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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, each of which applications are incorporated herein in 

their entireties. 

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 
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standardized criteria, the subjectivity of which has been demonstrated by a lack of concordance 

amongst pathology laboratories. 

SUMMARY 

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

prognostic value in renal cancer. 

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 et 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 where it first arose. For example, a 

primary renal cell 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), the contents of which are incorporated by reference 

herein. 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 (6th  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, MO; T3b, NO-1, MO; and T3c, NO-1, 

MO 
Stage 4: T4, NO-1, MO; 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 
Ti: Tumor 7 cm or less in greatest dimension and limited to the kidney 

Tla: Tumor 4 cm or less in greatest dimension and limited to the kidney 
Tlb: 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 
Ml: 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 (6th  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., Grade 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. 

[0025] 	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 expression 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 a 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] 	The 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 proportional 

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 (p0.05) 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 
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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 

"polynucleotide" 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 more 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 ability of denatured DNA to re-anneal when complementary strands are present 

in an environment 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 a result, 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% Fico11/0.1% 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 NaC1, 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 µg/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 

NaC1, 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] 	The terms "splicing" and "RNA 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 functions 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 magnetic 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. 

[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-expresses. 

[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 associated 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 significantly 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 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. In some 

embodiments, at least two of the following proxy genes are used to provide information 

concerning the patient's prognosis: TSPAN7, TEK, LDB2, TIMP3, SHANK3, RGS5, KDR, 

SDPR, EPAS1, lD1, TGFBR2, FLT4, SDPR, ENDRB, JAG1, DLC1, and KL. 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, CEACAM1, EDNRB, EMCN, ENG, EPAS1, FLT1, JAG1, KDR, KL, LDB2, NOS3, 

NUDT6, PPAP2B, PRKCH, PTPRB, RGS5, SHANK3, SNRK, TEK, ICAM2, and VCAM1; the 

immune response gene subset includes CCL5, CCR7, CD8A, CX3CL1, CXCL10, CXCL9, 

HLA-DPB1, IL6, IL8, and SPP1, and; the transport gene subset includes AQP1 and SGK1; the 

cell adhesion/extracellular matrix gene subset includes ITGB1, A2M, ITGB5, LAMB1, LOX, 

MMP14, TGFBR2, TIMP3, and TSPAN7; the cell cycle gene subset includes BUB1, Cl3orf15, 

CCNB1, PTTG1, TPX2, LMNB1, 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] 	The present disclosure also provides genes in biological pathways targeted by 

chemotherapy that 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 gene with which it co-expresses. 

[0062] 	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-

transciption polymerase 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 pathology 

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 

15 



WO 2011/085263 
	

PCT/US2011/020596 

Atty Dkt: GHDX-043 
Client Ref.: GHI-0043.US 

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] 	The 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 estimate 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 likelihood is referred to below as a "risk report" or, simply, "risk score." A person or 

entity that prepares a report ("report generator") may also perform the likelihood assessment. 

The report generator may also perform one or more of sample gathering, sample processing, and 

data generation, e.g., the report generator may also perform one or more of: a) sample gathering; 

b) sample processing; c) 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; c) 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 output (e.g., results prior to release to provide a complete report, a 

complete, or reviews an "incomplete" report and provides for manual intervention and 

completion of an interpretive 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 VEGF/VEGFR 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 variety 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 TaqMan® assay (Roche 

Molecular Systems, Inc.), is a powerful and versatile PCR-based detection system for nucleic 

acid targets. For a detailed description of the TaqMan 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, all incorporated herein by reference in their entireties. 

Hence, primers and probes derived from regions of a target nucleic acid as described herein can 

be used in TaqMan 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, the TaqMan probe is designed to hybridize to a target sequence within the desired 

PCR product. The 5' end of the TaqMan 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 

fluorescence 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 isolated 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 commercially available RNA isolation kits include MasterPureTM 

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 STAT-60Tm  (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 

Moloney 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 Taq DNA polymerase, which has a 5'-3' nuclease activity 

but lacks a 3'-5' proofreading endonuclease activity. Thus, TaqMan PCR typically 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 Taq 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 Taq DNA polymerase enzyme cleaves the probe in a 

template-dependent manner. The resultant probe fragments disassociate in solution, and signal 

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. (TaqMan is 

a registered mark of Applied Biosystems.) 

[0091] 	TaqMan RT-PCR can be performed using commercially available equipment, 

such as, for example, the ABI PRISM 7700®  Sequence Detection System (Applied Biosystems, 
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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 TM. 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. During 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 LLC.) 

[0092] 	5'-Nuclease assay data are initially expressed as Cr, 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 reaction. 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 

13-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-labeled fluorogenic probe (i.e., 

TaqMan® 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 to 70 °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), the entire disclosures of which are hereby expressly incorporated 

by reference. 

[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)); BeadArrayTM technology (I lumina, San Diego, CA; Oliphant et al., Discovery of 

Markers for Disease (Supplement 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) e94 (2003)). 

Introns 

[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 generally 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 in vivo imaging, and visualizing the distribution of the labeled antibody within the 

subject using an appropriate 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-

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 as an application program 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 facility). 

[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 

24 



WO 2011/085263 
	

PCT/US2011/020596 

Atty Dkt: GHDX-043 
Client Ref.: GHI-0043.US 

score," where the score is transmitted as processed or partially processed responses to the 

reviewer's computing 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). 

[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/0) 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 (e.g., 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 computer processors (e.g., where data is to be input by a user (also referred to 

herein as a "client") 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 component(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/server 

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] 	The server component(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. 

[00114] 	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 described herein, processing that data in conjunction with analytical information, and 

generating unique 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 (Cr) measurements 

obtained by qRT-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 (Cr), the number 

of amplification cycles required for the detectable signal to exceed a defined threshold. High Ct  

is indicative of low expression since more cycles are required to detect the amplification product. 

Normalization may be carried out such that a one-unit increase in normalized 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, 4th  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 

assumption 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 for a 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 

RFI 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 biological 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 lieu of, or in addition to, assaying of the prognostic 

and/or predictive gene with which they are co-expressed. 

[00123] 	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] 	Having described the invention, the same will be more readily understood through 

reference to the following Examples, which are provided by way of illustration, and are not 

intended to limit the invention in any way. All citations throughout the disclosure are hereby 

expressly incorporated by reference. 

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 

analysis 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, II and III between the years of 1985 and 

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 disease 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 involvement is expected or observed 

for patients, inspection 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 
chromatin 

Small, round, uniform nuclei (— 10 um); 
nucleoli absent or inconspicuous (at 400x) 

2 Nuclei both small as lymphocytes with 
condensed chromatin and other nuclei 
demonstrating enlarged, open chromatin 

Larger nuclei (— 15um) with irregular 
outline; small nucleoli present (at 400x) 

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 

at CCF and who have a minimum of 6 

in the clinical chart, database or 

stage I, II, or III. 

fluid or Zenkers fixative. 

diagnosis in the Cleveland Clinic 

of invasive cancer cell area) in block as 

and eosin stained (H&E) slide. 

reference genes. All samples regardless of 

plates where the average Ct of reference 

and/or bilateral tumors 

or adjuvant systemic therapy 

conducted analyses of several clinical and 

The level of concordance, by 

[00128] 	(1) Patients who underwent nephrectomy 

months clinical follow-up or have recurrent RCC, documented 

registry. 

[00129] 	(2) Diagnosed with RCC, clear cell type, 

[00130] 	(3) Renal blocks fixed in Formalin, Hollandes 

Exclusion Criteria 

[00131] 	(1) No tumor block available from initial 

archive. 

[00132] 	(2) No tumor or very little tumor (<5% 

assessed by examination of the Hollandes and/or hematoxylin 

[00133] 	(3) High cycle threshold (CO values of 

their RNA amount will be tested by RT-qPCR, but only 

genes is less than 35 will be analyzed. 

[00134] 	(4) Patients with inherited VHL disease 

[00135] 	(5) Patients who received neo-adjuvant 

Concordance for clinical and pathologic factors 

[00136] 	Two separate pathology laboratories 

pathologic factors using the same standardized measures. 
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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: Concordance between two central laboratories for clinical/pathologic covariates 

gene 

and 

as 

Covariate Method of analysis Concordance 

Presence of necrosis Microscopic technique per 

Leibovich BC et al. (2003) 

Cancer 97(3), 1663-1671. 

47% 

Tumor grade Fuhrman 65% 

Expression Profile Gene Panel 

samples obtained from 942 

using protocols optimized for 

gene expression using TaqMan® 

per 5 µL-reaction volume using 

using 732 genes. These genes 

endpoints, recurrence-free 

(OS). 

on reference normalized 

Three normalization 

GPX1, RPS23, SDHA, UBB, 

used in analyses of alternative 

for further consideration. The 

multiple hypothesis tests, by 

procedure, and using True 

separate classes (M. Crager, Gene 

and estimates corrected for 

Unadjusted for baseline 

of genes were identified 

[00137] 	The RNA from paraffin embedded tissue (PET) 

patients who met all inclusion/exclusion criteria was extracted 

fixed renal tissue and perform molecular assays of quantitative 

RT-PCR. RT-PCR was performed with RNA input at 1.0 ng 

two 384 well plates. 

[00138] 	RT-PCR analysis of PET samples was conducted 

were evaluated for association with the primary and secondary 

interval (RFI), disease-free survival (DFS) and overall survival 

[00139] 	All primary and secondary analyses were conducted 

expression levels using the mean of the reference genes for normalization. 

schemes were tested using AAMP, ARF1, ATP5E, EEF1A1, 

RPLP1. Some or all of the other genes in the test panel were 

normalization schemes. 

[00140] 	Of the 732 genes, 647 were deemed evaluable 

outcome analyses of the 647 evaluable genes were adjusted for 

allowing for a 10% false discovery rate (FDR), using Storey's 

Discovery Rate Degree of Association Sets (TDRDAS) with 

identification using true discovery rate degree of association sets 

regression to the mean, Statistics in Medicine 29:33-45 (2009)). 

covariates and without controlling the FDR, a subset of 448 (69%) 
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significantly associated with RFI (170.05). 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 separate 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 negatively 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-III); (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 survival. For example, increased expression of angiogenesis genes (e.g., 

EMCN, PPAP2B, NOS3, NUDT6, PTPRB, SNRK, APOLD1, PRKCH, and CEACAM1), cell 

adhesion/extracellular matrix genes (e.g., ITGB5, 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 RFI. 
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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, PDGFB, PDGFC, 

PDGFD, PDGFRb, KRAS, RAF1, MTOR, HIF1AN, 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 proxies for baseline covariates 

(stage, grade, necrosis), including TSPAN7, TEK, LDB2, TIMP3, SHANK3, RGS5, KDR, 

SDPR, EPAS1, lD1, TGFBR2, FLT4, SDPR, ENDRB, JAG1, DLC1, and KL. Several of these 

genes are in the hypoxia-induced pathway: SHANK3, RGS5, EPAS1, KDR, JAG1, TGFBR2, 

FLT4, SDPR, DLC1, EDNRB. 

[00148] 	Figures 4 — 7 provide a comparison of patient stratification (Low, Intermediate, or 

High Risk) obtained by applying the Mayo prognostic tool (described 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) 

Gene 
Official 
S mbol y 

Univariate Cox 
Analyses (No 

Covariate 
Adjustment) 

with RFI 

Gene 
Official 
S mbol y 

Univariate Cox 
Analyses (No 

Covariate 
Adjustment) 

with RFI 
p-value 
for HR 

HR p-value 
for HR 

HR 

YB-1.2 YBX1 <0.0001 0.75 IGF1R.3 IGF1R <0.0001 0.58 

XIAP.1 XIAP 0.0009 0.81 IF127.1 IF127 0.0205 0.85 

WWOX.5 WWOX <0.0001 0.71 ID3.1 ID3 <0.0001 0.69 

VVVF.1 VVVF <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 ICAM2.1 ICAM2 <0.0001 0.64 

USP34.1 USP34 0.0003 0.79 HYAL2.1 HYAL2 <0.0001 0.60 

UMOD.1 UMOD <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 0.0001 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 TSC2 0.0043 0.82 HIF1AN.1 HIF1AN <0.0001 0.77 

TSC1.1 TSC1 <0.0001 0.71 HDAC1.1 HDAC1 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 TNFRSF1OD <0.0001 0.76 GSTM1.1 GSTM1 <0.0001 0.72 

DR5.2 TNFRSF1OB <0.0001 0.75 GRB7.2 GRB7 <0.0001 0.74 

TNFAIP6.1 TNFAIP6 0.0005 0.79 GPX3.1 GPX3 <0.0001 0.75 

TMEM47.1 TMEM47 <0.0001 0.57 GJA1.1 GJA1 0.0049 0.84 

TMEM27.1 TMEM27 <0.0001 0.58 GFRA1.1 GFRA1 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 GATA3.3 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) 

Gene 
Official 
S mbol y 

Univariate Cox 
Analyses (No 

Covariate 
Adjustment) 

with RFI 

Gene 
Official 
S mbol y 

Univariate Cox 
Analyses (No 

Covariate 
Adjustment) 

with RFI 
p-value 
for HR 

HR p-value 
for HR 

HR 

TGFBRI .1 TGFBRI <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 TG FA <0.0001 0.70 FLT3LG .1 FLT3LG 0.0001 0.73 

TEK.1 TEK <0.0001 0.47 FLTI .1 FLT1 <0.0001 0.59 

TCF4.1 TCF4 <0.0001 0.62 FILIP1.1 FILIPI <0.0001 0.72 

TAPI .1 TAP1 0.0024 0.82 FIGF.1 FIGF 0.0014 0.76 

TAGLN.1 TAGLN <0.0001 0.70 FHLI .1 FHL1 <0.0001 0.68 

TACSTD2.1 TACSTD2 <0.0001 0.72 FHIT.1 FHIT <0.0001 0.73 

SUCLGI .1 SUCLGI <0.0001 0.72 FH.1 FH <0.0001 0.73 

STKI 1.1 STKI 1 <0.0001 0.76 FGFR2 isoform 
1.1 

FGFR2 <0.0001 0.70 

STAT5B.2 STAT5B <0.0001 0.71 FGFRI .3 FGFR1 0.0001 0.77 

STAT5A.1 STAT5A <0.0001 0.72 FG F2.2 FG F2 <0.0001 0.73 

STAT3.1 STAT3 0.0016 0.80 FGFI .1 FG FI 0.0015 0.78 

SPRYI .1 SPRY1 <0.0001 0.68 FDPS.1 FDPS <0.0001 0.69 

SPARCLI .1 SPARCLI <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 

SOD1.1 SOD1 0.0114 0.84 FABPI .1 FABP1 0.0455 0.86 

SNRK.1 SNRK <0.0001 0.54 ESRRG.3 ESRRG 0.0008 0.79 

SNAI1.1 SNAII 0.0055 0.82 ERG.1 ERG <0.0001 0.60 

MADH4.1 SMAD4 <0.0001 0.60 ERCCI .2 ERCC1 <0.0001 0.78 

MADH2.1 SMAD2 <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 SLC22A6 0.0003 0.77 EPHB4.1 EPHB4 <0.0001 0.64 

SKIL.1 SKIL 0.0004 0.79 EPHA2.1 EPHA2 <0.0001 0.58 

SHANK3.1 SHANK3 <0.0001 0.53 EPASI .1 EPAS1 <0.0001 0.55 

SGK.1 SGK1 <0.0001 0.67 ENPP2.1 ENPP2 0.0090 0.84 

FRPI .3 SFRP1 0.0355 0.86 ENPEP.1 ENPEP <0.0001 0.74 

SEMA3F.3 SEMA3F <0.0001 0.67 CD105.1 ENG <0.0001 0.60 

SELENBPI .1 SELENBPI 0.0016 0.81 EMPI .1 EMP1 <0.0001 0.71 

SDPR.1 SDPR <0.0001 0.51 EMCN.1 EMCN <0.0001 0.43 

SDHA.1 SDHA 0.0003 0.77 ELTDI .1 ELTD1 <0.0001 0.76 

SCNNI A.2 SCNNI A 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) 

Gene 
Official 
S mbol y 

Univariate Cox 
Analyses (No 

Covariate 
Adjustment) 

with RFI 

Gene 
Official 
S mbol y 

Univariate Cox 
Analyses (No 

Covariate 
Adjustment) 

with RFI 
p-value 
for HR 

HR p-value 
for HR 

HR 

SCN4B.1 SCN4B <0.0001 0.68 EGR1.1 EGR1 <0.0001 0.72 

KIAA1303 
raptor.1 

RPTOR <0.0001 0.77 EGLN3.1 EGLN3 0.0002 0.80 

RPS6KB1.3 RPS6KB1 <0.0001 0.73 EG FR.2 EGFR 0.0005 0.80 

RPS6KAI.1 RPS6KA1 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 EEF1A1.1 EEF1A1 <0.0001 0.64 

ROCK1.1 ROCK1 <0.0001 0.58 EDNRB.1 EDNRB <0.0001 0.56 

RIPK1.1 RIPK1 <0.0001 0.64 EDN2.1 EDN2 0.0005 0.77 

rhoC.1 RHOC 0.0213 0.86 EDN1 
endothelin.1 

EDN1 <0.0001 0.62 

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.1 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 DKFZP564008 
23.1 

DKFZP564O 
0823 

<0.0001 0.62 

RARB.2 RARB <0.0001 0.57 DICER1.2 DICER1 <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 

PSMB9.1 PSMB9 0.0025 0.82 CYR61.1 CYR61 <0.0001 0.70 

PSMB8.1 PSMB8 0.0239 0.85 CYP3A4.2 CYP3A4 0.0380 0.86 

PRSS8.1 PRSS8 <0.0001 0.71 CXCL9.1 CXCL9 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 CX3CL1.1 CX3CL1 <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) 

Gene 
Official 
S mbol y 

Univariate Cox 
Analyses (No 

Covariate 
Adjustment) 

with RFI 

Gene 
Official 
S mbol y 

Univariate Cox 
Analyses (No 

Covariate 
Adjustment) 

with RFI 
p-value 
for HR 

HR p-value 
for HR 

HR 

PPARG.3 PPARG <0.0001 0.59 CUL1.1 CUL1 0.0003 0.80 

PPAP2B.1 PPAP2B <0.0001 0.50 CUBN.1 CUBN <0.0001 0.61 

PLG.1 PLG <0.0001 0.70 CTSS.1 CTSS 0.0016 0.82 

PLAT.1 PLAT <0.0001 0.64 CTSH.2 CTSH <0.0001 0.78 

PLA2G4C.1 PLA2G4C <0.0001 0.67 B-Catenin.3 CTNNB1 <0.0001 0.74 

PIK3CA.1 PIK3CA <0.0001 0.75 A-Catenin.2 CTNNA1 <0.0001 0.77 

PI3K.2 PIK3C2B <0.0001 0.56 CTGF.1 CTGF 0.0004 0.79 

PFKP.1 PFKP 0.0067 0.84 CSF1R.2 CSF1R 0.0015 0.82 

CD31.3 PECAM1 <0.0001 0.60 CSF1.1 CSF1 0.0016 0.81 

PDZK3.1 PDZK3 0.0005 0.77 CRADD.1 CRADD 0.0021 0.81 

PDZK1.1 PDZK1 <0.0001 0.69 COL4A2.1 COL4A2 0.0016 0.80 

PDGFRb.3 PDGFRB <0.0001 0.74 COL18A1.1 COL18A1 0.0007 0.79 

PDGFD.2 PDGFD <0.0001 0.58 CLU.3 CLU 0.0151 0.85 

PDGFC.3 PDGFC <0.0001 0.66 CLDN7.2 CLDN7 0.0023 0.81 

PDGFB.3 PDGFB <0.0001 0.63 CLDN10.1 CLDN10 <0.0001 0.69 

PDGFA.3 PDGFA <0.0001 0.75 CLCNKB.1 CLCNKB 0.0002 0.74 

PCK1.1 PCK1 <0.0001 0.65 CFLAR.1 CFLAR <0.0001 0.65 

PCCA.1 PCCA <0.0001 0.66 CEACAM1.1 CEACAM1 <0.0001 0.59 

PARD6A.1 PARD6A 0.0001 0.76 p27.3 CDKN1B 0.0018 0.83 

Pak1.2 PAK1 0.0011 0.81 p21.3 CDKN1A 0.0027 0.81 

PAH.1 PAH 0.0296 0.86 CDH6.1 CDH6 <0.0001 0.75 

OGG1.1 OGG1 0.0051 0.84 CDH5.1 CDH5 <0.0001 0.59 

BFGF.3 NUDT6 <0.0001 0.54 CDH16.1 CDH16 <0.0001 0.75 

NRG1.3 NRG1 0.0049 0.81 CDH13.1 CDH13 <0.0001 0.66 

NPR1.1 NPR1 <0.0001 0.73 CD4.1 CD4 0.0009 0.81 

NPM1.2 NPM1 <0.0001 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 CCR7.1 CCR7 0.0271 0.86 

