003600.1

: : CTGAGGTGCAAC :AGCTCTTTCCCTCAG
NM 006282 ‘NM_006282.2 ‘ CCAGTCA {ATGGGGAGC :

£€97S80/110T OM

96S0T0/1T07SN/LDd
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Table A

{Gene
Version
_______________ D iF Primer Seq ‘R Primer Seq {Probe Seq

CCTGCAGGETECA [ TACAATGGCTTTG IATCCTCCTGAAGECE
ACATACC

ATCACCAACCGGAG AAGCTCGGTTCCT.CCCCCAGTTCCTTGA

,,,,,,,,,,,,,,,,,,,,, 6335 ..AMAGTC . ITTCTOAA  TCTCCACG .
' : GATGGAGCAGGTG |AGTCTGGAACATGICCCATAGTCCTCAGC!
. 8073 GCTCAGT ... TCAGTCTTGATG (CGCCTTCAG ...
GTATGCTGCTGAAA TCCCACTGCTTACCACCAGCTGCCCAC |

TAPT .3966  GTGGGAA . AGCCC ... CAATGTAGAG ..
 ATGTGGCAACTTGCGCATCGAATCACAT

GACCOT e GAGACAGAT ..

CACCACATTGGTT TCCCCGCTACACAGT!

CTGATGC .. GCTTGAGIC .
ACTTCGGTGETACT (CCTGGGCCTTGG AGCTCGGACCACGT

2345 .. .TAACAACTTACATC TGTTGAG ACTGCTCCOTG |
GACATGGAGAACAA GAGGTGTCACCA ;ACCAAACGCAGGAG !

i 992 JGCTGTTIGC | ACAAGAAATCOAT | CAGCCCG *

CATGCCTCACCAG ‘CTGGTCGTCGACATT,
CIGCACCTC ...

ATGGAACCCAG CTCA;
ATGCTGTGA ’

CTGTATTTAAGGA
. ACCCGTGC

NM_000660.3 ..

é?TGFazz \NM_003238 _|NM_003238.1 _

:CCTTCTCCCCAGGG
{ACCTTTTCAT

TGFBL1 'NM_000358 _|NM_000358.1

£€97S80/110T OM

96S070/110ZS/LDd
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Table A

E e
: {Official Version
Gene _.iAccession Num :Sequence_ID Symbol D .AE,A'?.{i.',T?E{.%?Q ..................... ‘RPrimerSeq | ProbeSeq |
{GCAGACGAAGCA AGCAATGACAGCTG
TGFBR1 NM_004612 | 0046121 TGFBR1 3385 CACTGGT . CCAGTTGCAG
CAACACCAATGGGTTICCTCTTCATCAGG TTCTGGGCTCCTGAT:!
TGFBR23 .. NM_003242 M 0032422  : TGFBR2 864  GOCATCT oo CCAAACT TGCTCAAGGC \
""" ‘ AGATCTGCGACGG | GGAAATGACATC :CACCTAATGACAGTG!
T™HBDA NM_000361  :NM_000361.2 THBD 4050 ACTGG GGCAGGC CGCTCCTCG
CATCCGCAAAGTGA  GTACTGAACTCCGiCCAATGAGCTGAGG
CTGAAGAG TTGTGATAGCATA iCGGCCTCC
IM_003246 ~ :NM 0032461 ~ :THBS1 ° P B T | L N
TCCCTGCGGTCCE "GTGCGAACAGGG ATCCTGCCCGGAGT
TIMPT i 6075 AGATAG ... TGGACACT . :GGAAGCTGAAGC
TCACCCTCTGTGAC TGTGGTTCAGGE {CCCTGGGACACCCT |
'NM_003255.2 TiMP2 606 TTCATCGGT "TCTTCTTCTG. _ GAGCACCA
CTACCTGCCTTGCT :ACCGAAATTGGA iCCAAGAACGAGTGT |
'NM_000362.2 TIMP3 593 TIGTGA :GAGCATGT SCTCTGGACCG ':
: GCCGGGAAGACCG iCAGCGGCACCAG {CAAATGGCTTCCTCT
NM 0032681  ‘TK1 . 1264 TAATTGT o GTTCAG . : GGAAGGTCCCA
GGTTGGGCCACCT {CCATTCCTGGCCT:CTTGCCCAATTTCAT
NM 0032652  :TLR3 6289 - AGAAGT ?GIQAQ TAAGGCCCA
; : CCCTGAAAGAATGT i TCTGCACCTGGTT TCTGGTGACTGCCAT!
‘NM_020665.2 TMEM27 ~ :3878  TGTGGG GACAGAG TCATGCTIGA i
: GGATTCCACTGTTA  GCAAATAACCAAC CCGCCTGCTTATCCT
NM_031442.3 MEM47 6713 & GAGGCCTT .. ‘AGGGAATG ACCCAATGA
: GAAATCGCCAGCTT GTCGGCAGGGTG
NM_021103.3  iTMSB10 6076 CGATAA TTCTTCT ,
S GGAGAAGGGTGAC :TGCCCAGACTCG :CGCTGAGATCAATC
NM_000594  :NM_000594.1 2852 (GGAGTCA IGCAAAG :GGCCCGACTA
_ ATCGTCTTGGCTGAIGTGGAATGGCTC {CAACCCACGCGACTT: -
NM_006290 NM_006290.2 ~ iTNFAIP3  :6290 GAAAGG TGGCTTC GIGTGICTT
' AGGAGTGAAAGAT CTGTAAAGACGC :ATTGCTACAACCCAC
NM_007115 ~ iNM_007115.2  iTNFAIP6 16291  IGGGATGC ICACCACAC ACGCAAAGG
""""""" GGAGTTTGACCAGA CTCTGTCCCCAGA AACGGTAGGAAGCG
NM 003841.2  iTNFRSF10C 6652 ~ 'GATGCAA ‘GTTCCC ‘CTCCTTCACC
"""""""""""" CCTCTCGCTTCTGG: GCTCAGGAATCTC.AGGCATCCCAGGGA
NM_003840.3 TNFRSF10D 4406 TGGTC ‘TGCCCTA ;
TGGCGACCAAGAC (GGGAAAGTGGTA AGGGCCTAATGCAC
..................................................................... NM_002546.2 TNFRSF11B 4675  ACCTT \CGTCTTTGAG _ GCACTAAAGC