NOTCH1.1 NOTCH1 <0.0001 0.64 CCR4.2 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 CCL4.2 CCL4 0.0012 0.80 

NOL3.1 NOL3 0.0132 0.85 MCP1.1 CCL2 <0.0001 0.75 

NFX1.1 NFX1 <0.0001 0.67 CAT.1 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) 

Gene 
Official 
S mbol y 

Univariate Cox 
Analyses (No 

Covariate 
Adjustment) 

with RFI 

Gene 
Official 
S mbol y 

Univariate Cox 
Analyses (No 

Covariate 
Adjustment) 

with RFI 
p-value 
for HR 

HR p-value 
for HR 

HR 

NFKBp50.3 NFKB1 0.0001 0.77 CASP6.1 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 

MYH11.1 MYH11 <0.0001 0.61 CA2.1 CA2 0.0006 0.79 

cMYC.3 MYC 0.0002 0.79 C7.1 C7 0.0030 0.82 

MVP.1 MVP 0.0052 0.83 ECRG4.1 C2orf40 <0.0001 0.57 

MUC1.2 MUC1 0.0405 0.87 C13orf15.1 C13orf15 <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 BIN1 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 Bc1x.2 BCL2L1 <0.0001 0.74 

MCM3.3 MCM3 0.0188 0.85 Bc12.2 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 

MAP4.1 MAP4 <0.0001 0.65 ASS1.1 ASS1 <0.0001 0.75 

MAP2K3.1 MAP2K3 <0.0001 0.69 ARRB1.1 ARRB1 <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 LMO2 <0.0001 0.74 ANTXR1.1 ANTXR1 0.0043 0.82 

LDB2.1 LDB2 <0.0001 0.52 ANGPTL4.1 ANGPTL4 0.0033 0.84 

LDB1.2 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) 

Gene 
Official 
S mbol y 

Univariate Cox 
Analyses (No 

Covariate 
Adjustment) 

with RFI 

Gene 
Official 
S mbol y 

Univariate Cox 
Analyses (No 

Covariate 
Adjustment) 

with RFI 
p-value 
for HR 

HR p-value 
for HR 

HR 

K-ras.10 KRAS <0.0001 0.72 ALDH6A1.1 ALDH6A1 <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 0.54 AKT1.3 AKT1 <0.0001 0.71 

KCNJ15.1 KCNJ15 <0.0001 0.63 AIF1.1 AIF1 0.0349 0.87 

HTATIP.1 KAT5 <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 
official).2 

JUN 0.0001 0.76 ADH1B.1 ADH1B 0.0002 0.77 

JAG1.1 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 ADAMTS5 0.0010 0.78 

ITGA6.2 ITGA6 <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 IMPS <0.0001 0.69 MRP3.1 ABCC3 0.0107 0.85 

IL6ST.3 IL6ST <0.0001 0.66 MRP1.1 ABCC1 <0.0001 0.75 

IL15.1 IL15 <0.0001 0.70 ABCB1.5 ABCB1 0.0093 0.84 

IGFBP6.1 IGFBP6 0.0004 0.79 NPD009 
(ABAT 
official).3 

ABAT 0.0001 0.76 

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) 

Gene 
Official 
S mbol y 

Univariate Cox 
Analyses (No 

Covariate 
Adjustment) 

with RFI 

Gene 
Official 
S mbol y 

Univariate Cox 
Analyses (No 

Covariate 
Adjustment) 

with RFI 
p-value 
for HR 

HR p-value 
for HR 

HR 
 

WT1.1 WT1 0.0002 1.25 LGALS1.1 LGALS1 0.0017 1.25 

VTN.1 VTN 0.0097 1.17 LAMB3.1 LAMBS <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 IL-8.1 IL8 <0.0001 1.53 

C20 orf1.1 TPX2 <0.0001 1.76 IL6.3 IL6 <0.0001 1.41 

TOP2A.4 TOP2A <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 F2.1 F2 <0.0001 1.30 

OPN, 
osteopontin.3 

SPP1 <0.0001 1.43 ESPL1.3 ESPL1 0.0155 1.17 

SPHK1.1 SPHK1 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 0.0066 1.21 

SHC1.1 SHC1 0.0086 1.19 GRO1.2 CXCL1 <0.0001 1.30 

SFN.1 SFN 0.0001 1.26 CTSB.1 CTSB 0.0233 1.17 

SERPINA5.1 SERPINA5 0.0462 1.13 CRP.1 CRP 0.0314 1.13 

SEMA3C.1 SEMA3C <0.0001 1.45 CP.1 CP 0.0002 1.32 

SAA2.2 SAA2 <0.0001 1.59 COL7A1.1 COL7A1 0.0003 1.24 

S100A1.1 S100A1 0.0348 1.16 COL1A1.1 COL1A1 0.0029 1.23 

RRM2.1 RRM2 0.0002 1.27 Chk1.2 CHEK1 0.0002 1.26 

RPLP1.1 RPLP1 0.0049 1.22 CENPF.1 CENPF <0.0001 1.36 

PTTG1.2 PTTG1 <0.0001 1.45 CD82.3 CD82 0.0009 1.25 

COX2.1 PTGS2 0.0013 1.22 CD44s.1 CD44 s 0.0065 1.21 

PLAUR.3 PLAUR <0.0001 1.33 CCNE1.1 CCNE1 0.0098 1.17 

PF4.1 PF4 0.0034 1.20 CCNB1.2 CCNB1 <0.0001 1.42 

PCSK6.1 PCSK6 0.0269 1.17 CCL20.1 CCL20 0.0029 1.22 

MYBL2.1 MYBL2 <0.0001 1.33 CA12.1 CA12 <0.0001 1.48 

MT1X.1 MT1X 0.0070 1.20 C3.1 C3 0.0176 1.18 

MMP9.1 MMP9 <0.0001 1.54 BUB1.1 BUB1 <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) 

Gene 
Official 
S mbol y 

Univariate Cox 
Analyses (No 

Covariate 
Adjustment) 

with RFI 

Gene 
Official 
S mbol y 

Univariate Cox 
Analyses (No 

Covariate 
Adjustment) 

with RFI 
p-value 
for HR 

HR p-value 
for HR 

HR 
 

MMP7.1 MMP7 0.0312 1.15 SURV.2 BIRC5 <0.0001 1.37 

MMP14.1 MMP14 <0.0001 1.47 cIAP2.2 BIRC3 0.0484 1.15 

Ki-67.2 MK167 <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 ANXA2 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 ADAM8.1 ADAM8 0.0002 1.29 

LIMK1.1 LIMK1 <0.0001 1.43 MRP2.3 ABCC2 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 
Official 
Symbol 

Stage 3 vs. 1 Gene 
Official 
Symbol 

Stage 3 vs. 1 

p-value OR p-value OR 

WT1.1 WT1 <0.0001 1.41 LAMA3.1 LAMAS 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 ISG20.1 ISG20 0.0006 1.34 

UBE2T.1 UBE2T <0.0001 1.61 IL-8.1 IL8 <0.0001 1.89 

TSPAN8.1 TSPAN8 0.0072 1.23 IL6.3 IL6 <0.0001 1.68 

C20 orf1.1 TPX2 <0.0001 1.89 IGF1.2 IG F1 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 TGFBI 0.0001 1.39 FN1.1 FN1 0.0002 1.36 

OPN, 
osteopontin.3 

SPP1 0.0001 1.38 FAP.1 FAP 0.0455 1.18 

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 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 SAA2 <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 

RAD51.1 RAD51 0.0010 1.31 BLR1.1 CXCR5 0.0232 1.19 

PTTG1.2 PTTG1 <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 

PTG IS.1 PTG IS 0.0034 1.27 CTSB.1 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 

PCSK6.1 PCSK6 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 

MYBL2.1 MYBL2 <0.0001 1.50 CENPF.1 CENPF <0.0001 1.55 

MT1X.1 MT1X 0.0192 1.21 CD82.3 CD82 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 CCNB1 <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 
Official 
Symbol 

Stage 3 vs. 1 Gene 
Official 
Symbol 

Stage 3 vs. 1 

p-value OR p-value OR 

Ki-67.2 MK167 <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 BIRC5 <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 LAPTM5 0.0102 1.23 ANXA2.2 ANXA2 0.0174 1.21 

LAMB3.1 LAMBS <0.0001 1.53 ADAM8.1 ADAM8 <0.0001 1.58 

LAMB1.1 LAMB1 0.0452 1.18 MRP2.3 ABCC2 <0.0001 1.45 
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Table 4b: Proxy genes for which increased expression is associated with 
lower tumor stage (p-value 	.05) 

Gene 
Official 
Symbol 

Stage 3 vs. 1 Gene 
Official 
Symbol 

Stage 3 vs. 1 

p-value OR p-value OR 

YB-1.2 YBX1 <0.0001 0.63 IL-7.1 IL7 0.0444 0.85 

XIAP.1 XIAP <0.0001 0.62 IL6ST.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 

VWF.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 ID2 0.0008 0.77 

UMOD.1 UMOD <0.0001 0.47 ID1.1 ID1 <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 HYAL2 <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 HMGB1 <0.0001 0.46 

P53.2 TP53 <0.0001 0.67 HLA-DPB1.1 HLA-DPB1 <0.0001 0.55 

TOP2B.2 TOP2B <0.0001 0.69 HIF1AN.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 HDAC1 <0.0001 0.61 

TNFRSF11B.1 TNFRSF11B <0.0001 0.63 HAVCR1.1 HAVCR1 0.0001 0.73 

TNFRSF10D.1 TNFRSF1OD <0.0001 0.57 HADH.1 HADH <0.0001 0.62 

DR5.2 TNFRSF1OB <0.0001 0.64 GSTT1.3 GSTT1 0.0112 0.82 

TNFAIP6.1 TNFAIP6 0.0001 0.74 GSTp.3 GSTP1 <0.0001 0.64 

TNF.1 TNF 0.0138 0.80 GSTM3.2 GSTM3 <0.0001 0.57 

TMEM47.1 TMEM47 <0.0001 0.41 GSTM1.1 GSTM1 <0.0001 0.55 

TMEM27.1 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 THBS1 <0.0001 0.65 GJA1.1 GJA1 0.0034 0.79 

TGFBR2.3 TGFBR2 <0.0001 0.41 GFRA1.1 GFRA1 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) 

Gene 
Official 
Symbol 

Stage 3 vs. 1 Gene 
Official 
Symbol 

Stage 3 vs. 1 

p-value OR p-value OR 

TGFBR1.1 TGFBR1 <0.0001 0.59 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 GBP2.2 GBP2 0.0388 0.84 

TGFA.2 TG FA <0.0001 0.63 GATM.1 GATM <0.0001 0.59 

TEK.1 TEK <0.0001 0.34 GATA3.3 GATA3 0.0002 0.72 

TCF4.1 TCF4 <0.0001 0.47 FOS.1 FOS <0.0001 0.65 

TAP1.1 TAP1 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 TACSTD2 <0.0001 0.58 FLT3LG .1 FLT3LG <0.0001 0.61 

SUCLG1.1 SUCLG1 <0.0001 0.56 FLT1.1 FLT1 <0.0001 0.40 

STK11.1 STK11 <0.0001 0.58 FILIP1.1 FILIP1 <0.0001 0.47 

STAT5B.2 STAT5B <0.0001 0.50 FIGF.1 FIGF <0.0001 0.53 

STAT5A.1 STAT5A <0.0001 0.60 FHL1.1 FHL1 <0.0001 0.52 

STAT3.1 STAT3 0.0001 0.72 FHIT.1 FHIT <0.0001 0.54 

STAT1.3 STAT1 0.0344 0.84 FH.1 FH <0.0001 0.67 

SPRY1.1 SPRY1 <0.0001 0.57 FGFR2 isoform 
1.1 

FGFR2 <0.0001 0.62 

SPAST.1 SPAST 0.0142 0.82 FGFR1.3 FGFR1 <0.0001 0.63 

SPARCL1.1 SPARCL1 <0.0001 0.59 FG F2.2 FG F2 <0.0001 0.58 

SPARC.1 SPARC <0.0001 0.69 FGF1.1 FG F1 <0.0001 0.66 

SOD1.1 SOD1 0.0245 0.83 FDPS.1 FDPS <0.0001 0.47 

SNRK.1 SNRK <0.0001 0.35 FBXW7.1 FBXW7 <0.0001 0.66 

SNAI1.1 SNAI1 <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 ERG.1 ERG <0.0001 0.44 

SLC9A1.1 SLC9A1 0.0207 0.82 ERCC1.2 ERCC1 <0.0001 0.60 

SLC34A1.1 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 

SHANK3.1 SHANK3 <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 

SEMA3F.3 SEMA3F <0.0001 0.50 ENPEP.1 ENPEP <0.0001 0.65 

SELPLG.1 SELPLG 0.0022 0.78 CD105.1 ENG <0.0001 0.38 

SELENBP1.1 SELENBP1 0.0003 0.75 EMP1.1 EMP1 <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 
Official 
Symbol 

Stage 3 vs. 1 Gene 
Official 
Symbol 

Stage 3 vs. 1 

p-value OR p-value OR 

SDPR.1 SDPR <0.0001 0.42 EMCN.1 EMCN <0.0001 0.27 

SDHA.1 SDHA <0.0001 0.65 ELTDI .1 ELTD1 <0.0001 0.67 

SCNNI A.2 SCNNI A 0.0024 0.77 EIF2C1.1 EIF2C1 <0.0001 0.51 

SCN4B.1 SCN4B <0.0001 0.50 EGRI .1 EG RI <0.0001 0.59 

S100A2.1 S1 00A2 0.0008 0.75 EGLN3.1 EGLN3 0.0002 0.75 

KIAAI 303 
raptor.1 

RPTOR <0.0001 0.60 EGFR.2 EG FR 0.0072 0.81 

RPS6KBI .3 RPS6KB1 <0.0001 0.60 EG F.3 EGF 0.0051 0.77 

RPS6KAI.1 RPS6KA1 0.0002 0.71 EFNB2.1 EFNB2 <0.0001 0.45 

RPS23.1 RPS23 0.0002 0.73 EFNBI .2 EFNB1 <0.0001 0.55 

ROCK2.1 ROCK2 <0.0001 0.52 EEFI AI.1 EEFI AI <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 <0.0001 0.66 EDN1 
endothelin.1 

EDN1 <0.0001 0.53 

RhoB.1 RHOB <0.0001 0.57 EBAG9.1 EBAG9 0.0240 0.83 

ARHA.1 RHOA <0.0001 0.50 DUSPI .1 DUSP1 0.0130 0.82 

RHEB.2 RHEB <0.0001 0.61 DPYS.1 DPYS 0.0355 0.85 

RGS5.1 RGS5 <0.0001 0.37 DPEPI .1 DPEP1 <0.0001 0.66 

FLJ22655.1 RERGL <0.0001 0.33 DLL4.1 DLL4 <0.0001 0.66 

RBI .1 RBI <0.0001 0.61 DLCI .1 DLC1 <0.0001 0.42 

RASSFI .1 RASSFI 0.0002 0.75 DKFZP564008 
23.1 

DKFZP564O 
0823 

<0.0001 0.51 

RARB.2 RARB <0.0001 0.37 DICER1.2 DICERI <0.0001 0.50 

RALBPI .1 RALBPI <0.0001 0.43 DIAPH1.1 DIAPHI 0.0219 0.83 

RAFI .3 RAF1 <0.0001 0.59 DIABLO.1 DIABLO 0.0022 0.78 

RACI .3 RAC1 0.0356 0.84 DHPS.3 DHPS <0.0001 0.55 

PTPRG.1 PTPRG <0.0001 0.35 DETI .1 DET1 0.0005 0.74 

PTPRB.1 PTPRB <0.0001 0.31 DEFBI .1 DEFB1 0.0002 0.73 

PTN.1 PTN <0.0001 0.56 DDC.1 DDC <0.0001 0.72 

PTK2.1 PTK2 <0.0001 0.45 DAPKI .3 DAPK1 <0.0001 0.42 

PTHRI .1 PTHI R <0.0001 0.45 CYR6I .1 CYR61 <0.0001 0.59 

PTEN.2 PTEN <0.0001 0.51 CXCLI 2.1 CXCLI 2 <0.0001 0.62 

PSMB9.1 PSMB9 0.0139 0.82 CX3CRI .1 CX3CR1 <0.0001 0.46 

PSMB8.1 PSMB8 0.0243 0.83 CX3CLI .1 CX3CL1 <0.0001 0.47 

PSMA7.1 PSMA7 0.0101 0.81 CULI .1 CULI <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) 

Gene 
Official 
Symbol 

Stage 3 vs. 1 Gene 
Official 
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 CTNNA1 <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 CSF1R.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 COL4A1.1 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 CLU.3 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 CLCNKB.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 CEACAM1 <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 CDH6.1 CDH6 <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 

PARD6A.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 CD4.1 CD4 <0.0001 0.72 

OGG1.1 OGG1 0.0024 0.78 CD36.1 CD36 <0.0001 0.51 

BFGF.3 NUDT6 <0.0001 0.46 CD34.1 CD34 <0.0001 0.48 

NPR1.1 NPR1 <0.0001 0.58 CD24.1 CD24 0.0206 0.83 

NPM1.2 NPM1 <0.0001 0.65 CD14.1 CD14 0.0152 0.82 

NOTCH3.1 NOTCH3 <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.1 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 CALD1 <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) 

Gene 
Official 
Symbol 
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Official 
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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 0.0299 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 C1QA.1 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 Bc1x.2 BCL2L1 <0.0001 0.58 

STMY3.3 MMP11 0.0034 0.79 Bc12.2 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 ATP6V1B1.1 ATP6V1B1 <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 0.45 

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 

MAP2K3.1 MAP2K3 <0.0001 0.59 APC.4 APC <0.0001 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 

LTF.1 LTF 0.0131 0.80 ANGPTL3.3 ANGPTL3 0.0258 0.82 

LRP2.1 LRP2 <0.0001 0.63 ANGPTL2.1 ANGPTL2 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 ALDH6A1.1 ALDH6A1 <0.0001 0.55 
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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 AKT1 <0.0001 0.58 

c-kit.2 KIT <0.0001 0.60 AIF1.1 AIF1 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.1 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 
official).2 

JUN 0.0001 0.73 ADAMTS5.1 ADAMTS5 0.0006 0.73 

JAG1.1 JAG1 <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 

ITGA7.1 ITGA7 <0.0001 0.54 BCRP.1 ABCG2 <0.0001 0.41 

ITGA6.2 ITGA6 <0.0001 0.51 MRP4.2 ABCC4 <0.0001 0.65 

ITGA5.1 ITGA5 0.0325 0.84 MRP3.1 ABCC3 0.0005 0.76 

ITGA4.2 ITGA4 <0.0001 0.54 MRP1.1 ABCC1 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 NPD009 (ABAT 
official).3 

ABAT <0.0001 0.70 

INSR.1 INSR <0.0001 0.59 AAMP.1 AAMP 0.0292 0.84 

IMP3.1 IMPS <0.0001 0.54 A2M.1 A2M <0.0001 0.36 
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with higher tumor grade (p-value 	.05) 