£97S80/1107 OM

96S070/110TS/LOd
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Official
iSymbol

‘TNFRSF1A |

'CACAGGGAATTCT’TTGTCTTGTTTCTCG '
_{CAAGGGA CCCCTCACA

TCCCCAAAGACATGG!
ACCAGACTC :ACCTTCTTCC

INM_003809

‘TNFSF12

‘NM_006573

CCAACCTCACTGE” ‘ACCCACTGCACTC{TGCCTTCCCGAAACA:
M_001252 GACACTT CTGATGAGA

AATCCTACTTTGAGC ;
CCGTTCCCG

iTNFSF13B

__INM_024309

AATCCAAGGGGGA 'GTACAGATTTTGC ICATATGGACTTTGAC
‘GAGTGAT - IGCGAGGA I TCAGCTGTGGC

TGTGGACATCTTCC iCTAGCCCGACCG (TTCCCTACTGAGCCA!
CCTCAGA (GTTCGT CCTTCTCTG

_INM_001067

, CTATATGCAGCCAG CCACGAGTTTCTT EACAGCCTGCCACTCA'
M 601953 AGATGTGACA  ACTGAGAATGG i TCACAGCC

CTTCACAGTGCTCC CATCTGCTTCAGC :AAGTACACGTAAGTT ]
TGCAGTCT TCGTTGGT ACAGCCACACA

\CGTGATGTGCGC {CATCGCCAGCTACG |
AATCATG CCCTGCTC

GTGTCAGCATAAG: TTTCCTCATCGTTCA :
GGCTGGT :

..iNM_003810

INM_001071

{CAGAAATCTCTGCA
GGCAAGT

{AGCATGCTTGAG TCTCAGATCAATCG
:GACAACAG {GCATCCTTAGTGAA |

CGATGCCCTGAG :TCTTATGCACTCGCC:
GAATCA ‘TCAGCTTGG

'NM_001069

A NM_0O7275

%GGAGGAGCTAAAT ;CCTTCAAGTGGAT ACTCATCAATGGGCA
{GCGCTCAG {GGTGTTG {GAGTGCACC

‘tusc4 .2 NM_006545

{GCCAGAACGGCTC ATGTCTTCCAGTT 5TCCTCAGAGACATCA
iCGAAGGGCC

£97S80/1T0T OM

9659T0/TT0ZSN/1LOd



LTT

Table A

et

Version
D FPrimerSeq | RPrimerSeq i Probe Seq ;
"GAGTCGACCCTGC |GCGAATGCCATG AATTAACAGCCACCC
 nnd3808  GAGCTG GACTGAA . iCTCAGGCG
.GAATGCACGCTGG CTGGTAGCCTGG (AATTTTCCCATGTGC |
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 2575 AACTTTA _ _ iGCATAGA ‘ACCATTGCA
TGTCTGGCGATAAAATGGTCCCTACCCITCTGCCTTCCCTGAA!
2550 iGGGATT oo ATTTGAA . TCAGAGAACG .. "
TGTTCTCAAATTGC |AGAGGTCAACACAAGGTGCTTGGAGAC
.......................................... 3882  iCAGCCAA ... GTTGCGA CATGCCTOAA
. GGCAACTGACAAACIAGGATCTACCCCT CAAGCTCCCAGGTG |
_____________________________ 6210 AGCCTT . TTCAGTGG . TCTCTCTTCTGA
' GCGTGGACCTGGA { TTACGCAGCTGCT;CCATTCCTGGAGCTC:
NM 0033612 :UMOD 6211 L TGAGT ... GITGG .. AGAACTGCT ...
GTGGATGTGCCCT CTGCGGATCCAG :AAGCCAGGCGTCTA
NM :002658.1  :PLAU 89 . GAAGGA ..} GGTAAGAA AGGAGAGTCTCAG
: AAGCTGTGATGGC GGAATGGCCA CCAGGACCCTGA
NM_014709.2 ~ iUSP34 4040  CAAGC . . {ACTGAGA GGTTGCTTTA
“TGGCTTCAGGAGCT TGCTGTCGTGAT (CAGGCACACACAGG !
...NM 001078  iNM 0010782  :VCAM1 . 1220 GAATACC . GAGAAAATAGTG TGGGACAGAAAT.
, i iCCTGCTACACAGCC:AGAAAGCGCCTG :CCCACTGTGGAAGA :
INM_004385 = iNM_0043852  VCAN 5979 L GAACAAG o AGGTCG .. 'CAAAGAGGCC
GCCCTGGATTTCAG;AGTTACAAGCCAG:CAAGTCTGGATCTG |

.NM_000376.1

iGGAAGGA GGACCCTTTCC

| 003376.3

TGACGATGGCCTG GGTACCGGATCA CTGGGCAGCACCAA§
NM 0033772 ~ VEGFB 964 ... GAGTGT TGAGGATCTG = :GTGCGGA :
"""""""""""" R T CGGTTGGTGACTT (AAGACTTGTCCCT ATGCCTCAGTCTTCC!