Gene 
Official 
Symbol 

CCF Grade Gene 
Official 
Symbol 

CCF Grade 

p-value OR p-value OR 

WT1.1 WT1 <0.0001 1.39 HPD.1 HPD 0.0054 1.20 

VTN.1 VTN 0.0359 1.16 HIST1H1D.1 HIST1H1D 0.0248 1.16 

VDR.2 VDR 0.0001 1.29 HGD.1 HGD <0.0001 1.41 

UBE2T.1 UBE2T <0.0001 1.81 GZMA.1 GZMA 0.0006 1.26 

TP.3 TYMP <0.0001 1.35 GPX2.2 GPX2 0.0182 1.18 

C20 orf1.1 TPX2 <0.0001 2.14 GPX1.2 GPX1 0.0008 1.25 

TOP2A.4 TOP2A <0.0001 2.07 FCGR3A.1 FCGR3A 0.0003 1.27 

TNFSF13B.1 TNFSF13B 0.0062 1.20 fasl.2 FASLG 0.0045 1.21 

TK1.2 TK1 <0.0001 1.66 FABP1.1 FABP1 <0.0001 1.32 

TGFBI.1 TGFBI 0.0452 1.14 F2.1 F2 <0.0001 1.77 

STAT1.3 STAT1 <0.0001 1.31 ESPL1.3 ESPL1 <0.0001 1.60 

SQSTM1.1 SQSTM1 0.0003 1.27 E2F1.3 E2F1 <0.0001 1.36 

OPN, 
osteopontin.3 

SPP1 0.0002 1.29 CXCR6.1 CXCR6 <0.0001 1.50 

SLC7A5.2 SLC7A5 0.0002 1.28 BLR1.1 CXCR5 0.0338 1.15 

SLC16A3.1 SLC16A3 0.0052 1.21 CXCL9.1 CXCL9 0.0001 1.29 

SLC13A3.1 SLC13A3 0.0003 1.27 CXCL10.1 CXCL10 0.0078 1.19 

SFN.1 SFN 0.0066 1.20 GRO1.2 CXCL1 <0.0001 1.39 

SEMA3C.1 SEMA3C <0.0001 1.32 CTSD.2 CTSD 0.0183 1.17 

SAA2.2 SAA2 <0.0001 2.13 CTSB.1 CTSB 0.0006 1.26 

S100A1.1 S100A1 <0.0001 1.40 CRP.1 CRP 0.0342 1.15 

RRM2.1 RRM2 <0.0001 1.71 CP.1 CP <0.0001 1.37 

RPLP1.1 RPLP1 0.0007 1.25 Chk2.3 CHEK2 <0.0001 1.37 

RAD51.1 RAD51 <0.0001 1.53 Chk1.2 CHEK1 <0.0001 1.37 

PTTG1.2 PTTG1 <0.0001 1.89 CENPF.1 CENPF <0.0001 1.78 

PSMB9.1 PSMB9 0.0010 1.25 CD8A.1 CD8A <0.0001 1.35 

PSMB8.1 PSMB8 0.0181 1.17 CD82.3 CD82 <0.0001 1.50 

PRKCB1.1 PRKCB 0.0218 1.16 TNFSF7.1 CD70 <0.0001 1.43 

PDCD1.1 PDCD1 <0.0001 1.43 CCNE1.1 CCNE1 0.0002 1.29 

PCSK6.1 PCSK6 0.0009 1.25 CCNB1.2 CCNB1 <0.0001 1.75 

PCNA.2 PCNA 0.0041 1.21 CCL5.2 CCL5 <0.0001 1.63 

NME2.1 NME2 0.0106 1.19 CCL20.1 CCL20 0.0082 1.19 

MYBL2.1 MYBL2 <0.0001 1.70 CAV2.1 CAV2 0.0210 1.17 

MMP9.1 MMP9 <0.0001 1.46 CA12.1 CA12 <0.0001 1.41 

MMP14.1 MMP14 0.0003 1.28 C3.1 C3 <0.0001 1.34 

Ki-67.2 MK167 <0.0001 1.70 C1QB.1 C1QB 0.0201 1.17 
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mGST1.2 MGST1 <0.0001 2.13 BUB1.1 BUB1 <0.0001 2.16 

cMet.2 MET <0.0001 1.57 BRCA1.2 BRCA1 0.0004 1.26 

MDK.1 MDK <0.0001 1.55 SURV.2 BIRC5 <0.0001 1.93 

MDH2.1 MDH2 <0.0001 1.35 cIAP2.2 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 ATP5E <0.0001 1.45 

LMNB1.1 LMNB1 <0.0001 1.76 APOL1.1 APOL1 <0.0001 1.47 

LIMK1.1 LIMK1 <0.0001 1.43 APOE.1 APOE <0.0001 1.40 

LAPTM5.1 LAPTM5 0.0044 1.21 APOC1.3 APOC1 <0.0001 1.42 

LAMB3.1 LAMBS <0.0001 1.49 ANXA2.2 ANXA2 0.0020 1.23 

L1CAM.1 L1CAM 0.0338 1.15 ANGPTL3.3 ANGPTL3 <0.0001 1.32 

KLRK1.2 KLRK1 0.0412 1.15 AMACR1.1 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 1.28 

IL6.3 IL6 0.0091 1.19 ADAM8.1 ADAM8 0.0006 1.26 

ICAM1.1 ICAM1 0.0014 1.24 MRP2.3 ABCC2 <0.0001 1.97 

HSPA8.1 HSPA8 <0.0001 1.39 
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lower tumor grade (p-value 	.05) 

Gene 
Official 
Symbol 

CCF Grade Gene 
Official 
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 IMPS <0.0001 0.67 

VHL.1 VHL 0.0088 0.84 IL6ST.3 IL6ST <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 IL15 0.0001 0.76 

VCAM1.1 VCAM1 0.0049 0.83 IL10.3 IL10 0.0239 0.86 

USP34.1 USP34 <0.0001 0.62 IGFBP6.1 IGFBP6 <0.0001 0.75 

UMOD.1 UMOD <0.0001 0.69 IGFBP5.1 IGFBP5 <0.0001 0.74 

UGCG.1 UGCG <0.0001 0.58 IGFBP2.1 IGFBP2 <0.0001 0.76 

UBB.1 UBB <0.0001 0.62 IGF2.2 IG F2 <0.0001 0.69 

UBE1C.1 UBA3 <0.0001 0.67 IGF1R.3 IGF1R <0.0001 0.43 

tusc4.2 TUSC4 <0.0001 0.61 ID3.1 ID3 <0.0001 0.48 

TUSC2.1 TUSC2 0.0481 0.88 ID2.4 ID2 <0.0001 0.64 

TSPAN7.2 TSPAN7 <0.0001 0.29 ID1.1 ID1 <0.0001 0.37 

TSC2.1 TSC2 <0.0001 0.60 ICAM2.1 ICAM2 <0.0001 0.42 

TSC1.1 TSC1 <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 TN IP2 0.0001 0.76 HSPA1A.1 HSPA1A 0.0022 0.81 

TNFSF12.1 TNFSF12 <0.0001 0.54 HSP90AB1.1 HSP90AB1 <0.0001 0.68 

TNFRSF11B.1 TNFRSF11B <0.0001 0.73 HSD11B2.1 HSD11B2 <0.0001 0.43 

TNFRSF10D.1 TNFRSF1OD <0.0001 0.51 HPCAL1.1 HPCAL1 <0.0001 0.69 

TNFRSF10C.3 TN FRSF10C 0.0003 0.78 HNRPAB.3 HNRNPAB 0.0432 0.87 

DR5.2 TNFRSF1OB <0.0001 0.69 HMGB1.1 HMGB1 <0.0001 0.47 

TNFAIP6.1 TN FAIP6 0.0338 0.87 HIF1AN.1 HIF1AN <0.0001 0.64 

TNFAIP3.1 TN FAIP3 0.0083 0.84 HIF1A.3 HIF1A <0.0001 0.55 

TNF.1 TN F 0.0392 0.87 HGF.4 HGF 0.0022 0.81 

TMEM47.1 TMEM47 <0.0001 0.33 HDAC1.1 HDAC1 <0.0001 0.48 

TMEM27.1 TMEM27 <0.0001 0.73 HADH.1 HADH <0.0001 0.63 

TIMP3.3 TIMP3 <0.0001 0.29 GSTp.3 GSTP1 <0.0001 0.66 
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Official 
Symbol 
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p-value OR p-value OR 

TIMP2.1 TIMP2 <0.0001 0.54 GSTM3.2 GSTM3 <0.0001 0.53 

THBSI .1 THBS1 <0.0001 0.58 GSTMI .1 GSTM1 <0.0001 0.61 

THBD.1 THBD <0.0001 0.66 GRB7.2 GRB7 <0.0001 0.73 

TGFBR2.3 TGFBR2 <0.0001 0.32 GRBI 4.1 GRBI 4 0.0001 0.76 

TGFBRI .1 TGFBRI <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 GJAI .1 GJA1 <0.0001 0.66 

TEK.1 TEK <0.0001 0.34 GCLM.2 GCLM 0.0319 0.87 

cripto (TDGF1 
official).1 

TDGF1 0.0328 0.86 GCLC.3 GCLC <0.0001 0.57 

TCF4.1 TCF4 <0.0001 0.33 GATM.1 GATM 0.0006 0.79 

TAGLN.1 TAGLN <0.0001 0.58 GATA3.3 GATA3 0.0029 0.82 

TACSTD2.1 TACSTD2 <0.0001 0.61 GAS2.1 GAS2 0.0136 0.84 

SUCLGI .1 SUCLGI <0.0001 0.76 GADD45B.1 GADD45B <0.0001 0.54 

STKI 1.1 STKI 1 <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 

STAT5B.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 <0.0001 0.73 

SPRYI .1 SPRY1 <0.0001 0.40 FLTI .1 FLT1 <0.0001 0.29 

SPAST.1 SPAST 0.0002 0.78 FILIP1.1 FILIPI <0.0001 0.47 

SPARCLI .1 SPARCLI <0.0001 0.41 FIGF.1 FIGF <0.0001 0.70 

SPARC.1 SPARC <0.0001 0.50 FHLI .1 FHL1 <0.0001 0.54 

SNRK.1 SNRK <0.0001 0.29 FHIT.1 FHIT <0.0001 0.72 

SNAI1.1 SNAII <0.0001 0.54 FH.1 FH 0.0203 0.86 

MADH4.1 SMAD4 <0.0001 0.39 FGFR2 isoform 
1.1 

FGFR2 <0.0001 0.62 

MADH2.1 SMAD2 <0.0001 0.40 FGFRI .3 FGFR1 <0.0001 0.48 

SLC9A1.I SLC9A1 <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 SHANK3 <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 

FRPI .3 SFRP1 0.0003 0.78 ERG.1 ERG <0.0001 0.36 
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PAI1.3 SERPINE1 0.0115 0.85 ERCC4.1 ERCC4 0.0337 0.87 

SEMA3F.3 SEMA3F <0.0001 0.45 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 EPHB4.1 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 0.47 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 
raptor.1 

RPTOR <0.0001 0.53 EMP1.1 EMP1 <0.0001 0.42 

RPS6KB1.3 RPS6KB1 <0.0001 0.49 EMCN.1 EMCN <0.0001 0.31 

RPS23.1 RPS23 <0.0001 0.59 ELTD1.1 ELTD1 <0.0001 0.59 

ROCK2.1 ROCK2 <0.0001 0.42 EIF2C1.1 EIF2C1 <0.0001 0.63 

ROCK1.1 ROCK1 <0.0001 0.31 EG R1.1 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 EG F.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 RH EB <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 0.42 EDN2.1 EDN2 <0.0001 0.67 

NFKBp65.3 RELA <0.0001 0.69 EDN1 
endothelin.1 

EDN1 <0.0001 0.41 

RB1.1 RB1 <0.0001 0.74 EBAG9.1 EBAG9 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 0.47 DLL4.1 DLL4 <0.0001 0.49 

RAF1.3 RAF1 <0.0001 0.48 DLC1.1 DLC1 <0.0001 0.33 

RAC1.3 RAC1 <0.0001 0.75 DKFZP564008 
23.1 

DKFZP564O 
0823 

<0.0001 0.46 

PXDN.1 PXDN <0.0001 0.74 DICER1.2 DICER1 <0.0001 0.41 

PTPRG.1 PTPRG <0.0001 0.29 DIAPH1.1 DIAPH1 0.0022 0.81 

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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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 DAG1.1 DAG1 0.0150 0.85 

PRPS2.1 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 PP P2CA <0.0001 0.68 CUL1.1 CUL1 <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 CTNNA1 <0.0001 0.73 

PLAT.1 PLAT <0.0001 0.42 CTGF.1 CTGF <0.0001 0.61 

PLA2G4C.1 PLA2G4C 0.0002 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 COL5A2 0.0155 0.85 

PG F.1 PG F <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 

PARD6A.1 PARD6A 0.0088 0.84 CDH13.1 CDH13 <0.0001 0.40 

Pak1.2 PAK1 0.0014 0.81 CD99.1 CD99 0.0001 0.77 

PAH.1 PAH 0.0160 0.85 CD44.1 CD44 1 0.0216 0.86 

OGG1.1 OGG1 0.0139 0.85 CD36.1 CD36 <0.0001 0.42 

BFGF.3 NU DT6 <0.0001 0.63 CD34.1 CD34 <0.0001 0.39 
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NPR1.1 NPR1 <0.0001 0.42 CD14.1 CD14 0.0021 0.81 

NPM1.2 NPM1 <0.0001 0.61 CCND1.3 CCND1 <0.0001 0.63 

NOTCH3.1 NOTCH3 <0.0001 0.40 MCP1.1 CCL2 <0.0001 0.69 

NOTCH2.1 NOTCH2 <0.0001 0.58 CAT.1 CAT 0.0014 0.81 

NOTCH1.1 NOTCH1 <0.0001 0.38 CASP10.1 CASP10 <0.0001 0.65 

NOS3.1 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 C7 <0.0001 0.71 

NFATC2.1 NFATC2 <0.0001 0.73 C3AR1.1 C3AR1 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 C13orf15.1 C13orf15 <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 

MVP.1 MVP 0.0291 0.87 CIAP1.2 BIRC2 <0.0001 0.61 

MUC1.2 MUC1 0.0043 0.83 BGN.1 BGN <0.0001 0.43 

FRAP1.1 MTOR <0.0001 0.61 BcIx.2 BCL2L1 <0.0001 0.76 

MT1X.1 MT1X 0.0276 0.86 Bc12.2 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 APOLD1.1 APOLD1 <0.0001 0.40 

ERK1.3 MAPK3 <0.0001 0.35 APC.4 APC <0.0001 0.62 

ERK2.3 MAPK1 <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 0.62 ANGPTL4.1 ANGPTL4 <0.0001 0.75 
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Table 5b: Proxy genes for which increased expression is associated with 
lower tumor grade (p-value 	.05) 

Gene 
Official 
Symbol 

CCF Grade Gene 
Official 
Symbol 

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 ANGPT1 <0.0001 0.33 

LDB2.1 LDB2 <0.0001 0.28 ALDOB.1 ALDOB 0.0348 0.87 

LDB1.2 LDB1 <0.0001 0.52 ALDH6A1.1 ALDH6A1 <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 KRT7 <0.0001 0.61 AKT1.3 AKT1 <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 ADD1 <0.0001 0.40 

KDR.6 KDR <0.0001 0.33 ADAMTS9.1 ADAMTS9 <0.0001 0.64 

KCNJ15.1 KCNJ15 <0.0001 0.67 ADAMTS5.1 ADAMTS5 <0.0001 0.56 

HTATI P.1 KAT5 <0.0001 0.33 ADAMTS4.1 ADAMTS4 <0.0001 0.66 

G-Catenin.1 JUP <0.0001 0.39 ADAMTS2.1 ADAMTS2 <0.0001 0.69 

AP-1 (JUN 
official).2 

JUN <0.0001 0.54 ADAMTS1.1 ADAMTS1 <0.0001 0.51 

JAG1.1 JAG1 <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 0.46 MRP4.2 ABCC4 0.0337 0.87 

ITGA7.1 ITGA7 <0.0001 0.40 AAMP.1 AAMP <0.0001 0.71 

ITGA6.2 ITGA6 <0.0001 0.51 A2M.1 A2M <0.0001 0.29 

ITGA5.1 ITGA5 <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 
Official 
Symbol 

CCF Necrosis Gene 
Official 
Symbol 

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 ITGB4.2 ITGB4 0.0492 1.19 

VDR.2 VDR 0.0013 1.34 ISG20.1 ISG20 0.0006 1.38 

UBE2T.1 UBE2T <0.0001 2.08 IL-8.1 IL8 <0.0001 2.40 

TP.3 TYMP 0.0008 1.37 IL6.3 IL6 <0.0001 2.02 

TSPAN8.1 TSPAN8 0.0016 1.29 ICAM1.1 ICAM1 <0.0001 1.75 

C20 orf1.1 TPX2 <0.0001 2.64 HSPA8.1 HSPA8 0.0004 1.38 

TOP2A.4 TOP2A <0.0001 2.02 HIST1H1D.1 HIST1H1D 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 FZD2 0.0031 1.27 

TIMP1.1 TIMP1 0.0076 1.27 FN1.1 FN1 <0.0001 1.45 

TGFBI.1 TGFBI <0.0001 1.69 FCGR3A.1 FCGR3A 0.0001 1.43 

OPN, 
osteopontin.3 

SPP1 <0.0001 1.81 FCER1G.2 FCER1G <0.0001 1.50 

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 SHC1 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 1.46 

SERPINA5.1 SERPINA5 0.0016 1.27 EIF4EBP1.1 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 CXCR6.1 CXCR6 <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 RPLP1 0.0025 1.32 CTSB.1 CTSB <0.0001 1.70 

RND3.1 RN D3 0.0002 1.41 CRP.1 CRP 0.0494 1.16 

RAD51.1 RAD51 <0.0001 1.51 CP.1 CP <0.0001 1.98 

PTTG1.2 PTTG1 <0.0001 2.52 COL7A1.1 COL7A1 <0.0001 1.47 

COX2.1 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 Chk1.2 CHEK1 <0.0001 1.49 

PLAUR.3 PLAUR <0.0001 1.60 CENPF.1 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 
Official 
Symbol 

CCF Necrosis Gene 
Official 
Symbol 

CCF Necrosis 

p-value OR p-value OR 

upa.3 PLAU 0.0002 1.41 CD82.3 CD82 <0.0001 2.09 

PF4.1 PF4 0.0003 1.34 CD68.2 CD68 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 CAV2.1 CAV2 0.0003 1.35 

MMP9.1 MMP9 <0.0001 1.96 CA12.1 CA12 <0.0001 2.11 

MMP7.1 MMP7 <0.0001 1.50 C3.1 C3 <0.0001 1.58 

MMP14.1 MMP14 <0.0001 1.50 C1QB.1 C1QB 0.0032 1.31 

Ki-67.2 MK167 <0.0001 1.96 BUB1.1 BUB1 <0.0001 2.25 

mGST1.2 MGST1 <0.0001 1.63 BRCA1.2 BRCA1 0.0006 1.35 

cMet.2 MET 0.0357 1.22 SURV.2 BIRC5 <0.0001 2.11 

MDK.1 MDK <0.0001 1.78 c1AP2.2 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 PRO2000.3 ATAD2 0.0166 1.24 

LMNB1.1 LMNB1 <0.0001 2.04 APOL1.1 APOL1 <0.0001 1.54 

LIMK1.1 LIMK1 <0.0001 2.51 APOC1.3 APOC1 0.0026 1.30 

LGALS9.1 LGALS9 0.0136 1.25 ANXA2.2 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 ADAM8.1 ADAM8 <0.0001 1.89 

LAMB3.1 LAMBS <0.0001 1.96 MRP2.3 ABCC2 0.0002 1.39 

L1CAM.1 L1CAM <0.0001 1.43 
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Table 6b: Proxy genes for which increased expression is associated with the 
absence of necrosis (p-value 	.05) 

Gene 
Official 
Symbol 

CCF Necrosis Gene 
Official 
Symbol 

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 ID3 <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 

VCAM1.1 VCAM1 <0.0001 0.55 HYAL1.1 HYAL1 <0.0001 0.39 

USP34.1 USP34 <0.0001 0.64 HSPG2.1 HSPG2 <0.0001 0.33 

UMOD.1 UMOD <0.0001 0.36 HSP90AB1.1 HSP90AB1 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 

UBE1C.1 UBA3 <0.0001 0.59 HPCAL1.1 HPCAL1 <0.0001 0.68 

TS.1 TYMS <0.0001 0.70 HMGB1.1 HMGB1 <0.0001 0.42 

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 0.55 

TSC2.1 TSC2 <0.0001 0.45 HAVCR1.1 HAVCR1 0.0012 0.76 

TSC1.1 TSC1 <0.0001 0.45 HADH.1 HADH <0.0001 0.49 

P53.2 TP53 <0.0001 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 GSTM1 <0.0001 0.54 

TNFRSF11B.1 TNFRSF11B <0.0001 0.59 GRB7.2 GRB7 <0.0001 0.49 

TNFRSF10D.1 TNFRSF1OD <0.0001 0.58 GPX3.1 GPX3 <0.0001 0.59 

DR5.2 TNFRSF1OB 0.0001 0.71 GPC3.1 GPC3 0.0287 0.81 

TNFAIP6.1 TNFAIP6 <0.0001 0.67 GJA1.1 GJA1 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 GADD45B.1 GADD45B <0.0001 0.67 

THBS1.1 THBS1 <0.0001 0.62 FOS.1 FOS <0.0001 0.56 

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 
Official 
Symbol 

CCF Necrosis Gene 
Official 
Symbol 

CCF Necrosis 

p-value OR p-value OR 

TGFb1.1 TGFB1 0.0036 0.76 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 FHIT.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 
1.1 

FGFR2 <0.0001 0.51 

STK11.1 STK11 <0.0001 0.48 FGFR1.3 FGFR1 <0.0001 0.55 

STAT5B.2 STAT5B <0.0001 0.36 FGF2.2 FGF2 <0.0001 0.61 

STAT5A.1 STAT5A <0.0001 0.56 FGF1.1 FGF1 <0.0001 0.49 

STAT3.1 STAT3 <0.0001 0.63 FDPS.1 FDPS <0.0001 0.43 

SPRY1.1 SPRY1 <0.0001 0.42 FBXW7.1 FBXW7 <0.0001 0.60 

SPAST.1 SPAST 0.0004 0.74 fas.1 FAS 0.0054 0.79 

SPARCL1.1 SPARCL1 <0.0001 0.48 ESRRG.3 ESRRG <0.0001 0.68 

SPARC.1 SPARC <0.0001 0.54 ERG.1 ERG <0.0001 0.34 

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 SNAI1 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 EPHA2 <0.0001 0.36 

SKIL.1 SKIL <0.0001 0.59 EPAS1.1 EPAS1 <0.0001 0.29 

SHANK3.1 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 ELTD1 <0.0001 0.59 

SDHA.1 SDHA <0.0001 0.47 EIF2C1.1 EIF2C1 <0.0001 0.52 

SCNN1A.2 SCNN1A 0.0013 0.73 EGR1.1 EGR1 <0.0001 0.54 

SCN4B.1 SCN4B <0.0001 0.35 EGLN3.1 EGLN3 <0.0001 0.69 

S100A2.1 5100A2 0.0355 0.82 EGFR.2 EGFR <0.0001 0.70 

KIAA1303 
raptor.1 

RPTOR <0.0001 0.49 EFNB2.1 EFNB2 <0.0001 0.34 

RPS6KB1.3 RPS6KB1 <0.0001 0.55 EFNB1.2 EFNB1 <0.0001 0.41 

63 



WO 2011/085263 
	

PCT/US2011/020596 

Atty Dkt: GHDX-043W0 
Client Ref.: GHI-0043.WO 

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

CCF Necrosis 

p-value OR p-value OR 

RPS6KAI.1 RPS6KA1 0.0002 0.68 EEF1A1.1 EEF1A1 <0.0001 0.32 

RPS23.1 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 EDN1 
endothelin.1 

EDN1 <0.0001 0.41 

RIPK1.1 RIPK1 <0.0001 0.45 EBAG9.1 EBAG9 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 DLC1 <0.0001 0.36 

FLJ22655.1 RERGL <0.0001 0.26 DKFZP564008 
23.1 

DKFZP564O 
0823 

<0.0001 0.35 

NFKBp65.3 RELA <0.0001 0.71 DICER1.2 DICER1 <0.0001 0.46 

RB1.1 RB1 <0.0001 0.54 DIAPH1.1 DIAPH1 <0.0001 0.63 

RASSF1.1 RASSF1 <0.0001 0.63 DIABLO.1 DIABLO 0.0002 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 0.47 

PTN.1 PTN <0.0001 0.41 CYR61.1 CYR61 <0.0001 0.52 

PTK2.1 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 CUL1.1 CUL1 <0.0001 0.62 

PRKCD.2 PRKCD <0.0001 0.68 CUBN.1 CUBN <0.0001 0.39 

PPP2CA.1 PPP2CA <0.0001 0.53 CTSH.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.1 PLG <0.0001 0.38 CSF1R.2 CSF1R 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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PIK3CA.1 PIK3CA <0.0001 0.47 COL4A2.1 COL4A2 <0.0001 0.51 

PI3K.2 PIK3C2B <0.0001 0.42 COL4A1.1 COL4A1 <0.0001 0.66 

PG F.1 PG F 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 0.45 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 0.43 CDH6.1 CDH6 <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 

PARD6A.1 PARD6A 0.0045 0.77 CDH16.1 CDH16 <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 

OGG1.1 OGG1 <0.0001 0.62 CD34.1 CD34 <0.0001 0.34 

BFGF.3 NU DT6 <0.0001 0.45 CD24.1 CD24 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 

NOTCH1.1 NOTCH1 <0.0001 0.38 CACNA2D1.1 CACNA2D1 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 C7 <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 C13orf15.1 C13orf15 <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 NFAT5 <0.0001 0.55 BNI P3.1 BNI P3 0.0021 0.77 

MYRIP.2 MYRIP <0.0001 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 BCL2L12.1 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 
Official 
Symbol 

CCF Necrosis Gene 
Official 
Symbol 

CCF Necrosis 

p-value OR p-value OR 

FRAP1.1 MTOR <0.0001 0.56 Bc1x.2 BCL2L1 <0.0001 0.60 

MSH3.2 MSH3 <0.0001 0.47 Bc12.2 BCL2 <0.0001 0.31 

MSH2.3 MSH2 <0.0001 0.51 BAG1.2 BAG1 <0.0001 0.42 

MMP2.2 MMP2 0.0229 0.82 BAD.1 BAD 0.0187 0.82 

STMY3.3 MMP11 <0.0001 0.66 AXL.1 AXL 0.0077 0.79 

GBL.1 MLST8 0.0193 0.82 ATP6V1B1.1 ATP6V1B1 <0.0001 0.52 

MIF.2 MIF <0.0001 0.69 ASS1.1 ASS1 <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 MCM3 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 ANXA4.1 ANXA4 0.0012 0.76 

MAP2K3.1 MAP2K3 <0.0001 0.52 ANXA1.2 ANXA1 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 ANGPTL4.1 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 

LMO2.1 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 ALDH6A1 <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 AKT1 <0.0001 0.47 

c-kit.2 KIT <0.0001 0.41 AHR.1 AHR <0.0001 0.60 

KDR.6 KDR <0.0001 0.28 AGTR1.1 AGTR1 <0.0001 0.33 

KCNJ15.1 KCNJ15 <0.0001 0.43 AGT.1 AGT 0.0032 0.77 

HTATIP.1 KAT5 <0.0001 0.27 ADH6.1 ADH6 0.0011 0.71 

G-Catenin.1 JUP <0.0001 0.32 ADH1B.1 ADH1B <0.0001 0.69 

AP-1 (JUN 
official).2 

JUN <0.0001 0.64 ADFP.1 ADFP 0.0001 0.73 
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Table 6b: Proxy genes for which increased expression is associated with the 
absence of necrosis (p-value 	.05) 

Gene 
Official 
Symbol 

CCF Necrosis Gene 
Official 
Symbol 

CCF Necrosis 

p-value OR p-value OR 

JAG1.1 JAG1 <0.0001 0.23 ADD1.1 ADD1 <0.0001 0.33 

ITGB5.1 ITGB5 <0.0001 0.64 ADAMTS9.1 ADAMTS9 <0.0001 0.69 

ITGB3.1 ITGB3 0.0468 0.84 ADAMTS5.1 ADAMTS5 <0.0001 0.55 

ITGB1.1 ITGB1 <0.0001 0.59 ADAMTS1.1 ADAMTS1 <0.0001 0.56 

ITGA7.1 ITGA7 <0.0001 0.38 ADAM17.1 ADAM17 0.0009 0.76 

ITGA6.2 ITGA6 <0.0001 0.40 ACE2.1 ACE2 <0.0001 0.45 

ITGA5.1 ITGA5 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 0.61 

IQGAP2.1 IQGAP2 <0.0001 0.52 MRP3.1 ABCC3 0.0011 0.76 

INSR.1 INSR <0.0001 0.38 MRP1.1 ABCC1 0.0008 0.75 

IMP3.1 IMPS <0.0001 0.53 ABCB1.5 ABCB1 <0.0001 0.59 

IL6ST.3 IL6ST <0.0001 0.36 NPD009 
(ABAT 
official).3 

ABAT 0.0001 0.70 

IL15.1 IL15 <0.0001 0.67 AAMP.1 AAMP <0.0001 0.62 

IGFBP6.1 IGFBP6 <0.0001 0.66 A2M.1 A2M <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 
Official 
Symbol 

Nodal Invasion Gene 
Official 
Symbol 

Nodal Invasion 

p-value OR p-value OR 

TUBB.1 TUBB2A 0.0242 2.56 IL-8.1 IL8 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 ENO2.1 ENO2 0.0190 3.43 

upa.3 PLAU 0.0450 2.78 CCNB1.2 CCNB1 0.0387 1.87 

MMP9.1 MMP9 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 
Official 
Symbol 

Nodal Invasion Gene 
Official 
Symbol 

Nodal Invasion 

p-value OR p-value OR 

VWF.1 VWF 0.0221 0.42 HMGB1.1 HMGB1 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 

tusc4.2 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 TSC1 0.0372 0.38 GJA1.1 GJA1 0.0451 0.46 

TMSB10.1 TMSB10 0.0202 0.43 GATM.1 GATM 0.0038 0.25 

TMEM47.1 TMEM47 0.0077 0.32 GATA3.3 GATA3 0.0188 0.06 

TMEM27.1 TMEM27 0.0431 0.41 FOLR1.1 FOLR1 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 TG FA 0.0025 0.32 fas.1 FAS 0.0163 0.39 

TEK.1 TEK 0.0018 0.09 ErbB3.1 ERBB3 0.0145 0.33 

TCF4.1 TCF4 0.0088 0.38 EPHA2.1 EPHA2 0.0392 0.37 

STAT5A.1 STAT5A 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 EMCN 0.0022 0.19 

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 

SHANK3.1 SHANK3 0.0024 0.30 EDNRB.1 EDNRB 0.0106 0.36 

SGK.1 SG K1 0.0087 0.35 EDN1 
endothelin.1 

EDN1 0.0440 0.42 

SELENBP1.1 SELENBP1 0.0016 0.29 DPYS.1 DPYS 0.0454 0.43 

SCN4B.1 SCN4B 0.0081 0.08 DKFZP564008 
23.1 

DKFZP564O 
0823 

0.0131 0.31 

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 CX3CR1 0.0224 0.13 

RASSF1.1 RASSF1 0.0004 0.23 CUBN.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 
Official 
Symbol 

Nodal Invasion Gene 
Official 
Symbol 

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 p27.3 CDKN1B 0.0393 0.60 

PLA2G4C.1 PLA2G4C 0.0002 0.03 CDH5.1 CDH5 0.0038 0.33 

PI3K.2 PIK3C2B 0.0138 0.13 CDH13.1 CDH13 0.0203 0.39 

PFKP.1 PFKP 0.0040 0.41 CD99.1 CD99 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 0.33 

PDGFB.3 PDGFB 0.0359 0.47 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 

PARD6A.1 PARD6A 0.0243 0.21 CA9.3 CA9 0.0077 0.48 

BFGF.3 NUDT6 0.0082 0.15 C13orf15.1 C13orf15 0.0152 0.39 

NRG1.3 NRG1 0.0393 0.19 BUB3.1 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 Bc1x.2 BCL2L1 0.0225 0.52 

NFX1.1 NFX1 0.0065 0.35 Bc12.2 BCL2 0.0442 0.45 

MYH11.1 MYH11 0.0149 0.36 AXL.1 AXL 0.0451 0.44 

cMYC.3 MYC 0.0472 0.46 ATP6V1B1.1 ATP6V1B1 0.0257 0.03 

MUC1.2 MUC1 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 ANXA5.1 ANXA5 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 ANXA1 0.0497 0.39 

KDR.6 KDR 0.0106 0.34 ANGPTL7.1 ANGPTL7 0.0444 0.16 

ITGB1.1 ITGB1 0.0469 0.36 ANGPTL4.1 ANGPTL4 0.0197 0.55 

ITGA7.1 ITGA7 0.0290 0.38 ANGPT1.1 ANGPT1 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 
Official 
Symbol 

Nodal Invasion Gene 
Official 
Symbol 

Nodal Invasion 

p-value OR p-value OR 

ITGA6.2 ITGA6 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 AGTR1.1 AGTR1 0.0142 0.11 

IMP3.1 IMPS 0.0086 0.43 ADH6.1 ADH6 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 

IF127.1 IF127 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 HYAL1 0.0001 0.08 MRP1.1 ABCC1 0.0022 0.32 

Hepsin.1 HPN 0.0024 0.14 NPD009 
(ABAT 
official).3 

ABAT 0.0110 0.19 

HPCAL1.1 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) 

Gene 

Official 

Symbol p-value HR Gene 

Official 

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 IGF1R.3 IGF1R 0.0281 0.85 

ALDOB.1 ALDOB 0.0328 0.84 IL15.1 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 KL.1 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 

CCL4.2 CCL4 0.0045 0.81 MAP4.1 MAP4 0.0219 0.84 

CCL5.2 CCL5 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 PIK3C2B 0.0329 0.83 

CCR7.1 CCR7 0.0020 0.80 PLA2G4C.1 PLA2G4C 0.0452 0.87 

CD4.1 CD4 0.0195 0.86 PPAP2B.1 PPAP2B 0.0001 0.74 

CD8A.1 CD8A 0.0058 0.83 PRCC.1 PRCC 0.0333 0.88 

CEACAM1.1 CEACAM1 0.0022 0.81 PRKCB1.1 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 PSM B9.1 PSM B9 0.0262 0.87 

CXCL10.1 CXCL10 0.0323 0.86 PTPRB.1 PTPRB 0.0030 0.80 

CXCL9.1 CXCL9 0.0006 0.79 RGS5.1 RGS5 0.0480 0.85 

CXCR6.1 CXCR6 0.0469 0.88 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 SHAN K3 0.0311 0.84 

ECRG4.1 C2orf40 0.0244 0.84 SN RK.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 TGFBR2.3 TGFBR2 0.0343 0.85 

EPAS1.1 EPAS1 0.0411 0.84 TIM P3.3 TIM P3 0.0165 0.83 

fas.1 FAS 0.0242 0.87 TM EM27.1 TM EM27 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 WWOX.5 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 

72 



WO 2011/085263 
	

PCT/US2011/020596 

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

covariate adjustment (p<0.05) 

Gene 

Official 

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 

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 

OPN, 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 
Symbol n 

Gene 
Subset (Pathway) HR HR (95% CI) 

LR 
ChiSq 

LR p 
-value q-value 

EMCN 928 Angiogenesis 0.68 (0.57,0.80) 19.87 <0.0001 0.0042 

PPAP2B 928 Angiogenesis 0.74 (0.65,0.85) 16.15 0.0001 0.0148 

CCL5 928 Immune Response 0.78 (0.68,0.89) 12.98 0.0003 0.0529 

CXCL9 928 Immune Response 0.79 (0.70,0.91) 11.74 0.0006 0.0772 

NOS3 928 Angiogenesis 0.78 (0.68,0.90) 11.32 0.0008 0.0774 

NUDT6 926 Angiogenesis 0.77 (0.66,0.90) 10.77 0.0010 0.0850 

AQP1 928 Transport 0.79 (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 

ITGB5 928 
Cell Adhesion/ 

Extracellular 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 926 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 0.0850 

PRKCH 917 Angiogenesis 0.82 (0.72,0.93) 9.36 0.0022 0.0850 

CASP10 927 Apoptosis 0.82 (0.73,0.93) 9.25 0.0024 0.0850 

SNRK 928 Angiogenesis 0.81 (0.71,0.92) 9.09 0.0026 0.0863 

PTPRB 927 Angiogenesis 0.80 (0.69,0.92) 8.83 0.0030 0.0933 

74 
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CGTTCCGATCCTCT AGGTCCCTGTTG ATGCCTACAGCACCC 
A-Catenin.2  NM 001903 	'NM 001903.1  CTNNA1 )765 ATACTGCAT 

Otatatddeatted 
GCCTTATAGG 
abdtftdoAdAkaA 

TGATGTCGCA 
ddatfdttbdttatd 

0 ,.., = - 
A2M.1 NM-  000014 	NM = 000014.4 , A2M :6456 TAGC 

GTGTGGCAGGTGG 
TGCAG 
CTCCATCCACTCC 

CACTGGGAC 
CGCTTCAAAGGACCA 

,-, 

cio , 
AAMP.1  NM 001087 	NM 001087.3 AAMP 5474 ACACTAA AGGTCTC GACCTCCTC t..) 

(...) 
AAACACCACTGGAG CAAGCCTGGAAC CTCGCCAATGATGCT 

ABCB1.5 	 . NM 000927 	.iNM 000927:2 ABCB1 i3099 CATTGA 
tdddadAddfA 

CTATAGCC 
AAdkAdaddAd 

GCTCAAGTT 	.. 
batadtdAAdddtd 

ACADSB.1 ,.- NM 001609 	NM 001609.3 - 	•i 	- ACADSB 6278 t GCCAT TCCTCAAAT CCATCATTGT 
CCGCTGTACGAGG CCGTGTCTGTGA TGCCCTCAGCAATGA 

ACE.1  NM 000789 	il NM 000789.2 ACE )4257 ATTTCA AGCCGT AGCCTACAA 
TACAATGAGAGGCT TAATGGCCTCAGC CGACCTCAGATCTCC 

ACE2.1  NM 021804 	il NM 021804.1 ACE2 )6108 CTGGGC TGCTTG AGCTTTCCC 

: . GAAGTGCCAGGAG CGGGCACTCACT TGCTACTTGCAAAGG 
ADAM17.1 NM 003183 	NM 003183.3 ADAM17 :2617 GCGATTA GCTATTACC CGTGTCCTACTGC 

-.1 cs 	ADAM8.1 NM 001109 	NM 001109.2 ADAM8 :3978 
GTCACTGTGTCCAG 
CCCA 

TGATGACCTGCTT 
TGGTGC 

TTCCCAGTTCCTGTC 
TACACCCGG 

GGACAGGTGCAAG ATCTACAACCTTG CAAGCCAAAGGCATT 
ADAMTS1.1  NM 006988 	NM 006988.2 ADAMTS1 2639 CTCATCTG GGCTGCAA GGCTACTTCTTCG 

GAGAATGTCTGCC ATCGTGGTATTCA TACCTCCAGCAGAAG 
ADAMT52.1  NM 014244 	NM 014244.1 ADAMTS2 i3979 : GCTGG TCGTGGC CCAGACACG 

TTTGACAAGTGCAT AATTTCCTGAAGG CTGCTTGCTGCAACC 
ADAMT54.1 NM 005099 	NM 005099.3 ADAMTS4 2642 GGTGTG AGCCTGA AGAACCGT 

CACTGTGGCTCAC GGAACCAAAGGT ATTTACTTGGCCTCT 
ADAMT55.1 ii NM 007038 	NM 007038.1 = 	: 	= ADAMTS5 2641 GAAATCG CTCTTCACAGA CCCATGACGATTCC 

GCGAGTTCAAAGTG CACAGATGGCCA CACACAGGGTGCCA 
ADAMTS8.1  NM 007037 	il NM 007037.2 ADAMTS8 )2640 TTCGAG 

GCACAGGTTACACA n  
GTGTTTCT 
CGACATTGGCAG 

TCAATCACCT 
CCGGCTCCCGTTATA 

1-d 
,-i 

ADAMTS9.1  NM 182920 	)'NM 182920.1  ADAMTS9 )6109 ACCCAA 
btotkdoAddAka 

TCATCG 
tobttdkAddA 

GGGACATTC 
dAtdtttAAdddAdo ,.., = cp 

ADD1.1 NM 001119 	NM 001119.3 ADD1 3980 CTCCG 
AAGACCATCACCTC 

GTCACCAT 
CAATTTGCGGCTC 

CATCCCTCC  

ATGACCAGTGCTCTG 
,-, 
N 

ADFP.1  NM 001122 	NM 001122.2 PLIN2 i. 4503 CGTGG 
AAGCCAACAAACCT 

TAGCTTC 
AAAATGCAAGAAG 

CCCATCATC 
TTTCCTCAATGGCAA 

o 

o, 
ADH1B.1  NM 000668 	NM 000668.4 ADH1B 6325 TCCTTC TCACAGGAA AGGTGACACA 
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• TGTTGGGGAGTAAA AACGATTCCAGCC TCTTGTATCCCACCA 
ADI-16:1....................................  

ADM.1 

NM 000672 	'NM 000672.3 

NM 001124 	NM 001124.1 - 	= 

ADH6..............i6111.............CACTTGG 

ADM 	i3248 ..... 

tAAdddAdAAddAd 
ACGG 
AGCCAACATGTGAC 

 CCTTC 	... 
TGGGCGCCTAAA 
TCCTAA 
TCTGATCTCCATC 

TCTTGGGCC 	... 
ddAdtddAAdtadt 
CCCCACTTTC 
CAACACGTCACCACC 

0 ,.., = . ,-, 
'a 
cio u, 

AGR2.1  NM 006408 	NM 006408.2 AGR2 	I3245 • TAATTGGA TGCCTCA CTTTGCTCT t..) 
(...) 

GATCCAGCCTCACT CCAGTTGAGGGA TGAGACCCTCCACCT 
AGT.1 NM 000029 	NM 000029.2 AGT 	I6112 ATGCCT GTTTTGCT TGTCCAGGT 

AGCATTGATCGATA CTACAAGCATTGT ATTGTTCACCCAATG 
AGTR1.1 NM 000685 	NM 000685.3 - 	 •i 	- AGTR1 	j.4258 CCTGGC GCGTCG AAGTCCCGC 	.. 