NM_000551 NM 000551.2 VHL 4102 GTCTGC GCCTCAC CAAAGCAGG

: TGCCCTTAAAGGAAIGCTTCAACGGCA :ATTTCACGCATCTGG
[NM_003380  .NM 0033801  ‘VIM . 339  CCAATGA ... AAGTTCTCTT

' ACAGTGGTCTGGG |
NM 024626 (NM 0246262  VICNT . A74 OAICC

i TGGACACTGTGGAC
{CCTCCCTACC

CTCCATGTCACTGT
CAGCTCGAC

‘ 'AGTCAATCTTCGCA
CACGG

TGAAGCACAGTGC

NM 000638 NM_000638.2 VTN

NM_000552 iNM_000552.3 VWF

€97S80/T10T OM

965020/110TSN/LOd



Table A

'F Primer Seq Primer Seq

CACTCGCAGAT CAAAAGCCTCCAT
NM_007191.3 TCGGCACC ,
. , , CAAACTCCACAGT CGGGCTGCATCAGE
NMT.OQ????;? ,,,,,,,, ACTTGGGTTGA ACACGC
5 TTATTGCAGCCTG CAGTGAGAAACGCC
‘NM_000378.3 (GGTAAGC ! CCTTCATGTG |
= : ATCGCAGCTGGTG "AGCTCCCTGTTG ICTGCTGTTTACCTTG
NM 0163731 WWOX 974 & GGTGTAC ... CATGGACTT ‘GCGAGGCCTTIC
TGGTGGCAGACAT "GCCACAACTGTC iTGAAGCCAACCTTGT
NM 0003793  XDH 5089  CCCTT ... CCAGTCTT . ATCTGGCCA ..
: GCAGTTGGAAGAC ' TGCGTGGCACTA ' TCCCCAAATTGCAGA
'NM_001167.1 XIAP 80 & ACAGGAAAGT  TITTCAAGA §HTAT.QAAQQQQ ,,,,,,,,,,,,
! ‘ CACCCTGCACTGAA AAGGAGGATGAA [CCTGCTGGCCCATT |
NM_003399.5 ~ XPNPEP2 6503  CATACC TGCAAAGG ‘GCCTAGAA
: AGACTGTGGAGTTT: GGAACACCACCA ‘TTGCTGCCTCCGCA
NM_004559.1 " iYBX1 & 395 GATGTIGTTGA  'GGACCTGTAA  :CCCTTTTCT
: , GAGTACGACCAGTT! ATCTCAGTTCGGACC!
iNM 0149433 ~ i7ZHX2 6215 AGCGGC . iACGGAC ‘AGGCCAGTC

£97S80/1107 OM

965070/TT0TS/LDd
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©  ADAMTS4.1

Table B

CGTTCCGATCCTCTATACTGCATCCCIAGGCATGCCTACAGCACCCTGATGTCGCAGCCTATAAGGCCA
CAGGGACCT

AAACACCACTGGAGCATTGACTACCAGGCTCGCCAATGATGCTGCTCAAGTTAAAGGGGCTATAGGTTC
CAGGCTTG

tADAMTS5.1

 ADAMTSS. 1

'ADAMTSg 1

€97S80/1107T OM

965070/1107S0/1L0d
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ANGPT1.1

NGPT2.1

ANGPTL3.3

ANGPTL7.1

Table B

GATCCAGCCTCACTATGCCTCT("ACCTGGACAAGGTGGAGGGTCTCACTTTCCAG CAAAACTCCCTC
73 CTGG

TI'GTCTCTGCCTTGGACTATCTACATTCCGGAAAGATTGTGTACCGTGATCTCAAGTTGGAGAATCTAA
75 GCTGG

: GACAGTCAGTTTTA
71 TC

£97680/1T0T OM

9650C0/TT0TSN/LDd
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Table B

71: ACG

GGGAGGGATGAAGGAAATTAT CTGGACGATGCTCTCGTGAGACAGGATGCCCAGGACCTGTATGAG

87 GCTCAAGCCTGGAAGATGACG'l GGTGGGGGACACTTCAGGGTACTACCAGCGGATGTTGGTGGTTCT

:GACTGCAAAGATGGAAACGACCTTCTATGACGATGCCCTCAACGCCTCGTTCCTCCCGTCCGAGAGCG

'ACCTTATGGCTA
CAACGACCGCACCATCTCCTTCATCECECCTGATEATEACTTTCAGCTCATGTCATACCGCETCAG

GCCTCAAGAGCTGGTTCGAGC(JCCTGGTGGAAGACATGCAGCGCCAGTGGGCCGGGCTGGTGGAGAAAE

75 {GGTGCAGG

'CAAGACACTAAGGGCGACTACC‘AGAAAGCGCTGCTGTACCTGTGTGGTGGAGATGACTGAAGCCCGAC

€97680/110C OM

96S070/TT0TS/LOd



e | Table B

‘Sequence
............................................... Length  :Amplicon Sequence

CCCCCAGATAAAGE TCATT AT GG TEGAGEATECETGARTTCTACAACCEATTCAAGEGECACAAT
85 CCTGATGGAGTACGCA

GGTCAGGGGCCTCGAGATCGLJGCTTGGGCCCAGAGCATGTTCCAGATCCCAGAGTTTGAGCCGAGTG
73! 'AGCAG i

CGTTGTCAGCACTTGGAATACAAGATGGTTGCCGGGTCATGTTAATTGGGAAAAAGAACAGTCCACAGG
81: AAGAGGTTGAAC

el

69: | CTAGGGGCAAAAAGCATGACTG CTTTTTCCTG TCTGGCATGGAATCACGCAGTCACCTTGGGCATTTAG

CCAGCCTCCATGTATCATCATG TGTCATAACTCAGTCAAGCTCAGTGAGCATTCTCAGCACATTGCCTCA ;
79:ACAGCTTCA :

;AACCCACCCCTGTCTTGGAGCTCCGGGTAGCTCTCAAACTCGAGGCTGCGCACCCCCTTTCCCGTCAG
73 TGAG ;

CCAGGAAGAATGCTTAAGATGTGAGTGGATGGATCTCAATGACCTGGCGAAGACTGAAAATACAACTCC
77:CATCACCA ;

£97S80/1T0T OM

96S0T0/TT0TSI/ LD



Table B

EBHLHB3.1 ; 68EAGGAAGATCCCTCGCAGCCAG(JAAAGGAAGCTCCCTGAATCCTI'GCGTCCCGAAGGACGGAGGTTCAA

T CETGCAAAAGGGAACAAGAGEEETTCEEETCCAGATEGETECECTECCECEACCECCEAGATCAGAGT
- 76:CAACCACG :

GAGGCAACTGCTTATGGCTTAATTAAGTCAGATGCGGCCATGACTGTCGCTGTAAAGATGCTCAAGCCG

754AGTGCC

€£97S80/1107 OM

96S070/1102S/LDd



A

ATCCTAGCCCTGGTTTTTGGCCTCCTTTTTGCTGTCACCAGCGTCGCGTTCCT’T"G’TGCAGATGA‘GAAG
72:CAG

ACTAAGGTTTGAGACAGTTCCAGAAAGAACCCAAGCTCAAGACGCAGGACGAGCTCAGTTGTAGAGGG
TAATTCGC

‘AGAAAGCCCACATAGAGAAGGATTTTATCGCTTTCTGCTCTTCCACACCAGATAATGTTTCTTGGAGACA
77 CCCACA

~ TTCAGGTTGTTGCAGGAGACCATGTACATGACTGTCTCCATTATFGATCGGTTCATGCAGAATAATTGTG
CCCAAGAAGATG

TGGTCACCAAGAAACATCAGTATGAAATTAGGAATTGTTGGCCACCTGTATTATCTGGGGGGATCAGTCCT
85: TGCATTATGATTGAA :

£97S80/1107 OM

96S020/TT0TS/LOd



Table B

:AGACCCTGGTGGAGCTAGAAGTCCTTCAGGACTGCACCTTTGAAAGATACTTGGACTATGCCATCCAGG
82:CCACAGAAACTCT ;

§CGTCAGGACCCACCATGTCTG(JCCCATCACGCGGCCGAGACATGGCTTGGCCACAGCTCTTGAGGATG
81; TCACCAATTAACG

:TCCAACTAATGCCACCACCAAGGCGGCTGGTGGTGCCCTGCAGTCAACAGCCAGTCTCTTCGTGGTCTC

77: ACTCTCTC

CTGCATGATCAGCTATGGTG(;TGCCGACTACAAGCGAATTACTGTGAAAGTCAATGCCCCATACAAC

£9Z580/1107 OM

965020/110280/10d
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Table B

GTGCAGGCTCAGGTGAAGTGCTGCGGCTGGGTCAGCTTCTACAACTGGACAGACAACGCTGAGCTCAT'

84A AATCGCCCTGAGGTG

CTTGCTGGCTACGCCTCTTCT(JTCCCTG'ITAGACGTCCTCCGTCCATATCAGAACTGTGCCACAATGCA

AAACGAGCAGTTTGCCATCAGA&;GCTTCCAGTCTATGCCGGTGAGGCTGCTGGGCCACAGCCCCGTGC :