GCGGCATAGAGAC ACATCTTGTGGGA CAGGCTAGCCAAAC 
AHR.1  NM 001621 	NM 001621.2 AHR 	j3981 CGACTT AAGGCA GGTCCAACTC 

GACGTTCAGCTACC TCAGGATCATTTT ATCTCTTGCCCAGCA 
AIF1.1  NM 032955 	NM 032955.1 AIF1 	j6452 CTGACTTT TAGGATGGC TCATCCTGA 

CGCTTCTATGGCGC TCCCGGTACACC CAGCCCTGGACTAC 
AKT1.3 NM 005163 	NM 005163.1 AKT1 	118 TGAGAT ACGTTCTT CTGCACTCGG 

-.1 
cs) IAKT2.3 NM 001626 	NM 001626.2 AKT2 	:358 

TCCTGCCACCCTTC 
AAACC 

GGCGGTAAATTCA 
TCATCGAA 

CAGGTCACGTCCGA 
GGTCGACACA 

----------------- ---1 	 ----- --I- 	---- TTGTCTCTGCCTTG CCAGCATTAGATT TCACGGTACACAATC 
AKT3.2  NM 005465 	NM 005465.1 AKT3 	21 i  GACTATCTACA CTCCAACTTGA TTTCCGGA 

: .• GGACAGGGTAAGA AACCGGAAGAAG CTGCAGCGTCAATCT 
ALDH4.2  NM 003748 	NM 003748.2 ALDH4A1 	I2092 CCGTGAT TCGATGAG CCGCTTG 

: .•• GGCTCTTTCAACAG GCATGCTCCACC CAGCCACTTCTTGGC 
ALDH6A1.1 NM 005589 	NM 005589.2 ALDH6A1 	I6114 CAGTCC AGCTCT TTCTCCCAC 

: .•• GCCTGTACGTGCC TCATCGGAGCTT TGCCAGAGCCTCAA 
ALDOA.1 := NM 000034 	NM 000034.2 :. 	= ALDOA 	I3810 .... AGCTC . GATCTCG CTGTCTCTGC  

. . CCCTCTACCAGAAG TAACTTGATTCCC TCCCCTTTTCCTTGA 
ALDOB.1  NM 000035 	NM 000035.2 ALDOB 	j6321 GACAGC ACCACGA GGATGTTTCTG 1-d 

: . AGTTCCTCAATGGT AGCACTAGCCTG CATGCTGTTGAGAC n 
1-i 

ii.ALOX12i1...............................  NM...000697...........NM...000697,1............  ALOX12........... 861............GCCAAC   ... 
dAddtadikddAdt 

GAGGGC   
dAAdadtdAddik 

 GCTCGACCTC 	. ... 
daddAtddadtAdA ,.., = 

cp 
ALOX5.1 	................................ NM 	000698 	......NM 	000698,2 ......... ALOX5 	...........14259 	...... TCGTGA 

GGACAGTCAGTTTT 
CTTGCG 
GACAGCCCAGAG 

CGTAGACATC  

CAGTAACTCGGGGC 
,-, 
a t..) 

AMACR1.1  NM 014324 	NM 014324.4 AMACR 	3930 : AGGGTTGC ACCCAC CTGTTTCCC o 

TCTACTTGGGGTGA CCTTTTTAAAGCC TCACGTGGCTCGAC o o 

ANGPT1.1  NM 001146 	NM 001146.3 ANGPT1 	12654 CAGTGC CGACAGT TATAGAAAACTCCA 



Table A 

: .••• . • . i Gene 
Official 	i Version 

Gene  Accession Num 	Sequence ID Symbol 	ID F Primer Seq R Primer Seq Probe Seq 
• CCGTGAAAGCTGCT TTGCAGTGGGAA AAGCTGACACAGCC 

ANGPT2i1..... 	....... 
••••••• 	••••••••••••••••• 

NM 001147 	il NM...001147i1 

•••••••••••••••••••• T 	••• 	••••••••••• 

ANGPT2 	j2655 
-••••••••••••••••••••••••••••T•••••••••••••••••••••  

CTGTAA 
batAtotdobtbAA 

GAACAGTC 
tAadtdatddttA 

CTCCCAAGTG 
fatatAbAAdbAdbf 

0 
t.., = - 

ANGPTL2.1 

ANGPTL3.3  

NM 012098 	NM 012098.2 - 	- 

NM 014495 	MM 014495.2 

ANGPTL2 	:3982 .„..,  

ANGPTL3 	6505 

CTCC 
GTTGCGATTACTGG 
CAATGT 
ATGACCTCAGATGG 

TGCACTCG 
TGCTTTGTGATCC 
CAAGTAGA 
CCGGTTGAAGTC 

CAGGCTCCT 	... 
CCAATGCAATCCCG 
GAAAACAAAG 
CATCGTGGCGCCTC 

,-, 
' 

cio u, 
t..) c., 
W  

ANGPTL4:.1..... 	........N.M....0.1.6109 
r••••••••••••••• 	••••••••••••••• ••••••••••••• 	 ••• 	••••••• 

......1.N.M...0.1.61.09:2....  
••••••••••••••••••••••••• 	

.3237 AGGCTG 
dtddkAdAdtboA 

CACTGAG 
ddeAtddAdato..  

TGAATTACTG 
td.kboAdddddtA..  

ANGPTL7.1 NM 021146 	NM 021146.2 ANGPTL7 	6115 ACCTCA CTTATTGT GTACACTCCA 

. . CTCCAGGTGTACCT GAGAAGGCTGGG AGCCTTCTCCCACAG 
ANTXR1.1  NM 032208 	NM _032208.1 ANTXR1 	j3363 CCAACC AGACTCTG CTGCCTACA 

GCCCCTATCCTACC CCTTTAACCATTA TCCTCGGATGTCGCT 
ANXA1.2  NM 000700 	NM _000700.1 ANXA1 	11907 TTCAATCC TGGCCTTATGC GCCT 

CAAGACACTAAGGG CGTGTCGGGCTT CCACCACACAGGTA 
ANXA2.2 NM 004039 	NM 004039.1 ANXA2 	2269 CGACTACCA CAGTCAT CAGCAGCGCT 

.•• TGGGAGGGATGAA CTCATACAGGTCC TGTCTCACGAGAGC 
- 1 	ANXA4.1 
-.I  

NM 001153 	NM 001153.2 ANXA4 	i3984 GGAAAT TGGGCA ATCGTCCAGA 
GCTCAAGCCTGGA AGAACCACCAACA AGTACCCTGAAGTGT 

ANXA5.1  NM 001154 	NM 001154.2 ANXA5 	3785 AGATGAC TCCGCT CCCCCACCA 
GACTGCAAAGATG TAGCCATAAGGTC CTATGACGATGCCCT 

AP-1 (JUN official).2  NM 002228 	NM 002228.2 JUN 	2157 GAAACGA CGCTCTC CAACGCCTC 
ACAACGACCGCAC CTGAGGCGGTAT CTTCATCCCGCCTGA 

AP1M2...1.....  ......I.N.M...00.5498:3..........  AP.1M2 .......i5.1.04-.  CATCT GACATGAG TGGTGACTT 
r••••••••• 	••••••••••••••••••••• 

........N.M...0.05498 

••••••••••••• 	 ••• 	• ••••••••••••••••• 	••••••••••• ..d.Ak.ddd.A.Ad.).6.d.  CATCCTGGTTCAC tadA.AttdAdbAd.  
: APAF1.2 NM 181861 	NM 181861.1 = APAF1 	i4086 4-. CTGGTGA : CTTTCAA GCTCTCCAAA 	: - 

. . GGACAGCAGGAAT ACCCACTCGATTT CATTGGCTCCCCGT 
APC.4  NM 000038 	NM _000038.1 APC 	4.1 GTGTTTC GTTTCTG GACCTGTA 1-d 

• CCAGCCTGATAAAG n 
 CACTCTGAATCCT AGGACAGGACCTCC 1-i 

APOC1.3 NM 001645 	NM 001645.3 APOC1 	:6608 GTCCTG TGCTGGA CAACCAAGC 
GCCTCAAGAGCTG CCTGCACCTTCTC ACTGGCGCTGCATG 

cp t..) o 
APOE.1 	.................................. NM 000041 	'NM _000041.2 APOE 	:4340 GTTCG 

CGGACCAAGAACT 
CACCA 
ATTTTGTCCTGGC 

TCTTCCAC  

AGGCATATCTCTCCT 
,-, 
O' t..) 

APOL1.1  NM 003661 	MM 003661.2 APOL1 	6117 : GTGACC CCCTG GGTGGCTGC 
o 

GAGCAGCTGGAGT AGAGATCTTGAG CAGCTCTGCACCAA  

APOLD1.1  NM 030817 	NM 030817.1 APOLD1 	:6118 CTCGG GTCGTGGC GTCCAGTCGT 
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GCTTGCTGTATGAC AAGGCTGACCTCT ACAGCCTTCCCTCTG 
AQP1.1 NM 198098 	1NM 198098.1 AQP1 	:5294 CCCTG 

TGTGAGTGAAATGC 
CCCCTC 
TTGTGGTTCGTTA 

CATTGACCT 
CCGTCCTCGGGAGC 

0 
t..) 
= ,-, 

AREG.2  

ARF1.1 

NM 001657 	NM 001657.1 

. 
NM 001658 	NM 001658.2 

AREG 	€87 

. 
ARF1 	:2776 

CTTCTAGTAGTGA 
CAGTAGAGATCCCC 
GCAACT 

TCATACTCTTCTG 
ACAAGCACATGG 
CTATGGAA 

CGACTATGA 
CTTGTCCTTGGGTCA 
CCCTG CA 

,-, 
'a cio u, t..) o, (...) 

GCATGGGCTACTG CCACATCGATTCA AGCTTGCTCAGTCC 
ARG99.1 NM 031920 	MM 031920.2 :3873 CATCC GCCAAG GTGCACAAAA 

ACTCTGCTTCCCAA GAAGCTAGAGGC CTGTTCACACGCTCA 
ARGHEF18.1  NM 015318 	NM 015318.2 ARHGEF18 	3008 GGGC CCGCTC GCCTGTCTG 

GGTCCTCCGTCGG GTCGCAAACTCG CCACGGTCTGGTCTT 
ARHA.1  NM 001664 	MM 001664.1 RHOA 	2981 • TTCTC GAGACG CAGCTACCC 

TGGTCCCTAGAACA TGATGGAGGATC TAAAACCGGGCTTTC 
ARHGDIB.1 . NM 001175 	INM 001175.4 ARHGDIB 	.3987 AGAGGC AGAGGGAG ACCCAACCT . 

TGCAGGAACGCCT GGTTTGGAGGGA CTGGGCGAGCACGC 
ARRB1.1 NM 004041 	gNM 004041.2 - 	:• 	- ARRB1 	2656 .,.. CATCAA TCTCAAAGG TTACCCTTTC 

-.1  
a) 	ASS1.1  NM 054012 	il NM 054012.3 ASS1 	6328 

CCCCCAGATAAAGG 
TCATTG 

TGCGTACTCCATC 
AGGTCAT 

TCTACAACCGGTTCA 
AGGGCCG 

AGAACGCCTATTTG GGCAGAAAGAGG ACCTAGGACTCGTTC 
ATP1A1.1  NM 000701 	il NM 000701.6 ATP1A1 	6119 GAGCTG TGGCAG TCCGAGGCC 

CCGCTTTCGCTACA TGGGAGTATCGG TCCAGCCTGTCTCCA 
ATP5E.1 . NM 006886 	INM 006886.2 . ATP5E .i3535 GCAT ATGTAGCTG GTAGGCCAC 

. AACCATGGGGAAC GGTGATGATCCG CTTCCTGAACTTGGC 
ATP6V1B1.1 ------------------------- NM 001692 	ii NM 001692.3 -------: 	 --------- ATP6V1B1 	:6293  -------:- 	------ GTCTG CTCGAT CAATGACCC 

TTGCAGCCCTGTCT CTGCACAGAGAA TATCCCACCTCCATC 
AXL.1  NM 001699 	MM 001699.3 AXL 	3989 TCCTAC GGGGAGG CCAGACAGG 

CCGAGGCCCTGAC GTCCCGGGTTGT CCATCGATCCAGTCT 
AZU1.1 NM 001700 	NM 001700.3 AZU1 	6120 TTCTT TGAGAA CGGAAGAGC 1-d 

GGCTCTTGTGCGTA TCAGATGACGAA AGGCTCAGTGATGT 1-i 
B-Catenin.3 NM 001904 	il NM 001904.1 -------: 

, 
 CTNNB1 	!769 

• 

CTGTCCTT 

GGGATCGAGACAT 
cp-------------------------- 

GAG CACAGATG 

TGGAATTCATCCA 

CTTCCCTGTCACCAG 

CGGCATCTTCAAACC o t..) 
,-, 

B2M.4  NM 004048 	NM 004048.1 B2M 	467 , : GTAAG CA 
GGGTCAGGGGCCT 

ATCCAAAT 
CTGCTCACTCGG 

TCCATGATG  

TGGGCCCAGAGCAT 
a t..) o 

BAD.1  

BAG1.2 

NM 032989 	MM 032989.2 

NM 004323 	NM 004323.2 

BAD 	17209 

BAG1 	478 

CGAGAT 
CGTTGTCAGCACTT 
GGAATACAA 

CTCAAACTC 
GTTCAACCTCTTC 
CTGTGGACTGT 

GTTCCAGATC 
CCCAATTAACATGAC 
CCGGCAACCAT 

u, 
o, 
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CTAGGGGCAAAAA CTAAATGCCCAAG TTCCATGCCAGACAG 

BAG2.1 NM 004282 NM 004282.2 BAG2 :2808 GCATGA GTGACTG GAAAAAGCA 0 
t..) 

Bak.2 

Bax.1  

NM-  001188 

NM 004324 

NM-  001188.1 

NM 004324.1 

BAK1 

BAX 

82i 

10 

CCATTCCCACCATT 
CTACCT 
CCGCCGTGGACAC 
AGACT 

GGGAACATAGAC 
CCACCAAT 
TTGCCGTCAGAAA 
ACATGTCA 

ACACCCCAGACGTC 
CTGGCCT 
TGCCACTCGGAAAAA 
GACCTCTCGG 

= ,-, ,-, 
' 

o° u, t..) o,(...) 
CCTGGAGGGTCCT CTAATTGGGCTCC CATCATGGGACTCCT 

BBC3.2 NM 014417 NM 014417.1 BBC3 574 GTACAAT ATCTCG GCCCTTACC 
CAGATGGACCTAGT CCTATGATTTAAG TTCCACGCCGAAGG 

Bc12.2 NM 000633 NM 000633.1 BCL2 €61 ACCCACTGAGA GGCATTTTTCC ACAGCGAT 
CCAGCCTCCATGTA TGAAGCTGTTGA CAGTCAAGCTCAGT 

BCL2A1.1 NM 004049 ii NM 004049.2 7  BCL2A1 i6322 i  

. 

TCATCA  
AACCCACCCCTGTC 

GGCAATGT  
CTCAGCTGACGG 

GAGCATTCTCAGC  
TCCGGGTAGCTCTC 

BCL2L12.1  NM 138639 NM 138639.1 BCL2L12 '3364 : TTGG GAAAGG AAACTCGAGG 
CTTTTGTGGAACTC CAGCGGTTGAAG TTCGGCTCTCGGCT 

Bclx.2  NM 001191 NM 001191.1 BCL2L1 83 TATGGGAACA CGTTCCT GCTGCA 
TGTACTGGCGAAGA GCCACGTGATTCT CAGGGCATCGATCT 

c/.1 	BCRP.1 NM 004827 NM 004827.1 ABCG2 .364 ATATTTGGTAAA TCCACAA CTCACCCTGG 
CCAGGAAGAATGCT TGGTGATGGGAG TTCGCCAGGTCATTG 

BFGF.3 := NM 007083 NM 007083.1 : 	= NUDT6 345 TAAGATGTGA TTGTATTTTCAG AGATCCATCCA 

. . GAGCTCCGCAAGG CTTGTTGTTCACC CAAGGGTCTCCAGC 
BGN.1  NM 001711 'NM _001711.3 BGN j3391 ATGAC AGGACGA ACCTCTACGC 

AGGAAGATCCCTC TTGAACCTCCGTC AGGAAGCTCCCTGA 
BHLHB3.1  NM 030762 NM 030762.1 BHLHE41 j6121 GCAGC CTTCG ATCCTTGCGT 

ATTCCTATGGCTCT GGCAGGAGTGAA CCGGTTAACTGTGG 
BIK.1 NM 001197 NM 001197.3 

- 
BIK i2281 GCAATTGTC TGGCTCTTC CCTGTGCCC 

: . ! CCTGCAAAAGGGAA CGTGGTTGACTCT CTTCGCCTCCAGATG 
BIN1.3  NM 004305 NM 004305.1 

.• 

BIN1 : 941 CAAGAG 
GACCAAGCAGGAA 

GATCTCG 
AGCGCTGTTTCG 

GCTCCC 
CCAGGGGCAGCTAC 

1-d 
n 
1-i 

BLR1.1  NM 001716 NM 001716.3 CXCR5 6280 GCTCAGA 
CTGGACGGAGTAG 

GTCAGA 
GGTATCTTGTGGT 

CTGAACTCAA 
CTCTCACTGTGACAG cp t..) o 

BNIP3.1 NM 004052 NM 004052.2 BNIP3 3937 CTCCAAG 
TCAGGGGGCTAGA 

GTCTGCG 
CCATTCCAGTTGA 

CCCACCTCG 
CTATGGGCCCTTCAC 

,-, ,-, 
O' t..) 

BRCA1.1 

BTRC.1  

NM 007294 

NM 033637 

NM 007294.3 

NM 033637.2 

BRCA1 

BTRC 

.7481 

i 2555 

AATCTGT 
GTTGGGACACAGTT 
GGTCTG 

TCTGTGG 
TGAAGCAGTCAGT 
TGTGCTG 

CAACATGC 
CAGTCGGCCCAGGA 
CGGTCTACT 

o u, 
o, 
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• • CCGAGGTTAATCCA AAGACATGGCGC TGCTGGGAGCCTAC 
BUB1.1 

• BUB3.1 

NM 004336 	NM 004336.1 

NM 004725 	NM 004725.1 - 	- 

BUB1 

BUB3 

1647 

;3016 .„...„ 

GCACGTA 
CTGAAGCAGATGGT 
TCATCATT 

TCTCAGTTC 
GCTGATTCCCAAG 
AGTCTAACC 

ACTTGGCCC 
CCTCGCTTTGTTTAA 
CAGCCCAGG 

0 
t..) 
= ,-, ,-, 
- 

c-kit.2  NM 000222 	NM 000222.1 KIT 50' 
GAGGCAACTGCTTA 
TGGCTTAATTA 
TAGAATCTGCTGCC 

GGCACTCGGCTT 
GAGCAT 
CAAGGGCTGATTT 

TTACAGCGACAGTCA 
TGGCCGCAT 
TGCACTCAACCTTCT 

0° u, t..) o w 
 

•;C13orf15.1 NM 014059 	NM 014059.2 C13orf15 .6122 AGAGGG TAAGGTGA ACCAGGCCA 
CGGTCATCACCAAC CGGGTACAGTGC AGAACCGTACCAGAA 

C1C)A.1 NM 015991 	NM 015991.2 C1QA ;6123 CAGG AGACGA CCACTCCGG 
CCAGTGGCCTCAC CCCATGGGATCTT TCCCAGGAGGCGTC 

C1QB.1  NM 000491 	NM 000491.3 C1QB ;6124 AGGAC CATCATC TGACACAGTA 
• TCAGCTGTGAGCTG ACGGTCCTAGGT CAGGTCCCATTGCC 

C20 orf1.1  NM 012112 	NM 012112.2 TPX2 11239 CGGATA TTGAGGTTAAGA GGGCG 
• CGTGAAGGAGTGC ACTCGGTGTCCG ACATCCCACCTGCAG 

C3.1 NM 000064 	NM 000064.2 C3 ;6125 AGAAAGA GGACTT ACCTCAGTG 

co 	• 
o C3AR1.1 ----------------- 

. 
NM 004054 	NM 004054.2 C3AR1 

. 
i6126 

AAGCCGCATCCCA 
GACTT 

TGTTAAGTGCCCT 
TGCTGG 

CAACCCCCAGAGATT 
CCGATTCAG 

ATGTCTGAGTGTGA AGGCCTTATGCT ATGCTCTGCCCTCTG 
•;C7.1  NM 000587 	NM 000587.2 C7 ;6127 GGCGG GGTGACAG CATCTCAGA 
• : : CTCTCTGAAGGTGT ACAGGAACTGAG AGACACCAGTGCTTC 
•;CA12.1  NM 001218 	NM 001218.3 CA12 ;6128 CCTGGC GGGTGCT TCCAGGGCT 

CAACGTGGAGTTTG CTGTAAGTGCCAT CCTCCCTTGAGCACT 
CA2.1 NM 000067 	NM 000067.1 CA2 ;5189 ATGACTCT CCAGGG GCTTTGTCC 

ATCCTAGCCCTGGT CTGCCTTCTCATC TTTGCTGTCACCAGC 

, CA9.3 NM 001216 	NM 001216.1 - 	i: 	- CA9 ;482 TTTTGG 
CAAACATTAGCTGG 

TGCACAA 
CAGCCAGTGGGT 

GTCGC 
CCATGGCATAACACT 

CACNA2D1.1  NM 000722 	NM 000722.2 

• 

CACNA2D1 16129 GCCTGT 
CACTAAGGTTTGAG 

GCCTTA 
GCGAATTAGCCCT 

AAGGCGCAG 
AACCCAAGCTCAAGA 

1-d 
n 
1-i 

CALD1.2 
• 

NM 004342 	NM 004342.4 

. 