: TCGGAACATCACCAAC

€9TERO/TTOT OM

96S0Z0/TIH0TSN/LId



iCGA (CHGA official).3

; TGAAGGAGCTCCAAGACCTC(:CTCTCCAAGGCGCCAAGGAGAGGGCACATCAGCAGAAGAAACACA
76:CGGTTTTG

GATAAATTGGTACAAGGGATCAGCTTTTCCCAGCCCACATGTCCTGATCATATGCTTTTGAATAGTCAGTT%
82:ACTTGGCACCC

:ATGTGGAACCCCCACCTACTTG GCGCCTGAAGTTCTTGTTTCTGTTGGGACTGCTGGGTATAACCGTGC
‘TGTGGACTG

TGCCTGTGGTGGGAAGCTCAGTAACTGGGAACCAAAGGATGATGCTATGTCAGAACACCGGAGGCATTT
72:TCC

’GGATATTTCCGTGGCTCTTATT(.;AAACTCTCCATCAAATCCTGTAAACTCCAGAGCAAATCAAGATTTTTC
GCCTTGATGAGAAG

{ CEAGEATACETACCACTACCTECEETTEAGCETECECCACCEEAGGEETCACTTE
76'TCCCGCA

€9ZS80/F10T-OM

96S0TO/LIOTS/LOd



871

Table B

CGTGAGTACACAGATGCCTCCTTCACAAATCGAAAGGAGAGAGGCCCTGAAGAAGAGCATCTTGGCA
73 CTGG

GAACCTGAAGGACTTTCTGCTT(‘TCATCCCCTTTGACTGCTGGGAGCCAGTCCAGGAGTGAGACCGG
76 AGATGAG

ATGCCCTG GTAATGT
71 e

AAGCATCTTCCTGTTCTTGGAC*CGCACCTATGTGCTGCAGAACTCCACGCTGCCCTCCATCTGGGATAT
75:GGGATT

£97S80/1107 OM

96S0C0/1T0TSV/LOd
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Table B

CYP3A4.2

?S;cxscm 1

‘TGACCGCTTCTACCCCAATGACTTGTGGGTGGTTGTGTTCCAGTTTCAGCACATCATGGTTGGCCTTA
72 CT

78:CACT

CYP2C8v2.1

CGCTGACATCATGAATGTTCCTCGACCGGCTGGAGGCGAGTTTGGATATGACAAAGACACATCGTTGCT

77 GAAAGAGA

AAATGTCCTCCTCGACTGCTCC GCGGAGTCCGACCGAGGAGTTCCAGTGATCAAGTGGAAGAAAGATGG
75:CATTCA

CCGTGTTCAAGAGGAAGCTCA(,TGCCTTGTGGAGGAGTTGAGAAAAACCAAGGCTTCACCCTGTGATCCE

£97880/1107 OMA

96S6T0/1T0ZS/1.Dd
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Table B

GGGAGAACGGGATCAATAGGATCGGAAACCTGCTGGTGCCCAATGAGAATTACTGCAAGTTTGAGGACTE
78.GGCTGATGC

73; TCCA

{CGACAAGGAGTGCGTCTACTTCTGCCACTTGGACATCATCTGGGTGAACACTCCTGAACAGACAGCTC
79: TTACGGCCTG

€97S80/110Z O

9650C0/TT0TS(A/LOd
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Table B

; TTCCTCAAATTTGCCTCAAGATGGAAACCCTTTGCCTCAGGGCATCCTTTTGGCTGGCACTGGTTGGAT5
.GTGTAA |

:CTTTGCCTTGCTCTGTCACAGT(JAAGTCAGCCAGAGCAGGGCTGTTAAACTCTGTGAAATTTGTCATAAG
84:GGTGTCAGGTATTT

GTCO0COCTGOAGATCTCTGACGCGTTCOATCETTTOGTCAGT CGCCCACCATGGAGARGTAGCGTAA |
76 GCTGGAG |

£97S80/TT0T OM

96S0Z0/1T0ZS/1LDd
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EPHBA4.1

Table B

" TGAACGGGGTATCCTCCTTAGCCACGGGGCCCGTCCCATTTGAGCCTGTCAATGTCACCACTGACCGA
77:AGGTACCT

‘CAGTGCCAGCAATGACATCTCAGGGGCCAGAGGAACTGTCCAGAGAGCAACTCTGAGATCTAAGGATGT
84:CACAGGGCCAACTTG

CGGTTATGTCATGCCAGATACACACETCARAGETACTECETECTEECGGGAAGGCACEETTTETTEAGT

GGGTCTCAGTTC

CTACCGAGGGCATG

GTGAAGGATGTGAAGCAG«ACGFIACTTGGCACGGGTCTTCTCCTACCCGGCAGGGIAATGTGGxAGxAGnCAC:E

73 ‘CGGTT

GGATTGCTCAACAACCATGCTG GGCATCTGGACCCTCCTACCTCTGGTTCTTACGTCTGTTGCTAGATTA |

91: ‘TCGTCCAAAAGTGTTAATGCC

£97S80/IT07 OM

96S0T0/TT0TSA/ LI
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Table B

iSequence E
iLength Amphcon Sequence

GCACTTTGGGATTCTTTCCATTATGATTCTTTGTTACAGGCACCGAGAATGTTGTATTCAGTGAGGGTC
80:CTTACATGC

:CCCCAGTTTCAACGAGACTTCATTTCATTGCTCCCTAAAGAGTTGGCACTCTATGTG CTTTCATTCCTGGA§§
73:AC :

ITGCCATCCTGTTTCTGTATGGAATTGTCCTCACCETCCTCTACTGTCGACTGAAGATCCAAGTGCGAAAG |
CA

67:GTCTCCAGTGGAAGGGAAAAG CCCATGATCTTCAAGCAGGGAAGCCCCAGTGAGTAGCTGCATTCCT

§GGATGATTACCTTGACCTCTTTGGGGACCCCAGTGTGACCGGCAAAATTGGCACTGACATCCAGGACAATE%
77 CAMATGCA :

{CACGGGACATTCACCACATCGACTACTATAAAAAGACAACCAACGG
74:CACCC

. GAGGGACTGTTGGCATGCAGTGCCCTCCCAGAGACCAACGTTCAAGCAGTTGGTAGAAGACTTGGATCG:
80 AATTCTCACTC

CTGCCCTGACTGAATGTGTTCT(JTCACTCAGCTTTGCTTCCGACACCTCTGTTTCCTCTTCCCCTTTCT
76:CTCGTA

{CTCCTTCACACAGAACCTTTCATTTATTETACAACATCACACTCACCCTAACCTACTGGCGGACAGCGATC,
5.1 nsinenenrnbosinininin SECGOACTITCOCT i e |

GGCTCCTGAATCTATCTTTGACAAAATCTACAGCACCAAGAGCGACGTGTGGTCTTACGGAGTATI'GC
75 TGGGA

£97S80/T107 OM

96S0T0/T10TS/LOd
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Table B

CTGTGGGTTAGCATCAAGT

GTAAGTCGGATGAGCCTGTCTG TGCCAGTGACAATGCCACTTATGCCAGCGAGTGTGCCATGAAGGAAGf§§
72iCTG ;

: TGGATCCTCACCTGGTCGGTGCTGTGCTGCGCTTCCACCTTCTTCACTGTCACCACGTACTTGGTAGAC 3
78 TGCAGCGC

:GCATGGGAACCATCAACCAGCAGGCCATGGACCAACTTCACTATGTGACAGAGCTGACAGATCGAATCA
83: AGGCAAACTCCTCA :

CTETTGCAGGAAGGCATTGATCATETCETECECEAGCATATTGCTCATCTCTTTATTAGAGACCCACTGA

69: TCCGGGTTAAGAACAAGCCCCTGGGGCCAGCAGGGTCTGAGAATGAAATTCCCACTCATGTTTTGCCAC

£97S80/1107 OM

96S0Z0/TT0TS/LD4
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Table B

§Sequence.
iLength

CACACAGATCTCCTACTCCATCCAGTCCTEAGGAGCCTTAGGATGCAGCATGCCTTCAGBAGACACTE
75:TGGACC

TCCCACTGAAGECETTTCAGTTECEBTTGAAGAAGGACTCGETTGGAGGAAA
7GGGGCACT

ACCCAAGGTCACGACTACTCCAATTGTCACAACTGTTCCAACCETCACGACTETTCGAACGAGCACEA

| 76:CTGTTC

£97S80/110T OM

96S0T0/1T0ZSA/LOd
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Table B

: : CGGTGTGAGAAGTGCAGCAAGCCCTGTGCCCGAGTGTGCTATGGTCTGGGCATGGAGCACTTGCGAGA%
‘HER2.3 70:GG

CTCAGGTCTEECEETACARTC TCTATAETEAGCAGETETEAGEATEEEETITCACTTGTECACEEAGER

TGAACATAAAGTCTG CAACATGGAAGGTATTGCACTGCACAGGCCACATTCACGTATATGATACCAACAG
82: TAACCAACCTCA §

CGCCCTGAAG ACAGAATGTTCC ATATCAGAGCTGTGATCTTGAGAGCCCTCTCCTTGGCTTTCCTGCT
78 GTCTCCGA

AGCAGGAGCGACCAACTGATCC CACACATGCTTTGTTTGGATATGGAGTGAACACAATTATGTACCAAAT
84 TTAACTTGGCAAAC ' :

VCAGGCAGATGGACACCAACAATGACGGCAAACTGTCCTTGGAAGAATTCATCAGAGGTGCCAAGAGCGA

AGCTGAAGACGGCCAAGATCAAGGTGAAGGAGAACATTGATGCCCTGGAGGAGCTGAAAATCCTGGTG .
78: GACTACGACG :

HSPgOAB1 1 ..........................................................................................................................................................................................................................................................................

€97S80/110T OM

9650Z0/1T07S/LOd
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Table B

CCGACTGGAGGAGCATAAAAGGGCAGCCGAGCCCAGCGCCCCGCACTTTTCTGAGCAGACGTCCAGAG:

CAGAGTCAGCCAGCAT

sTGGCTGTGGAGTTCAAATGTCGATGCTACCCTGGCTGGCAGGCACCGTGGTGTGAGCGGAAGAGCATGQ

78TGGTGATTGG

AACGACTGCTACTCCAAGCTCAAGGAGCTGGTGCCCAGCATCCCCCAGAACAAGAAGGTGAGCAAGATG%
76: GAAATCC

€97S80/110C OM

965$020/1107S0/LDd
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69.G

TGAACCGCAGAGACCAACAGAGGAATCCAGGCACCTCTACCACGCCCTCCCAGCCCN\TTCTGCGGGT

TZGTCCAAGAC

1TGA4D

66: CAACGCTTCAGTGATCAATCCCUGGGCGATTTACAGATGCAGGATCGGAAAGAATCCCGGCCAGA

£97S80/110C OM

96S0CO/TTOTSI/ LI
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Table B

AG GCCAG CCCTACATTATCAGAGCAAGAGCCG GATAGAGGACAAGGCTCAGATCTTGCTGGACTGTG GA :
75 ‘GAAGAC i

£97S80/110T OM

96S070/110TS/LOd
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Table B

TGAGCGGCAG AATCAGGAGTACCAGCGGCTCATGGACATCAAGTCGCGGCTGGAGCAGGAGATTGC
77 CCTACCGCA

GCTGCCAGCAGAACATCGGGGACCGCTACTTCCTGAAGGCCATCGACCAGTACTGGCACGAGGACTG ¢
74:CCTGAG

66: CCAATGGGAGAACAACGGGCAGGTGTTCAG GCTGAGCCTGGGCTCACAGTACCAGCCTCAGCG

66:GGCTGTAGACTGGGTTTCCAGAAAGCTCTACTGGTTGGATGCCCGCCTGGATGGCCTCTTTGTCTC

£97580/1107 QM

96S020/T10ZSN/L3d
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Table B

GGACATTACTGGCCTGTTCACAATGAGCTTGCATTCCAGCCTCCCATTTCCAATCATCCTGCTCCTGAGT l:

76: ATTGGT

GGAGAACAATCCCCTTGAGACAGAATATGGCCTTTCTGTCTACAAGGATCACCAGACCATCACCATCCA :
75:GAGAT :

i TGATGGTCCTATGTGTCACATTCATCACAGGTTTCATACCAACACAGGCTTCAGCACTTCCTTTGGTGTG
82 :TTTCCTGTCCCA

£97E80/110T OM

9650T0/T10ZSN/LDd
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Table B

iTarget
‘Sequence
:Amplicon Sequence

GTGAAATGAAACGCACCACACTGGACAGCCCTTTGGGGAAGCTGGAGCTGTCTG GTTGTGAGCAGGG
69:C

79 GATATGGA

79: GGACATTCC

:ACGGATCTACCACACCATTGCAT ATTTGACACCCCTTCCCCAGCCAAATAGAG CTTTGAGTWTTTTGTTG :

.GGATGGTAGCAGTCTAGGGATTAACTTCCTGTATGCTG CAACTCATGAACTTGGCCATTCTTTGGGTATG

79: AAGACAATCG

82 CATTTTCACAAG

TCATGGTGCCCGTCAATGCTGTL;ATGGCGATGAAGACCAAGACGTATCAGGTGGCCCACATGAAGAGCA%

TGATTACCATCATGGCTCAGAT'I GGCTCCTATGTTCCTGCAGAAGAAGCGACAATTGGGATTGTGGATGG%

€97S80/TT0T OM

96S0Z0/T10TS/ LI



Table B

80 {CTGTGCCAAGT

74 AAAAG

‘CGGTACTTCTCAGGGCTAATATATACGTACTCTGGCCTCTTCTGCGTGGTGGTCAACCCCTATAAACACC ;

85 TGCCCATCTACTCGG

: GCATCTACTTG CCAGAACCA
76 : AAG GGA

: TCCTGCAAATGCMAGAGTGCAAATGCACCTCCTGCAAGAAGAGCTGCTGCTCCTGCTGCCCTGTGG !

£9TSSO/EEOT OM

96S0Z0/110TS/LDd



vad’

CACTTCCCTGCTGGGATTATATC,AACAACCAGTGTGATGAGCTGTGCAACACGGTCGAGTGCCTGTTTG

75: ACAACT

:AATG'ITGTCCAGGTTCTATTGCC,AAGAATGTGTTGTCCAAAATGCCTGTTTAGTTTTTMAGATGGAACTC
84:CACCCTTTGCTTG

£97E80/1107 OM

96S0TO/TLOTSIV LI
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Table B

GAAGGTGTTGGAGGCACTCAAGGACCTCATCAACGAGGCETGCTGGEATATTAGCTCCAGCGGTGTAAA!
71:CC

GACAACGCCACCTTCACCTGCAGCTTCTCCAACACATCGGAGAGCTTCGTGCTAAACTGGTACCGCATG
73.AGCC

zgAGTI'ACTAAAAAATACCACGAGGTCCTTCAGTTGAGA
79:CTCACCGAC

- TATCGAGGCAGGTCATACCATG: ACCGGAAGTCAAAAGTTGACCTGGATAGGCTCAATGATGATGCCAAG
74:CGTTA :

‘GGGAGTTTCCAAGAGATGGACTAGTGCTTGGTCGGGTCTTGGGGTCTGGAGCGTTTGGGAAGGTGGTT
72 {GAAG

75 CTGCG

68 GAGCTGAGAGCCTTGAGCATGC CTGACCTTGACAAGCTCTGCAGCGAGGATTACTCAGCAGGGCCGAG

£9ZS80/1107 OM

965020/1T07SN/1.0d
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Table B

TGCTACCTG GACAGCCCGTTGGTGCGCTTCCTCCTGAAACGAGCTGTGTCTGACTTGAGAGTGACTCAC
98: TACTTCTTCTGGTTACTGAAGGACGGCCT :

_ATACCAATCACCGCACAAACCCAGGCTATTTGTTAAGTCCAGTCACAGCACAAAGAAACATATGCGGAGA

6 CCCTTI'CCCCAAGTAGAAGAGG(..TGAGCTGGATTTGTGGTCCAAGGCCCCCGCCAGCTGCTACATCCT

CCCATGGATGCTCCTCTGAAG A(" AGTTTCCTCATTGACTGCCGAGGCCCCATGAATCAATGTCTGGTA
76:CCACCGG

'GGCARAATTTCCAAGACCATGTCTGEACTGGAATGCCAGGECTGGGACTCTCAGAGCCCACACGCTCAT :