CALD1 •1795 ACAGTTCCAGAA 
AGAAAGCCCACATA 

CTACAACTGA 
TGTGGGATGTCT 

CGCAGGACGAG 
CGCTTTCTGCTCTTC 

cp t..) o  
ICASP1.1 NM 033292 	NM 033292.2 CASP1 ;6132 GAGAAGGA 

ACCTTTCTCTTGGC 
CCAAGAAA 
GTGGGGACTGTC 

CACACCAGA  

TCTACTGCATCTGCC 
,-, 
C,  t..) 

CASP10.1  NM 001230 	MM 001230.4 CASP10 '6133 : CGGAT 
CCTCACACTGGTGA 

CACTGC 
AATTGCACTTGGG 

AGCCCTGAG 
AAAGTCCACTCGGC 

o 

o o 
CA5P6.1  NM 032992 	NM 032992.2 CASP6 ;6134 ACAGGA TCTTTGC GCTGAGAAAC 
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TGAGCCTGAGCAG CCTTCCTGCGTG TCAGCCTGTTCCATG 

Caspase 3.1 NM 032991 NM 032991.2 CASP3 	5963 AGACATGA 
AtddAffddAtdtd 

GTCCAT 
toaddfttAAdAc 

AAGGCAGAGC 
TGGCCTCACAAGGA 

0 
64  - - iCAT.1 - NM 001752 iiNM 001752.1 CAT 	i2745  - -a ACCAAGGT 

GTGGCTCAACATTG 
CAGTTTACCA 
CAATGGCCTCCAT 

CTACCCTCTCATCC 
ATTTCAGCTGATCAG 0° 

CAV1.1  NM 001753 NM 001753.3 CAV1 	2557 TGTTCC TTTACAG TGGGCCTCC t..) 

CTTCCCTGGGACG CTCCTGGTCACC CCCGTACTGTCATGC W  
CAV2.1 

. = 
NM 198212 il NM 	198212.1 

1. 	= 
CAV2 	:6460 
.. 	 r.  

ACTTG 
ddtbatdtadAdAA 

CTTCTGG 
tdbAktfdatA 

CTCAGAGCT 
bAAOAAAdAddtdtd 

ii.cciiftl NM 002988 ANM 002988,2 .CCL18 	.1ppl- GTTGG GGAGGTA CTGCCTCGT 
: . GAACGCATCATCCA CCTCTGCACGGT CGCTTCATCTTGGCT 
CCL19.1  NM 006274 NM _006274.2 CCL19 	4107 GAG ACTG CATAGGTT GAGGTCCTC 

CCATGTGCTGTACC CGCCGCAGAGGT CAGCACTGACATCAA 
CCL20.1  NM 004591 'NM _004591.1 CCL20 	1998 AAGAGTTTG GGAGTA AGCAGCCAGGA 

GGGTCCAGGAGTA CCTTCCCTGAAGA ACTGAACTGAGCTG 
CCL4.2 NM 002984 NM 002984.1 CCL4 	i4148 CGTGTATGAC CTTCCTGTCT CTCA 

a)  
-, 	CCL5.2 NM 002985 j NM 002985 ......... CCL5 ..............1088 	...... 

AGGTTCTGAGCTCT 
GGCTTT 

ATGCTGACTTCCT 
TCCTG GT 

ACAGAGCCCTGGCA 
AAGCCAAG . 

.• TTCAGGTTGTTGCA CATCTTCTTGGGC TGTCTCCATTATTGA 
CCNB1.2  NM 031966 NM 031966.1 CCNB1 	619 GGAGAC ACACAAT TCGGTTCATGCA 

GCATGTTCGTGGC CGGTGTAGATGC AAGGAGACCATCCC 
CCND1.3  NM 053056 NM 001758.1 CCND1 	88 CTCTAAGA ACAGCTTCTC CCTGACGGC 

AAAGAAGATGATGA GAGCCTCTGGAT CAAACTCAACGTGCA 
CCNE1.1 NM 001238 iiNM 001238.1 CCNE1 	i498 CCGGGTTTAC GGTGCAAT AGCCTCGGA 

H  " 	= 1.  ... 	 i 	..... abitAbOAAdAAAd ffdAAfdAtAAtd addAdAtAAtAbAda 

CCNE2 variant 1.1  NM_057749 ii NM 057749var1 CCNE2 	i 1650 
ATCAGTATGAA CAAGGACTGATC TGGCCAACAATTCCT 

CCNE2.2 NM_057749 

. .•• 

i
!
NM 057749.1 

. 

: 

CCNE2 	502 

: 

ATGCTGTGGCTCCT 
TCCTAACT 

TCCAAGACCCAATG 

ACCCAAATTGTGA 
TATACAAAAAGGT 
T 
TCGTAGGCTTTCG 

TACCAAGCAACCTAC 
ATGTCAAGAAAGCCC 

ACTCACCACACCTGC 

1-d 
n 
1-i 

cp t..) o   
CCR1.1 NM 001295 'NM 	001295.2 ......... CCR1 	.................6135   GGAA 

CTCGGGAATCCTGA t..).• 

TGAGGA 
GACTCTCACTGCC 

AGCCTTCAC  

TCTTCTCGTTTCGAC 
,-, 
N 

CCR2.1  NM 000648 MM 000648.1 i. 4109 AAACC CTATGCC ACCGAAGCA o 

.• AGACCCTGGTGGA AGAGTTTCTGTGG TCCTTCAGGACTGCA 
CCR4.2  NM 005508 NM 005508.4 CCR4 	6502 GCTAGAA CCTGGAT CCTTTGAAAGA 



Table A 
Gene 

Official 	Version 
Gene  Accession Num 	Sequence ID Symbol 	ID F Primer Seq R Primer Seq Probe Seq 

CAGACTGAATGGG CTGGTTTGTCTGG TGGAATAAGTACCTA 
CCR5.1 NM 000579 	1NM 000579.1 CCR5 	;4119 GGTGG 

daAtdAbAtdbAdt 
AGAAGGC 
OttdAbAttfddd 

AGGCGCCCCC 
dtddeAtddeAdtd 

0 ,.., = . 
iCCR7.1 NM 001838 	NM 001838.2 CCR7 	i2661 CAGCTC TTGTCCT GAGCCAA -'-- 

CD105.1  NM 000118 	N 	000118.1 ENG 	486 • 

GCAGGTGTCAGCA 
AGTATGATCAG o,M 

TTTTTCCGCTGTG 
GTGATGA 

CGACAGGATATTGAC 
CACCGCCTCATT 

0° u, t..) 

GTGTGCTAGCGTAC GCATGGTGCCGG CAAGGAACTGACGC W  
CD14.1 NM 000591 	NM 000591.1 CD14 	i4341 TCCCG TTATCT TCGAGGACCT 

CD18.2 NM 000211 	NM 000211.1 ITGB2 	49 CATGTCT CATCCTCAAGA GGCTTG 
I. " GGAGTGGAAGGAA TCATGGGCGTAT CGCACCATTCGGTC 

CD1A.1  NM 001763 	NM 001763.1 CD1A 	j4166 CTGGAAA CTACGAAT ATTTGAGG 

: • . TCCAACTAATGCCA GAGAGAGTGAGA CTGTTGACTGCAGG 
: . CCACCAA CCACGAAGAGAC GCACCACCA 
CD24.1  NM 013230 	NM 013230.1 CD24 	2364 • T 

GCTGCATGATCAGC TGTTGTATGGGG CACAGTAATTCGCTT 
CD274.2 NM 014143 	INM 014143,2 CD274 	14076 TATGGT CATTGACT GTAGTCGGCACC 

RS 	11 1: I TGTATTTCAAGACC TTAGCCTGAGGAA TTTATGAACCTGCCC 
CD31.3  NM 000442 	NM 000442.1 PECAM1 	i485 TCTGTGCACTT TTGCTGTGTT TGCTCCCACA 

CCACTGCACACACC CAGGAGTTTACCT CTGTTCTTGGGGCC 
CD34.1  NM 001773 	NM 001773.1 CD34 	j3814 TCAGA GCCCCT CTACACCTTG 

GTAACCCAGGACG AAGGTTCGAAGAT CACAGTCTCTTTCCT 
iCD36.1 	 . NM 000072 	INM 000072.2 	. CD36 	).6138 CTGAGG 

AdAtdAAdtadAA 
GGCACC 
tdadfdtatAAtd 

GCAGCCCAA 
dAddaddddbAtda 

CD3z.1 	.................................... NM 	000734 	......NM 	000734.1 .......... CD247 	.............I64. 	........... GGCGCTT GGCAACTG TGCA 	 ... 
GTGCTGGAGTCGG TCCCTGCATTCAA CAGGTCCCTTGTCC 

CD4.1  NM 000616 	NM 000616.2 CD4 	i 4168 • GACTAAC GAGGC CAAGTTCCAC 
GGCACCACTGCTTA GATGCTCATGGT ACTGGAACCCAGAA 1-d 

CD44.1  NM 000610 	NM 000610.3 CD44 	:4267 TGAAGG • 1-i GAATGAGG GCACACCCTC n 

GACGAAGACAGTC ACTGGGGTGGAA CACCGACAGCACAG 
CD445.1 M59040 	ii M59040.1 i 1090 CCTGGAT TGTGTCTT ACAGAATCCC t..) cp 

CD44v6.1 11061 • AJ251595v6 	AJ251595v6 
btdAtAdbAddbAt 
CCAATG 

TTGGGTTGAAGAA 
ATCAGTCC 

dAtdAAddddAdAd . 
GACAGTTCCT 

. 
 O-'-- t..) 

CD53.1  NM 000560 	NM 000560.3 CD53 	j6139 
CGACAGCATCCACC 
GTTAC 
TGGTTCCCAGCCCT 

TGCAGAAATGACT 
GGATGGA 
CTCCTCCACCCTG 

CACGCTGCCTTGGT 
GCTATTGTCT 
CTCCAAGCCCAGATT 

o u, 
o, 

CD68.2  NM 001251 	1 NM 001251.1 CD68 	j84 GTGT GGTTGT CAGATTCGAGTCA 
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: 

C D 8 2 . 3 

: .•• ,• 
: 

NM 002231 	AVM - 002231.2 •i 

• 

.•• 
CD82 	I316 

GTGCAGGCTCAGG 
TGAAGTG 

AGGGTGAGGTGCT 

GACCTCAGGGCG 
ATTCATGA 

GGGCACAGTATC 

TCAGCTTCTACAACT 
GGACAGACAACGCT 
G 
CCAACGGCAAGGGA 

0 
t..) 
=  ,-, ,-, 

!CD8A,1....................................  NM...171827...........NM....171827,1...........  CD8A.................13804.... 	......TGAGTCT 
GTTCCTCCGGTAGC 

CCAGGTA   
ACCATCACTGCCT 

 ACAAGTACTTCT 
TCCACCTGAAACGCC 

 cie• 
,.., c, ,..., 

CD99.1  NM 002414 	NM _002414.3 CD99 	i6323 TTTTCA CCTTTTC ATCCG 

. • : TCTTGCTGGCTACG CTGCATTGTGGC TGTCCCTGTTAGACG 
icdc25A.4 NM 001789 	NM 001789.1 CDC25A 	i 90 CCTCTT ACAGTTCTG TCCTCCGTCCATA 

AAACGAGCAGTTTG GTTGGTGATGTTC CCTCACCGGCATAG 
CDC25B.1 ............................ NM 021873 	021874.1 ........1NM 	.......... CDC25B ........]389 	......... CCATCAG CGAAGCA ACTGGAAGCG 

TGAGTGTCCCCCG CAGCCGCTTTCA TGCCAATCCCGATGA 
CDH1.3  NM 004360 	g\IM 004360.2 CDH1 	11 GTATCTTC GATTTTCAT AATTGGAAATTT 

GCTACTTCTCCACT CCTCTCTGTGGA AGTCTGAATGCTGCC 
CDH13.1  NM 001257 	NM 001257.3 CDH13 	I6140 GTCCCG CCTGCCT ACAACCAGC 

GACTGTCTGAATGG CCAGGGGACTCA CAGAGGCCAAGCTC 
CDH16.1 

co 
co 	.. 

NM 004062 	NM 004062.2 
= 	 = 

CDH16 	4529 .... CCCAG . 
TGACCGATAAGGAT 

GATGGA 
GATCTCCGCCACT 

CCAGCTAGAG 
ATACACCAGCCTGGA 

CDH2.1  NM 001792 	NM _001792.2 CDH2 	i3965 CAACCC GATTCTG ACGCAGTGT 
ACAGGAGACGTGTT CAGCAGTGAGGT TATTCTCCCGGTCCA 

CDH5.1  NM 001795 	NM _001795.2 CDH5 	j6142 CGCC GGTACTCTGA GCCTCTCAA 
ACACAGGCGACATA CTCGAAGGATGTA TTTCTTCCCTGTCCA 

!CDH6.1 . 	. 	........................................ ... 	............... 	........... CDH6 	3998CAG . 	................. 	............ GC . 	. 	. AACGGGT GCCTCTTGG NM 004932 	'NM 004932,2 . 	. 	.
k. 

 
ttdddAtddtaA 

. ...
batfoOdAfdAdbA OdAdtbaddfdAdt 

CDK4.1..... 	....... NM 	000075 	.......INM 	0000.75.2 ........ CDK4 	:4176  CAGTTC AAGCC AAAGCCACCT 
li 1 AGTGCCCTGTCTCA GCAGGTGGGAAT TCTTTGCACCTTTCC 

.CDK6.1  NM 001259 	U\IM 001259.5 CDK6 	6143 , : CCCA CCAGGT AGGTCCTGG 
AGCACTCACGCCCT TCATGAAGTCGAC CGCAAGAAATGCCC 1-d 

CDKN2A.2  NM 000077 	MM 000077.3 CDKN2A 	:4278 AAGC AGCTTCC ACATGAATGT n 
1-i 

ACTTGCCTGTTCAG TGGCAAATCCGAA TCCTTCCCACCCCCA 
CEACAM11..........................NM.......001712.........INM.......001712.2............C....E...A....C...AM....1.......I2577 TTAGAGTGA 

cp
...........AGCACTCA GTCCTGTC t..) 

TTGGTTTTGCTCGG GTCTCAGACCCTT AAAATGAGACTCTCC 
CEBPA.1 NM 004364 	MM 004364.2 = 	= 

. 

CEBPA 	I2961 

. 

ATACTTG 
CTCCCGTCAACAGC 

CCCCC 
GGGTGAGTCTGG 

GTCGGCAGC 
ACACTGGACCAGGA 

 t..) o u, o 
CENPF.1  NM 016343 	il NM 016343.2 CENPF 	j3251 GTTC CCTTCA GTGCATCCAG o 

GGACTTTTGTCCAG CGGCGCTTCTCT CTCCTCCCGTGGTC 
CFLAR.1  NM 003879 	NM 003879.3 CFLAR 	6144 TGACAGC CCTACA CTTGTTGTCT 
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• . • . • . . • : • . • CTGAAGGAGCTCC CAAAACCGCTGT TGCTGATGTGCCCTC 
CGA (CHGA official).3 NM 001275 	NM 001275.2 CHGA 	1132 AAGACCT 

GATAAATTGGTACA 

GTTTCTTC 

GGGTGCCAAGTA 

TCCTTGG 

CCAGCCCACATGTC 

0 
t..) 
= :- 

Chk1.2 :i,................................................ NM_ 001274 	NM 001274.1 .....-...................... 	:: 	......-............................ CHEK1 	i 490 AGGGATCAGCTT ACTGACTATTCA CTGATCATATGC :-
O- 

ATGTGGAACCCCCA CAGTCCACAGCA AGTCCCAACAGAAAC 0° 

.••• '' 
Chk2.3  

: 
NM 007194 	NM 007194.1 

• 
CHEK2 	:494 

CCTACTT CGGTTATACC AAGAACTTCAGGCG  
(..) 

: .•• • 
: . • . • .•• 

.•• • : .•• •• 
. • • TGCCTGTGGTGGG 

AAGCT 
GGAAAATGCCTC 
CGGTGTT 

TGACATAGCATCATC 
CTTTGGTTCCCAGTT 

CIAP1.2 NM 001166 	NM 001166.2 BIRC2 	I326 -------------------------------------------------- ----------------------------------------------- ----------------------------------------------------- 

. . • 
• ••' : 

. • : . 

.•• •' .•• •• 
. • GGATATTTCCGTGG 

CTCTTATTCA 

CTTCTCATCAAGG 

CAGAAAAATCTT 

TCTCCATCAAATCCT 

GTAAACTCCAGAGCA 
cIAP2.2  NM 001165 	NM 001165.2 BIRC3 	'79 

. : GTGACCCTGAAGCT GGTTCAACAGCTC AGAGACTTCCCTGCA 
CLCNKB.1  NM 000085 	NM 000085.1 CLCNKB 	'4308 • GTCCC AAAGAGGTT TGAGGCACA 

GGTCTGTGGATGAA GATAGTAAAATGC TGGAAAGAACCCAAC 
CLDN10.1 NM 182848 	NM 182848.2 ..:,.......,-..... 	................... CLDN10 	6145 CTGCG GGTCGGC GCGTTACCT 

41. . . GGTCTGCCCTAGTC GTACCCAGCCTT TGCACTGCTCTCCTG 
CLDN7.2  NM 001307 	NM _001307.3 CLDN7 	j2287 ATCCTG GCTCTCAT TTCCTGTCC 

.•• . : . CCCCAGGATACCTA TGCGGGACTTGG CCCTTCAGCCTGCC 
CLU.3  NM 001831 	NM 001831.1 CLU 	j2047 CCACTACCT GAAAGA CCACCG 

.•• . • : • : GACATTTCCAGTCC CTCCGATCGCAC TGCCTCTCTGCCCCA 
cMet.2 NM 000245 	NM 000245.1 MET 	€52 TGCAGTCA ACATTTGT CCCTTTGT 

TCCCTCCACTCGGA CGGTTGTTGCTG TCTGACACTGTCCAA 

:cMYC.3 ........... 	........................................ NM 002467 	MM 002467.1 __..........................t......._.................................. MYC 	€45 ...................1..................... AGGACTA ................................................... ATCTGTCTCA .............................................. CTTGACCCTCTT ...................................................... 
• AGCTGCCATCACG GTGGCTACTTGG CGTGCTCTGCATTGA 
COL18A1.1  NM 030582 	MM 030582.3 COL18A1 	'6146 : CCTAC AGGCAGTC GAACAGCTTC 

. .• GTGGCCATCCAGC CAGTGGTAGGTG TCCTGCGCCTGATGT 1-d 
COL1A1.1  NM 000088 	MM 000088.2 COL1A1 	'1726 TGACC ATGTTCTGGGA CCACCG n 

1-i 

• • 
. 
. : 

• . : 
. .•• : 

' 

.•• •• . 

CAGCCAAGAACTG 
GTATAGGAGCT 

AAACTGGCTGCC 
AGCATTG 

TCTCCTAGCCAGAC 
GTGTTTCTTGTCCTT 

cp 
t..) 
o   

'I• COL1A2.1 M 000089 	NM 000089.2 COL1A2 	1727 G 
O

:- 

ACAAAGGCCTCCCA GAGTCCCAGGAA CTCCTTTGACACCAG t..)  
COL4A1.1  NM 001845 	N M 001845.4 COL4A1 	'6147 : GGAT GACCTGCT GGATGCCAT 

o 

. : CAACCCTGGTGATG CGCAGTGGTAGA ACTATGCCAGCCGG o o 

:'COL4A2.1  NM 001846 	NM 001846.2 COL4A2 	'6148 TCTGC GAGCCAGT AACGACAAGT 
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GGTCGAGGAACCC GCCTGGAGGTCC CCAGGAAATCCTGTA 

COL5A2.2 NM 000393 'NM 000393.3  COL5A2 6653 AAGGT 
datdikdAAAddAd 

AACTCTG 
AddAdddtatbd 

GCACCAGGC 
dtfdtbAdoAddaf 

 0 ,.., = - 
iCOL7A1.1 NM - 000094 NM 000094.2  - COL7A1 i4984 CTCGG CTTGCT CCCCATTGTC ,-, 

- 
• TCTGCAGAGTTGGA GCCGAGGCTTTT CAGGATACAGCTCCA cio , 

COX2.1  NM 000963 NM 000963.1 PTGS2 f71 AGCACTCTA CTACCAGAA CAGCATCGATGTC o t..) 

CGTGAGTACACAGA CCAGGATGCCAA TCTTCAGGGCCTCTC W  
CP.1 NM 000096 NM 000096.1 CP .3244 TGCCTCC GATGCT TCCTTTCGA 

GGCACATACGGATT CAGCGGCAAAAG CGGAGCGTTACATC 
CPB2.1 NM 001872 NM 001872.3 CPB2 6294 CTTGCT CTTCTCTA AAACCCACCT 

GATGGTGCCTCCA GAGTGAAAGTCA CATGACTCAGGGAC 
CRADD.1  NM 003805 NM 003805.3 CRADD 16149 GCAAC GGATTCAGCC ACACTCCCCA 

GGGTCTGTGCCCC TGACCGTGCCAG CCTGGCTGCCCAAG 
cripto (TDGF1 official). 	NM 003212 NM 003212.1 TDGF1 11096 ATGAC CATTTACA AAGTGTTCCCT 

GACGTGAACCACA CTCCAGATAGGG CTGTCAGAGGAGCC 
CRP.1 NM 000567 NM 000567.2 CRP 14187 GGGTGT AGCTGGG CATCTCCCAT 

! TGCAGCGGCTGATT CAACTGTTCCTGG TCAGATGGAGACCT 
cocri 	, ,• 

: GACA TCTACAAACTCA CGTGCCAAATTACA 
C5F1.1  NM 000757 NM _000757.3 CSF1 1510 

GAGCACAACCAAAC CCTGCAGAGATG AGCCACTCCCCACG 
C5F1R.2  NM 005211 il NM 005211.1 CSF1R 12289 CTACGA GGTATGAA CTGTTGT 

GAACCTGAAGGACT CTCATCTGGCCG ATCCCCTTTGACTGC 
iC5F2.1 NM 000758 NM 000758.2 CSF2 i2779 TTCTGCTTGT GTCTCACT TGGGAGCCAG 

TACCACACCCAGCA CTAGAGGCTGGT CGCAGATCCGATTTC 

CSF2RA.2 ---------------------------- 
NM 006140 NM 	

006140.3  --------- 
CSF2RA :4477 

--------1   
TTCCTC 
CCCAGGCCTCTGT 

GCCACTGT 
GGAGGACAGGAG 

TCTGGGATC 
TGCATTTCTGAGTTT 

CSF3.2  NM 000759 MM 000759.1 CSF3 i377 GTCCTT CTTTTTCTCA CATTCTCCTGCCTG 
GAGTTCAAGTGCCC AGTTGTAATGGCA AACATCATGTTCTTC 1-d 

CTGF.1  NM 001901 NIM 001901.1 CTGF 2153 TGACG GGCACAG TTCATGACCTCGC n 
1-i 

GGCCGAGATCTAC GCAGGAAGTCCG CCCCGTGGAGGGAG 
CTSB .1 NM 001908 NM 001908.1 CTSB i 382 AAAAACG AATACACA CTTTCTC t..) cp 

:, CTSD.2 NM - 001909 NM 001909.1 i: 	- CTSD 385 
GTACATGATCCCCT 
GTGAGAAGGT 

GGGACAGCTTGT 
AGCCTTTGC 

ACCCTGCCCGCGAT  

CACACTGA 
,-, 
C:-t..) 

iCTSH.2  NM 004390 NM 004390.1 CTSH j845 
GCAAGTTCCAACCT 
GGAAAG 

CATCGCTTCCTCG 
TCATAGA 

TGGCTACATCCTTGA 
CAAAGCCGA 

u, o o 

GGGAGGCTTATCTC CCATTGCAGCCTT TTGAGGCCCAGAGC 
CT5L.2  NM 001912 NM 001912.1 CTSL1 i 446 ACTGAGTGA CATTGC AGTCTACCAGATTCT 
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TGTCTCACTGAGCG ACCATTGCAGCC CTTGAGGACGCGAA 

:CTSL2.1 

:i CTSS.1 

CUBN.1  

NM 001333 

NM 004079 

NM _ 001081 

NM 001333.2 

NM 004079.3 

MM _ 001081.2 

CTSL2 

CTSS 

CUBN 

i 1667 

1799 

4110 • 

AGCAGAA 
TGACAACGGCTTTC 
CAGTACAT 
GAGGCCGTTACTGT 
GGCA 

CTGATTG 
TCCATGGCTTTGT 
AGGGATAGG 
GAATCTCAGCGTC 
AGGGC 

CAGTCCACCA 
TGATAACAAGGGCAT 
CGACTCAGACGCT 
TGCCCCATCCTATCA 
CATCCTTCA 

0 
k...) o ,-, ,-, 
co co, k...) 
L..) 

ATGCCCTGGTAATG GCGACCACAAGC CAGCCACAAAGCCA 
CUL1.1.  

i 
NM 003592 NM 003592.2 CUL1 1889 TCTGCAT 

AAGCATCTTCCTGT 
CTTATCAAG 
AATCCCATATCCC 

GCGTCATTGT 
TATGTGCTGCAGAAC 

CUL4A7 1 NM 003589 NM 003589.1 CUL4A 2780 TCTTGGA AGATG GA TCCACGCTG 
GACCCTTGCCGTCT GGAGTGTTCCTA TAGAACCCAGCCCAT 

CX3CL1.1  NM 002996 ii NM 002996.3 CX3CL1 6150 ACCTG GCACCTGG AAGAGGCCC 
TTCCCAGTTGTGAC GCTAAATGCAACC ACTGAGGGCCAGCC 

:CX3CR1.1  NM 001337 ii NM 001337.3 CX3CR1 4507 ATGAGG GTCTCAGT TCAGATCCT 
GGAGCAAAATCGAT TAG GGAAGTGAT TCTGTGTGGTCCATC 

:CXCL10.1 •NM 001565 _ NM 001565.1 _ CXCL10 :2733 GCAGT GGGAGAGG CTTGGAAGC 

co 
cs) 	::CXCL12.1 	............................. NM 000609 1NM 000609.3 CXCL12 :2949 

GAG CTACAGATGC 
CCATGC 

TTTGAGATGCTTG 
ACGTTGG 

TTCTTCGAAAGCCAT 
GTTGCCAGA 

TGCGCCCTTTCCTC CAATGCGGCATAT TACCCTTAAGAACGC 
CXCL14.1  NM _004887 004887 NM _ 004887.3 CXCL14 • 3247 TGTA ACTGGG CCCCTCCAC 

ACCAGACCATTGTC GTTACCAGAGGC TGCTGGCTCTTTCCT 
CXCL9.1  NM _ 002416 NM _ 002416.1 CXCL9 5191 TCAGAGC TAGCCAACA GGCTACTCC 

TGACCGCTTCTACC AGGATAAGGCCA CTGAAACTGGAACAC 
CXCR4.3 NM 003467 i NM 003467.1 CXCR4 2139 CCAATG ACCATGATGT AACCACCCACAAG 

CAGAGCCTGACGG GCAGAGTGCAGA CTGGTGAACCTACC 
CXCR6.1 NM 006564 RNM 006564.1 CXCR6 4002 ATGTGT CAAACACC CCTGGCTGAC 

• 
CCGTGTTCAAGAG AGTGGGATCACA TTTTCTCAACTCCTC 

:CYP2C8.2  NM 000770 ii NM 000770.2 CYP2C8 505 GAAGCTC 
GCTGTAGTGCACG n 

 

GGGTGAAG 
CAGTGGTCACTG 

CACAAGGCA 
ATACAGTGACCTTGT 

1-d 

1-i 
:i CYP2C8v2.1 NM _030878 NM _ 030878.1 5423 AGATCCA 

AGAACAAGGACAAC 
CATGGG 
GCAAACCTCATGC 

CCCCACCGG 
CACACCCTTTGGAAG 

c.4 k...) o 
ATAGATCCTTACAT CAATGC TGGACCCAGAA  

CYP3A4.2 

:CYR61.1  

NM 017460 

NM 001554 

NM 017460.3 

ii NM 001554.3 

CYP3A4 

CYR61 

586 

2752 

AT 
TGCTCATTCTTGAG 
GAG CAT 

GTGGCTGCATTA 
GTGTCCAT 

CAGCACCCTTGGCA  

GTTTCGAAAT 

o k...) 
co, 
o 

GTGACTGGGCTCAT ATCCCACTTGTGC CAAGTCAGAGTTTCC 
::DAG1.1  NM 004393 NM 004393.2 DAG1 <5968 GCCT TCCTGTC CTGGTGCCC 
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CGCTGACATCATGA TCTCTTTCAGCAA TCATATCCAAACTCG 
DAPK1.3 NM 004938 	NM 004938.1 DAPK1 	:636 ATGTTCCT CGATGTGTCTT CCTCCAGCCG 0 

DCBLD2.1 
;' 

NM_ 080927 	'NM _080927.3 080927.3 , 

r  
DCBLD2 	:3821 . 	 ..:-. 

TCACCAGGGCAGG 
AAGTTTA - 
AAATGTCCTCCTCG 

GGTTGCATACTCA 
GGCCC 
TGAATGCCATCTT 

CATGCCTATGCTGAA 
CCACTCCCA 
ATCACTGGAACTCCT 

t..) 
= ,-, ,-, 
'a 
cio 

DCC.3  NM 005215 	NM 005215.1 DCC 	3763 ACTGCT TCTTCCA CGGTCGGAC t..) o (...) 
GAAGGCCACTATCA GCCTCTCTGTTGA CTGCTTGCACAAGTT 

DCN.1 . NM 001920 	001920.3 .iNM DCN 	:6151 TCCTCCT AACGGTC TCCTGGGCT . 
CCATAGCGTCTACT AGCTCTAGGGCC TCAGCATGTCCAGG 

DCXR.1 NM 016286 	NM 016286.2 ..i. 	- DCXR 	6311 -... GCTCCA ATCACCT GCACCC 
CAGAGCCCAGACA CCACGTAATCCAC CCTCTCCTTCGGAAT 

DDC.1  NM 000790 	NM 000790.3 DDC 	:5411 CCATGA CATCTCC TCACTTGCG 
GATGG CCTCAG GT TGCTGACGCAATT CTCACAGGCCTTGG 

DEFB1.1  NM 005218 	NM 005218.3 DEFB1 	4124 GGTAACT GTAATGAT CCACAGATCT 
CTTGTGGAGATCAC CCCGCCTGGATC CTATGCCCGGGACT 

DET1.1 NM 017996 	NM 017996.2 DET1 .2643 CCAATCAG TCAAACT CGGGCCT 
GGGAGAACGGGAT GCATCAGCCAGT CTCATTGGGCACCA 

-.1 	DHPS.3 
---------------- 

NM 013407 	ii NM 013407.1 
------ 	 ----- 

DHPS 	1722 
-------t-- 	- 	- 

CAATAG GAT CCTCAAACT GCAGGTTTCC 
- 

CACAATGGCGGCT ACACAAACACTGT AAGTTACGCTGCGC 
CTGAAG CTGTACCTGAAGA GACAGCCAA 

DIABLO.1  NM 019887 	NM 019887.1 DIABLO 	348 
CAAGCAGTCAAGGA AGTTTTGCTCGCC TTCTTCTGTCTCCCG 

DIAPH1.1 . NM 005219 	NM 005219.2 . DIAPH1 .2705 GAACCA TCATCTT CCGCTTC 
TCCAATTCCAGCAT GGCAGTGAAGGC AGAAAAGCTGTTTGT 

DICER1.2 NM 177438 	ii NM 177438.1 
,------- 	- 	---------- DICER1 	1898 ----------. --- 	------ CACTGT GATAAAGT CTCCCCAGCA 	--- 

DKFZP56400823.1  
, 

NM 015393 	NM 015393.2 
• 

PARM1 	3874 : 
CAGCTACACTGTCG 
CAGTCC 

ATGAGGCTGGAG 
CTTGAGG 

TGCTGAGCCTCCCA 
CACTCATCTC 

GATTCAGACGAGG CACCTCTTGCTGT AAAGTCCATTTGCCA 1-d 
DLC1.1  NM 006094 	NM 006094.3 DLC1 	3018 ATGAGCC CCCTTTG CTGATGG CA n 

1-i 
CACGGAGGTATAA AGAAGGAAGGTC CTACCTGGACATCCC 

DLL4.1  NM 019074 	INM 019074.2 DLL4 	5273 GGCAGGAG CAGCCG TGCTCAGCC 
cp  t..) 

DPEP1.1 NM 004413 	NM 004413.2 - 	i. 	- DPEP1 	16295 
• 

GGACTCCAGATGC 
CAG GA 
AAAGAATGGCACCA 

TAAGCCCAGGCG 
TCCTCT 
AGTCGGGTGTTG 

CACATGCAAGGACC  

AGCATCTCCT 
CACCATGTCATGGGT 

,-, 
'a t..) o u, o 

DPYS.1  NM 001385 	NM 001385.1 DPYS 	6152 TGCAG AGGGGT CCACCTTTG o 



Table A 
• • Gene 

Official 	i Version 
Gene  Accession Num 	Sequence ID Symbol 	ID F Primer Seq R Primer Seq Probe Seq 

.•• TGCACAGAGGGTG TCTTCATCTGATT CAATGCTTCCAACAA 

DR4.2 

DR5.2 

NM 003844 	AVM - 003844.1 •i 

NM 003842 	NM 003842.2 

TNFRSF10A 896 

TNFRSF1OB 902 

TGGGTTAC 

CTCTGAGACAGTGC 
TTCGATGACT 
AGACATCAGCTCCT 

TACAAGCTGTACA 
TG 
CCATGAGGCCCA 
ACTTCCT 
GACAAACACCCTT 

TTTGTTTGCTTGCC 

CAGACTTGGTGCCC 
TTTGACTCC 
CGAGGCCATTGACTT 

0 
t..) 
= ,-, ,-, 
'a 
cio 
t..) o, (...) 

DUSP1.1  NM 004417 	NM _004417.2 DUSP1 	j2662 GGTTCA CCTCCAG CATAGACTCCA 
CGTCCTAATCAACG CCCGCAAAGAAAA CGCTCGGAGCCTGC 

DUSP9.1 NM 001395 	i NM 001395i1 DUSP9 	:6324 
r 

TGCCTA 
ACTCCCTCTACCCT 

AGTAACAG 
CAGGCCTCAGTT 

CTCTTC 
CAGAAGAACAGCTCA 

E2F1.3  NM 005225 	1NM 005225.1  E2F1 	1077  TGAGCA CCTTCAGT GGGACCCCT 
CGCTCCTGTTTTTC ACCGAAACTGGG CAGTGGGTTTTGATT 

EBAG9.1  NM 004215 	NM 004215.3 EBAG9 	4151 TCATCTGT TGATGG CCCACCATG 
GCTCCTGCTCCTGT TTTTGAAGCATCA ATTTCCACTTATGCC 

ECRG4.1  NM 032411 	NM 032411.1 C2orf40 	3869 GCTG GCTTGAGTT ACCTGGGCC 
ACGAGTCCATTGCC GCTTGCTGACTGT CGAAGTGGAAAGCA 

EDG2.1 
a) 	i: 

NM 001401 	NM 001401.3 LPAR1 	4673 4- TTCTTT 
TGCCACCTGGACAT 

GTTCCAT 
TGGACCTAGGGC 

TCTTGCCACA  
CACTCCCGAGCACG 

EDN1 endothelin.1  NM 001955 	NM _001955.1 EDN1 	331 CATTTG TTCCAAGTC TTGTTCCGT 

.•• .•• CGACAAGGAGTGC CAGGCCGTAAGG CCACTTGGACATCAT 
GTCTACTTCT AGCTGTCT CTGGGTGAACACTC 

EDN2.1  NM 001956 	NM 001956.2 EDN2 	2646 
TTTCCTCAAATTTG TTACACATCCAAC CCTTTGCCTCAGGG 

EDNRA.2i  . NM 001957 	INM 001957.1 EDNRA 	:3662 CCTCAAG CAGTGCC CATCCTTTT 
ACTGTGAACTGCCT ACCACAGCATGG TGCTACCTGCCCCTT 

: EDNRB.1 NM 000115 	NM 000115.1 = 	 :: 	- EDNRB 	3185 
-t--- GGTGC GTGAGAG TGTCATGTG 	--- 

CGAGTGGAGACTG CCGTTGTAACGTT CAAAGGTGACCACC 
EEF1A1.1  NM 001402 	il NM 001402.5 EEF1A1 	j5522 GTGTTCTC 

GGAGCCCGTATCC 
GACTGGA 
GGATAGATCACCA 

ATACCGGGTT 
CCCTCAACCCCAAGT 

1-d 
n 
1-i 

EFNB1.2 NM 004429 	NM 004429.3 EFNB1 	j3299 TGGAG AGCCCTTC TCCTGAGTG 
- 

TGACATTATCATCC GTAGTCCCCGCT CGGACAGCGTCTTC 
cp t..) o 

EFNB2.1.................................  NM 004093 	NM _004093.2 004093.2 ••••••••i:. 	 ••••••••• EFNB2 	i2597 •••••••••••,-- 	- 	- CGCTAAGGA 
CTTTGCCTTGCTCT 
GTCACAGT 

GACCTTCTC 
AAATACCTGACAC 
CCTTATGACAAAT 

TGCCCTCACT  

AGAGTTTAACAGCCC 
TGCTCTGGCTGACTT 

,-, 
a t..) o u, 

EGF.3  NM 001963 	NM _001963.2 EGF 	158 
TGTCGATGGACTTC 

T 
ATTGGGACAGCTT CACCTGGGCAGCTG 

o, 

EG FR.2  NM 005228 	NM 005228.1 EGFR 	19 CAGAAC GGATCA CCAA 
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. : GCTGGTCCTCTACT CCACCATTGCCTT CCGGCTGGGCAAAT 
EGLN3.1 NM 022073 	'NM 022073? EGLN3 	970 GCGG 

dtabbbdatdbAd 
AGACCTC 
OtadAdattAkad 

ACTACGTCAA 
dadAtbdtttdatbA 

0 
,.., = - 

EGR1.1 NM 001964 	NM 001964.2 EG R1 	i2615 ATCTCT GTAGTTGTCCAT CTCGCCCA -'-- 

EIF2C1.1  NM 012199 	g\IM 012199.2 EIF2C1.6454 
CCCTCACGGACTCT 
CAGC 

TGGGTGACTTCC 
ACCTTCA 

CGTTCGCTTCACCAA 
GGAGATCAA  

0° u, 

(...) 
GGCGGTGAAGAGT TTGGTAGTGCTCC TGAGATGGACATTTA 

EIF4EBP1.1 NM 004095 	ii NM 004095.2 EIF4EBP1 	:4275 CACAGT ACACGAT AAGCACCAGCC 
. T 1 AbdtattatddAAd .).6.k .AbbbbAAAdAta btoddfdttatdtta.  