77.GGATACAT

“TGATGCTTCTCTGAAGTTCTGCTACAACCTCTAGATCTGCAGCTTGCCACATCAGCTTAAAATCTGTCAT
84:CCATGCAGACAGG

CAGGGAGGTGGTTGCAAATTTCTAAGGTACAATTGCTCTATTGAGTCACCACGAAAAGGCTGGAGCTTCﬁ

84! TGCATCCTGGGAGA

72 GC

TTCCTTCCCTCTCAATCCACTAGCTTTCATGTTGGGCAAGGAAAAGTTGAGGAAGGATGGCTGATGGTGA;%

82 TGGAAAGCTGTG

‘GCAATCATGGAACTTGACGATACTCTAAAATACTCTTTCTTGCAGTTTGACCCAGCACCTCGTAGAGGCG

:PRKCD.2

- EYTSBO/TTOT OM

- 96S0TH/TEITSHLOA



Table B

Target H
Sequence
ength

LT

CGAGGTACAAGCTG AGATCAAGAAATCTTGGAGCCGCTGGACACTGGCACTGGACTTCAAGCGAAAGGC%

CAAGCCCAGCCGACCTAAGTACAGACCCCCTCCGCAAACCAACCTCCTGGCTCCAAAGCTGCAGTTCCA%
74 GGTTC

' L CTCCAGCTAGCACTAAGCAACATCTCGCTGTGGACGCCTGTAAATTACTGAGAAATGTGAAACGTGCA
PTPNS1.1 ; 77 CTTGAAA

TGGCCGTCAATGGAAGAGGGCACTCGGGCTTTTGGAGATGTTGTTGTAAAGATCAACCAGCACAAAAG

74 TGTCC

. €9TS8O/TTOT OM

96S0T0/TTOTS/LDd
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Table B

TAGAAGG s

;AAACCAAGATGCTGATGGCTGCT GGAGACAAAGATGGGGACGGCAAAATTGGGGTTGACGAATTCTCCA
81: CTCTG GTGGCTG ;

‘GGTGTCAGATATAAATGTGCAAATGCCTTCTTGCTGTCCTGTCGGTCTCAGTACGTTCACTTTATAGCTG |
............ 84CTGGCAATATCGAA
"""" “TGCCTGGACATCCTGATTCTTAGAATTTGCACCAGGTATACCCCAGAACAAGACACCATGACTTTCTCAG |
78:ACGGCCTT
AGGGCACGTGAAGTCATTGAGGCCCTGCTGCGAAAGTTCTTGGTGGTGGATGACCCCCGCAAGTTTGCm%

75:ACTCTTT

66: TGGTTTTGAATCACCAGGGCCGCCCATCAGGAGATGCCTTTATCCAGATGAAGTCTGCGGACAGAG

TGCTAACTCCTGCACAGCCCCGTCCTCTTCCTTTCTGCTAGCCTGGCTAN\TCTGCTCATTATTTCAGAG

TTCAAACGGAGGCTCCTAAAGAL:GTGAATATTGACCACTTCACTAAGGACATCACAATGAAGAACCTGGT
79:GGAACCTTC i

GATG ATTGAGAACAGCCTTGCC TGTCACTGTCCTAGAACACCCTGGAGTTTAGTGTTCTGTGTCAG AGTC!

66: TCGGAATTGGACTTGGGAGGCGCGGTGAGGAGTCAGGCTTAAAACTTGTTGGAGGGGAGTAACCAG

96S070/TT0ZS/ D

£9TS8O/TTOT OM
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: CTCATTATGAAAAACATCCCAAACTTTAAAATGCGAAATTATTGGTTGGTGTGAAGAAAGCCAGACAACT
81: TCTGTTTCTT :

£97580/110T OM

96S0TO/LIOTS/EDE -



0sT

.TCCGCAAGACACCTCCTGGAG(‘GCCTCCTGCAGAAGGACAGGACAAAGCGGCTCGGGGCCAAGGATGAE
73 CTTGA ..

£97S80/1107 OM

96S020/TT0TSA/1LId
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71: GGC

CAGACCAGTCCCTGGTCATAGC|TCTGAAAGGGCAATCCGGACCCAGCCCAAGCAACTGATTGTGGATGA%

77 CTTGAAGG

:GGGCTCAGCTTTCAGAAGTGCT'GAGTTGGCAGTTTTCTTCTGTCACCAAAAGAGGTCTCAATGTGGACCA?%

81: GCTGAACATGT

‘CCTGGAGGCTGCAACATACCTCAATCCTGTCCCAGGCCGGATCCTCCTGAAGCCCTTTTCGCAGCACTG

90:CTATCCTCCAAAGCCATTGTA

GAGGAAAAGTCAGGGCCGGGGCTCCAGCTGCAGTAGTTCGGAGACCAGTGATGATGATTCTGAAAGCC

£9TSGUTLOT-OM

965070/ THTSIDd

4



Table B

E%SULT1 G2.1

TGTTTTGATTCCCGGGCTTACCAGGTGAGAAGTGAGGGAGGAAGAAGGCAGTGTCCCTTTTGCTAGAGC
SO:TGACAGCTTTG

GTATGCTGCTGAAAGTGGGAATLCTCTACATTGGTGGGCAGCTG GTGACCAGTGGGGCTGTAAGCAGT
72; ‘GGGA

= , _ 76:GCCCAGG
g GACATGGAGAACAAGCTGTTTGCGGGEATTCGGCGEGACGGGETGCTCCTGCATTTGGTGGATGATTT |
‘CTTGTTGGTGACACCTC "

ACCAGTCCCCCAGAAGACTATC* TGAGCCCGAGGAAGTCCCCCCGGAGGTGATTTCCATCTACAACAGC‘;
75: ACCAGG '

‘TGFBR2.3 i 66: AACACCAATGGGTTCCATCTTTCTGGGCTCCTGATTGCTCAAGCACAGTTTGGCCTGATGAAGAGG

£9Z¢80/1107 O

Y

96S0TO/TTOTS/ LI



Table B

CATCCGCAAAGTGACTGAAGAG AACAAAGAGTTGGCCAATGAGCTGAGGCGGCCTCCCCTATGCTATCA
85 ‘CAACGGAGTTCAGTAC i

TACCTGCCTTGCTTTGTGACTTCCAAGA

:GCCGGGAAGACCGTAATTGTGGCTGCACTGGATGGGACCTTCCAGAGGAAGCCATTTGGGGCCATCCT ¢

84:GAACCTGGTGCCGCTG

71:GG

‘GGTTGGGCCACCTAGAAGTACTTGACCTGGGCCTTAATGAAATTGGGCAAGAACTCACAGGCCAGGAAT

75 GCAGA

CCCTGAAAGAATGTTGTGGCTGL,TCTTTTTTCTGGTGACTGCCATTCATGCTGM\CTCTGTCAACCAGGT

£97580/1107 OM

965020/1T0TS/LOd
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iTarget

Table B

§§Sequence

CCTACGCCATGGGACATCTAATTCAGAGGAAGAAGGTCCATGTCTTTGGGGATGAATTGA
80 CT'ITGTTTCGA

82‘AAGAAACTCGTGG

73IATG

CTTCACAGTGCTCCTGCAGTCT(;TCTGTGTGGCTG TAACTTACGTGTACTTTACCAACGAGCTGAAGCAG

€97S80/1TT0T OM

965020/1107S/1Dd



Table B

GAGTCGACCCTGCACCTGGTCCTGCGTCTGAGAGGTGGTATGCAGATCTTCGTGAAGACCCTGACCG

GCCTGAGGGGTGGCTGTTAATTCTTCAGTCATGGCATTCGC

CAAGACCATCACCCTGGAAGTGGAGCCCAGTGACACCATCGAAAATGTGAAGGCCAAGATCCAGGATAA§
§AGAAGGCATCCCTCCCGACCAGCAGAGGCTCATCTTTGCAGGCAAGCAGCTGGAAGATGGCCGCACTC§
TTTCTGACTACAACATCCAGAAGGAGTCGACCCTGCACCTGGTCCTGCGTCTGAGAGGTGGTATGCAGA
TCTTCGTGAAGACCCTGACCGGCAAGACCATCACTCTGGAAGTGGAGCCCAGTGACACCATCGAAAATG |
5TGAAGGCCAAGATCCAAGATAAAGAAGGCATCCCTCCCGACCAGCAGAGGCTCATCTTTGCAGGCAAGCg
AGCTGGAAGATGGCCGCACTCTTTCTGACTACAACATCCAGAAGGAGTCGACCCTGCACCTGGTCCTGC%

£€97S80/1107 OM

96S0T0/1T0TS/LOd
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WIF1

WISP1.1

Table B

£97S80/T10T OM
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Claims

1. A method comprising:

(a) measuring, in a biological sample obtained from a cancer patient with renal cell
carcinoma, an expression level of an RNA transcript of PPAP2B, or its expression product;

(b)  normalizing the expression level to obtain a normalized expression level; and

(c) (i) determining a likelihood of recurrence of renal cell carcinoma for the patient by
comparing the normalized expression level of PPAP2B to gene expression data
obtained from a renal cell carcinoma sample from a population of patients with known
clinical outcome with respect to recurrence of renal cell carcinoma, wherein increased
normalized expression level of PPAP2B is negatively correlated with a risk of a recurrence of

renal cell carcinoma; or

(ii) determining a likelihood of an increased tumour stage for the patient by
comparing the normalized expression level of PPAP2B to gene expression data
obtained from a renal cell carcinoma sample from a population of patients with known
clinical outcome with respect to stage of the tumour, wherein increased normalized

expression level of PPAP2B is negatively correlated with increased stage of the tumour; or

(iii) determining a likelihood of an increased tumour grade for the patient by
comparing the normalized expression level of PPAP2B to gene expression data obtained
from a renal carcinoma sample from a population of patients with known clinical outcome
with respect to grade of the tumour, wherein increased normalized expression level of

PPAP2B is negatively correlated with increased grade of the tumour; or

(iv) determining the presence of necrosis for the patient by comparing the
normalized expression level of PPAP2B to gene expression data obtained from a renal
carcinoma sample from a population of patients with known clinical outcome with respect
to presence of necrosis, wherein increased normalized expression level of PPAP2B is
negatively correlated with the presence of necrosis; or

(v) determining a nodal status of the patient by comparing the normalized
expression level of PPAP2B to gene expression data obtained from a renal carcinoma
sample from a population of patients with known clinical outcome with respect to nodal

invasion, wherein increased normalized expression level of PPAP2B is negatively correlated

with nodal invasion.

2. A method as claimed in claim 1, wherein the method is that specified in Parts (a), (b)
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and c(i).

3. A method as claimed in claim 2, wherein the biological sample is obtained from a
tumour.

4. A method as claimed in claim 1, wherein the biological sample is a fixed,

paraffin- embedded tissue sample.

5. A method as claimed in claim 2, wherein expression levels from PPAP2B and at
least one other gene, or its expression product are measured, wherein the at least one other
gene or its expression product is selected from ENNRB, APOLD1, NOS3, EIFEBP1, LMNBI,
TUBB2A, CCLS5, CX3CL1, CEACAMI, or IL6, and/or any other gene, or its expression
product selected from Tables 3a, 3b, 8a, or 8b.

6. A method as claimed in claim 5, wherein PPAP2B and the at least one other gene, or

its expression product, are from one or more gene subsets.

7. A method as claimed in claim 6, wherein the one or more gene subsets is
angiogenesis, immune response, transport, cell adhesion/extracellular matrix, cell cycle, or

apoptosis genes.

8. A method as claimed in claim 1, wherein the method is that specified in Parts (a), (b)
and c(ii).
9. A method as claimed in claim 1, wherein the method is that specified in Parts (a), (b)

and c(iii).
10. A method as claimed in claim 1, wherein the method is that specified in Parts (a), (b) and

c(iv).

11. A method as claimed in claim 1, wherein the method is that specified in Parts (a), (b) and
c(v).

12. A method as claimed in any one of the preceding claims, wherein the expression level of

the RNA transcript is measured using a PCR-based method.

13. A method as claimed in any one of the preceding claims, wherein the expression level of

the RNA transcript of PPAP2B is measured.
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14. A method as specified in any one of Parts (a), (b) and c(i) of claim 1 and claims 2 to 7,

wherein the expression level of the RNA transcript of PPAP2B is measured.
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