ELTD1.1 : NM 022159 	NM 022159.3 - 	.i 	- ELTD1 	6154 , AGGAGC 
AGGCACTGAGGGT 

CAGGTG 
CACCGGCAAAATA 

CTTCTCGGC  
AATGCAAGCACTTCA 

EMCN.1  NM 016242 	NM _016242.2 EMCN 	i3875 GGAAA ATACTGGA GCAACCAGC 
GCTAGTACTTTGAT GAACAGCTGGAG CCAGAGAGCCTCCC 

EMP1.1  NM 001423 	NM _001423.1 EMP1 	j986 GCTCCCTTGAT GCCAAGTC TGCAGCCA 
TCCTTGGCTTACCT AACCCCAATGAGT CTGTCTCTGCTCGCC 

ENO2.1 NM 001975 	NM 001975.2 ENO2 	:6155 GACCTC AGGGCA CTCCTTTCT 

a) 	, c.o 	EN P E P .1 NM 001977 	1NM 001977.3 ENPEP 	:6156 
CACCTACACGGAGA 
ACGGAC 

CCTGGCATCTGTT 
GGTTCA 

TCAAGAGCATAGTG 
GCCACCGATC 

---------------- ---I 	 ---- -----1- 	--- CTCCTGCGCACTAA TCCCTGGATAATT TAACTTCCTCTGGCA 
ENPP2.1  NM 006209 	NM 006209.3 ENPP2 	6174 TACCTTC GGGTCTG TGGTTGGCC 

.• AAGCCTTGGAGGG TGCTGATGTTTTC TGTCGCCATCTTGG 
EPAS1.1  NM 001430 	NM 001430.3 E PAS1 	2754 TTTCATTG TGACAGAAAGAT GTCACCACG 

TCAGTGCCATACGC CTTGGGCTCCAG CTCTCCTTCCCTCTG 
EPB41 L3.1 NM 012307 	NM 012307.2 E PB41 L3 	.4554 TCTCAC GTAGCA GCTCTGTGC 

CGCCTGTTCACCAA GTGGCGTGCCTC TGCGCCCGATGAGA 
: EPHA2.1 NM 004431 	NM 004431.2 = 	:. 	= EPHA2 	2297 ::. GATTGAC GAAGTC TCACCG 	 - 

CCTTGGGAGGGAA GAAGTGAACTTGC ATGGCCTCTGGAGC 
EPHB1.3  NM 004441 	il NM 004441.3 EPHB1 	j6508 GATCC 

CAACCAGGCAGCT n  
GGTAGGC 
GTAATGCTGTCCA 

TGTCCATCTC 
CACCTGATGCATGAT 

1-d 
1-i 

EPHB2.1  NM 004442 	INM 004442:4 EPHB2 	967 CCATC 
tdkAbaddatAtb 

CGGTGC 
AddfAbbtatad 

GGACACTGC 
datddbAfftdAddo ,.., = 

cp 

EPHB4:1 ................................ NM 004444 	NM 004444 ......i 	 ......... EPHB4 ........... 620 	...... CTCCTTA GTCAGTGG TGTCAATGT  

CAGTGCCAGCAAT CAAGTTGGCCCT CTCTCTGGACAGTTC O-'--t..) 
EPO.1  NM 000799 	NM 000799.2 EPO 	;5992 

. 
: GACATCT GTGACAT CTCTGGCCC o 

ErbB3.1  NM 001982 	NM 001982.1 ERBB3 	i 93 
CGGTTATGTCATGC 
CAGATACAC 

GAACTGAGACCC 
ACTGAAGAAAGG 

CCTCAAAGGTACTCC 
CTCCTCCCGG 

o, 
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• 
ERBB4.3 NM 005235 

: .•• ,• 
: 
NM - 005235.1 ERBB4 

• 

.•• 
407 

TGGCTCTTAATCAG 
TTTCGTTACCT 

CAAGGCATATCGA 
TCCTCATAAAGT 

TGTCCCACGAATAAT 
GCGTAAATTCTCCAG 0 

t..) 
o ,-, 

• GTCCAGGTGGATG CGGCCAGGATAC CAGCAGGCCCTCAA ,-, 
C,- 

ERCC1.2 NM 001983 NM 001983.1 ERCC1 I869 TGAAAGA 
CTGCTGGAGTACG 

ACATCTTA 
GGGCGCACACTA 

GGAGCTG 
CTGGTGCTGGAACT 

cio 
t..) o (...) 

ERCC4.1  NM 005236 NM 005236.1 ERCC4 i5238 AGCGAC CTAGCC GCTCGACACT 
. . • .•• . • ATAACAAAGTGTAG CACACCTGCAGTA TTGTTTGCATGGACA 

• . : • • • CTCTGACATGAATG GTTTTGACTCA GTGCATCTATCTGGT 
EREG.1 := NM 001432 NM 001432.1 -: 	= EREG I309 ••:-. _ _ 

. . CCAACACTAGGCTC CCTCCGCCAGGT AGCCATATGCCTTCT 
ERG.1  NM 004449 NM 004449.3 ERG i3884 CCCA CTTTAGT CATCTGGGC 

. .• . ACGGATCACAGTG CTCATCCGTCGG CGCTGGCTCACCCC 
ERK1.3  NM 002746 Z11696.1 MAPK3 i548 GAGGAAG GTCATAGT TACCTG 

• AGTTCTTGACCCCT AAACGGCTCAAAG TCTCCAGCCCGTCTT 
ERK2.3 

co 	• 
o ESPL1.3 

---------------- 

NM 002745 

NM 012291 

NM 002745.1 
, 	- 
. 
NM 012291.1 

MAPK1 

ESPL1 

1557 

.•• 
i 2053 

GGTCCT 
ACCCCCAGACCGG 
ATCAG 

GAGTCAA 
TGTAGGGCAGAC 
TTCCTCAAACA 

GGCTT 
CTGGCCCTCATGTC 
CCCTTCACG 

CCAGCACCATTGTT AGTCTCTTGGGC CCCCAGACCAAGTG 
ESRRG.3  NM 001438 NM 001438.1 ESRRG I2225 • GAAGAT ATCGAGTT TGAATACATGCT 

GCTGCATGTCTGGA CCTGACCGGGTG CCTCGGTAGTTCGTA 
•!F2.1  NM 000506 NM 000506.2 F2 I2877 • AGGTAACTG ATGTTCAC CCCAGACCCTCAG 

. . GTGAAGGATGTGAA AACCGGTGCTCT TGGCACGGGTCTTC 
F3.1 NM 001993 NM 001993.2 F3 .2871 GCAGACGTA CCACATTC TCCTACC 

GGGTCCAAAGTGAT CCCTGTCATTGTC ACATTCCTCCCCCAC 
: FABP1.1 NM 001443 = NM 001443.1 :. 	,= FABP1 I6175 CCAAAA TCCAGC CGTGAATTC 

. . GGAGACAAAGTGG CTCTTCTCCCAGC TCTCAGCACATTCAA 
FABP7.1  NM 001446 NM 001446.3 FABP7 i4048 TCATCAGG TGGAAACT GAACACGGAGA 1-d 

• . CTGACCAGAACCAC GGAAGTGGGTCA CGGCCTGTCCACGA n 
1-i 

FAP.1 

• 
• 

NM 004460 NM 004460.2 
- 

. ,• 

. • 

FAP 3403 
• : 

.•• 

GGCT 
GGATTGCTCAACAA 
CCATGCT 

TGTGGG 
GGCATTAACACTT 
TTGGACGATAA 

ACCACTTATA 
TCTGGACCCTCCTAC 
CTCTGGTTCTTACGT  

t..) o 
cp 

,-, 

i: :fas.1 NM 000043 = NM 000043.1 ..:i.. 	,= FAS 42 C,-t..) o 

• 
. : 

.•• 

GCACTTTGGGATTC 
TTTCCATTAT 

GCATGTAAGAAGA 
CCCTCACTGAA 

ACAACATTCTCGGTG 
CCTGTAACAAAGAA 

u, 
o o 

fasl.2  NM 000639 NM 000639.1 FASLG i 94 
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CCCCAGTTTCAACG GTTCCAGGAATGA TCATTGCTCCCTAAA 
FBXW7.1 

FCER1G.2 

NM 

NM 

033632 

004106 

i'NM 033632.1 
IF 
NM 004106.1 

FBXW7 	:2644 
T.  

FCER1G 	:4073 

AGACTT 
tdodAtdotattta 
TGTATGGA 
GTCTCCAGTGGAA 

AAGCACA 
fabatttddeAdt 
TGGATCT 
AGGAATGCAGCT 

GAGTTGGCACTC 
ftdtdotoAdodtat 
TCTACTGTCGACTG 
CCCATGATCTTCAAG 

0 ,.., = . ,-, 
'a 
0° u, 

FCGR3A.1  NM 000569 MM 000569.4 FCGR3A 	13080 GGGAAAA ACTCACTGG CAGGGAAGC t..) 

: . GGATGATTACCTTG TGCATTTGTTGTC CAGTGTGACCGGCA W  
FDPS.1 NM 002004 1NM 002004.1 FDPS 	i516 ACCTCTTTGG CTGGATGTC AAATTGGCAC 	.. 

FEN1.1 NM - 004111 NM 004111.4 •i 	- FEN1 	i3938 , CGCCAG 
GACACCGACGGGC 

GTCCC 
CAGCCTTTCCAG 

GTTCTCCCTGG  
ACGGCTCACAGACA 

FGF1.1  NM 000800 NM 000800.2 FGF1 	j4561 TTTTA GAACAAAC CCAAATGAGG 
AGATGCAGGAGAG GTTTTGCAGCCTT CCTGCAGACTGCTTT 

FGF2.2  NM 002006 NM _002006.2 FGF2 	681 AGGAAGC ACCCAAT TTGCCCAAT 
CACAGCTGCCATAC AAGTAAGACTGCA AGGCCACCAGCCAG 

FGF9.1 NM 002010 'NM 002010.1 FGF9 	i6177 TTCGAC CCCTCGC AATCCTGATA 
f . 	 T.  dAdd.obAdAttbAb dabtdadAtddA AtAAAAAdAdAkdk 

CD 	' FG FR1 .3 
--------------- 

NM 023109 iiNM 023109.1 	. 
---1: 	 --- 

i353 
---------------1-- 	---- 

CACATC 
GAGGGACTGTTGG 

CTTCACA 
GAGTGAGAATTC 

ACGGCCGACTGC 	.. 
TCCCAGAGACCAAC 

FGFR2 isoform 1.1  NM 000141 MM 000141.2 FGFR2 	2632 CATGCA GATCCAAGTCTTC GTTCAAGCAGTTG 
ATGGTTGCAGCCCA CAAAATGTCCATT ACAGTGACAGCAACA 

FH.1  NM 000143 NM 000143.2 FH 	4938 AGTC GCTGCC TGGTTCCCC 
CCAGTGGAGCGCT CTCTCTGGGTCG TCGGCCACTTCATCA 

FHIT.1 NM 002012 NM 002012.1 FHIT 	871 TCCAT TCTGAAACAA GGACGCAG 
ATCCAGCCTTTGCC CCTTGTAGCTGG TCCTATCTGCCACAC 

FHL1.1 := NM 001449 NM 001449.3 : 	= FHL1 	4005 4- GAATA AGGGACC ATCCAGCGT 	- 
. . GGTTCCAGCTTTCT GCCGCAGGTTCT ATTGGTGGCCACAC 

FIGF.1  NM 004469 NM _004469.2 FIGF 	3160 GTAGCTGT 
ACACCGGTCACAAC 

AGTTGCT 
CTGGGATGACCC 

CACCTCCTTA 
CCTGACACTGACTG 

1-d n ,-i 
FILIP1 .1 NM 015687 iiNM 015687.2 FILIP1 	i4510 GTCAT GTCTTG GGTTCCTCGA 

cp t..) o 
FKBP1A.1 

-------------- 
NM 000801 

---1 
il NM 000801.2 

---- 
FKBP1A 	:6330 

----T. 	- 
TGTGTT 
CTCCTTCACACAGA 

GGGGAAGA 
AGGCAAACTGGG 

TCCGACACC  

CACACTCACCCTAAC 
,-, 
a t..) 

FLJ22655.1  

FLT1.1  

NM 

NM 

024730 

002019 

MM 024730.2 

NM 002019.3 

RERGL 	i3870 

FLT1 	6062 

ACCTTTCA 
GGCTCCTGAATCTA 
TCTTTG 

ATCGCT 
TCCCACAGCAATA 
CTCCGTA 

CTACTGGCGG 
CTACAGCACCAAGA 
GCGACGTGTG 

o 

o, 
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• TGGGTCCAAGATG GAAAGGCACATTT AGTGTATCTCCGTGT 

!FLT3LG.1 NM 001459 	i'NM 001459.2 FLT3LG 	i6178 CAAGG 
ACCAAGAAGCTGAG 

GGTGACA 
CCTGGAAGCTGT 

TCACGCGCT 
AGCCCGCTGACCAT 

0 
t..) 
o ,-, 

FLT4.1 NM 002020 	NM 002020.1 - 	- FLT4 	I2782 .::. C  GACCTG AGCAGACA GGAAGATCT  

FN1.1  NM 002026 	NM 002026.2 FN1 	.4528 
GGAAGTGACAGAC 
GTGAAGGT 

ACACGGTAGCCG 
GTCACT 

ACTCTCAGGCGGTG 
TCCACATGAT 

cio u, t..) 
(...) 

GAACGCCAAGCAC CCAGGGTCGACA AAGCCAGGCCCCGA 
FOLR1.1 NM 016730 	NM 016730.1 FOLR1 	.859 CACAAG CTGCTCAT GGACAAGTT 

1..........................................................................................T.........................................................................r....................  ddAbbdotttdAtd ddAdb.d.dbatot.  tdboAdeAttAtodA 
FOS.1 NM 005252 	NM 005252.2 FOS 	12418 ACTTCCT CTCAGA GGCCCAG 

. • . AGCGCTAGAGACT ATGATCCGGGAG CCTGACGGAGTCCC 
FRAP1.1  NM 004958 	NM 004958.2 MTOR 	13095 GTGGACC GCATAGT TGGATTTCAC 

TTGGTACCTGTGG CACATCCAAATGC TCCCCAGGGTAGAA 
FRP1.3  NM 003012 	'NM _003012.2 SFRP1 	648 GTTAGCA AAACTGG TTCAATCAGAGC 

: .• GTAAGTCGGATGA CAGCTTCCTTCAT CCAGTGACAATGCCA 
FST.1 NM 006350 	NM 006350.2 FST 	j2306 GCCTGTCTGT GGCACACT CTTATGCCAGC 

.•• TGGATCCTCACCTG GCGCTGCATGTC TGCGCTTCCACCTTC 
N)
CD  

FZD2.2 NM 001466 	il NM 001466.2 FZD2 	i3760 GTCG TACCAA TTCACTGTC _ 
I 	----------------- --1 	 ---- -I. 	--- TCAGCAGCAAGGG GGTGGTTTTCTTG CGCCCGCAGGCCTC 
G-Catenin.1  NM 002230 	NM 002230.1 JUP 	770 CATCAT AGCGTGTACT ATCCT 

ACCCTCGACAAGAC TGGGAGTTCATG AACTTCAGCCCCAGC 
GADD45B.1  NM 015675 	NM 015675.1 GADD45B 	I2481 CACACT GGTACAGA TCCCAAGTC 

AACATGTCATGGTC GGGGTCGTGTTT CCTGCAAAAGTTTCC 
IGA52.1 NM 005256 	NM 005256.2 GAS2 	:6451 CGTGTG CAACAAAT CAGCCTCCT 
I............................................................................................f.........................................................................I.......................dAAAadAdbfbAbt dAbtbAdAAta.d.  tattodAAdoAdtdA 
: : .•• GTGGTGTCT CTTATTCACAGAT ATCTGGACC 
I GATA3.3  NM 002051 	NM 002051.1 GATA3 	i 1 

•: 
GATCTCGGCTTGGA GTAGCTGCCTGG AAAGTTCGCTGCACC 1-d 

GATM.1  NM 001482 	MM 001482.2 GATM 	I6296 CGAAC GTGCTCT CATCCTGTC n 
1-i 

GCTGTCAATAGCAC GGTCACCTCGTC CCCCCGTCAGATTC 
GBL.1 NM 022372 	NM 022372.3 MLST8 	i 6302 CGGAA ACCAATG CAGACATAGC t..) cp 

I...........................................................................................T.........................................................................i ............... adAtddadbAt...  tdAddikdtttad CCATGGACCAACTTC 
. .•• CAACCA CTTGATTCG ACTATGTGACAGAGC t..) 

I GBP2.2  N NM 004120 	M 004120.2 
. .•• 

GBP2 	I2060 : 
. CTGTTGCAGGAAG GTCAGTGGGTCT CATCTCCTGGCCCA  

u, 

: : • .• GCATTGA CTAATAAAGAGAT GCATGTT 
GCLC.3  NM 001498 	NM 001498.1 GCLC 	<330 GAG 
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• TGTAGAATCAAACT CACAGAATCCAGC TGCAGTTGACATGG 

GCLM.2 NM 002061 	AVM 002061.1 - GCLM 	!704 ............,..... 	......... 

CTTCATCATCAACT 
AG 

TGTGCAACT CCTGTTCAGTCC 0 
t..) 
o ,-, 

!GFRA1:1 NM 005264 	NM 005264,3 GFRA1 	1:6179 
TCCGGGTTAAGAAC 
AAGCC 
GTTCACTGGGGGT 

GTGGCAAAACAT 
GAGTGGG 
AAATACCAACATG 

TTTCATTCTCAGACC 
CTGCTGGCC 
ATCCCCTCCCTCTCC 

,-, 
'a 
cio 
`O,' (...) 

GJA1.1  NM 000165 	NM _000165.2 GJA1 	j2600 GTATGG CACCTCTCTT ACCCATCTA 
TACCATTGCAAGGT GGATGCTGGGAG AGGATTTCTCCAGCA 

iiGLYAT:1 NM 201648 	i NM 201648.2 GLYAT 	fil 80 GCCC GCTCTT TCTGCAGCA 
GTTCGCTACGAGG TGCGTACCCACTT CCTCTTGCCCACTTA 

GMNN,1  NM 015895 ANM 015895:3  GMNN 	!3880  ATTGAGC CCTGC CTGGGTGGA 
GAACGTGCCTGACT ACTCCTTCATCCT CCTCCCGAATTCTAT 

GNAS.1  NM 000516 	MM 000516.3 GNAS 	2665 TTGACTT CCCACAG GAGCATGCC 
TGATGCGCCTGGA CGAGGTTGTGAA AGCAGGCAACTCCG 

GPC3.1  NM 004484 	NM 004484.2 GPC3 	• 659 AACAGT AGGTGCTTATC AAGGACAACG 
GCTTATGACCGACC AAAGTTCCAGGCA CTCATCACCTGGTCT 

GPX1.2 NM 000581 	NM 000581.2 GPX1 	2955 CCAA ACATCGT CCGGTGTGT 
CO 	i,  

GPX2.2  NM 002083 	NM _002083.1 
i 

GPX2 	1890 
CACACAGATCTCCT 
ACTCCATCCA 

GGTCCAGCAGTG 
TCTCCTGAA 

CATGCTGCATCCTAA 
GGCTCCTCAGG 

GCTCTAGGTCCAAT TGGAGGCAGTGG ACTGATACCTCAACC 
GPX3.1  NM 002084 	'NM _002084.3 GPX3 	6271 TGTTCTGC GAGATG TTGGGGCCA 

TCCCACTGAAGCCC AGTGCCCAGGCG CCTCCAAGCGAGTC 
GRB14.1:  . NM 004490 	IN M 004490:1 . G RB14 	784 TTTCAG TAAACATC CTTCTTCAACCG 

CCATCTGCATCCAT GGCCACCAGGGT CTCCCCACCCTTGA 
GRB7.2  NM 005310 A NM 005310.1  GRB7 	i20  CTTGTT ATTATCTG GAAGTGCCT 

CGAAAAGATGCTGA TCAGGAACAGCC CTTCCTCCTCCCTTC 
GRO1.2  NM 001511 	MM 001511.1 CXCL1 	86 : ACAGTGACA ACCAGTGA TGGTCAGTTGGAT 

.•• AAGCTATGAGGAAA GGCCCAGCTTGA TCAGCCACTGGCTTC 1-d 
AGAAGTACACGAT ATTTTTCA TGTCATAATCAGGAG n 

1-i 
GSTM1.1 NM 000561 	NM 000561.1 GSTM1 	727 

CAATGCCATCTTGC GTCCACTCGAATC CTCGCAAGCACAACA 
cp t..) o 

GSTM3:2 	.............................. NM 	000849 	.......1 NM 	000849:3 ......... GSTM3 	.........1731 	......... GCTACAT 
GAGACCCTGCTGT 

TTTTCTTCTTCA 
GGTTGTAGTCAG 

TGTGTGGTGAGA  

TCCCACAATGAAGGT 
,-, 
a t..) 

GSTp.3  NM 000852 	MM 000852.2 GSTP1 	66 : CCCAGAA CGAAGGAGATC CTTGCCTCCCT o u, o 
CACCATCCCCACCC GGCCTCAGTGTG CACAGCCGCCTGAA o 

GSTT1.3  NM 000853 	NM 000853.1 GSTT1 	.813 TGTCT CATCATTCT AGCCACAAT 
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GAAAGAGTTTCCCT TGCTTTTTCCGTC AGCCACACGCGAAG 

GZMA.1 

HADH.1 

NM 006144 	NM 006144.2 

NM 005327 	NM 005327.2 - 	- 

GZMA 	:4111 

HADH 	:6181 .„...„  

ATCCATGC 
CCACCAGACAAGAC 
CGATTC 

AGCTGTAA 
CCACAAGTTTCAT 
GACAGGC 

GTGACCTTAA 
CTGGCCTCCATTTCT 
TCAACCCAG 

0 
t..) 
= ,-, ,-, 
- 

HAVCR1.1  NM 012206 	NM 012206.2 HAVCR1 	I6284 
CCACCCAAGGTCAC 
GACTAC 

GAACAGTGGTGC 
TCGTTCG 

TCACAACTGTTCCAA 
CCGTCACGA 

0° u, t..) 

CAAGTACCACAGCG GCTTGCTGTACTC TTCTTGCGCTCCATC W  
HDAC1.1 NM 004964 	NM 004964.2 HDAC1 	.2602 ATGACTACATTAA CGACATGTT CGTCCAGA 

AGGCTGCTGGAGG CTTCCTGCGGCC CCAGAGGCCGTTTC 
depsin.1 NM 002151 	NM 002151.1 HPN 	I814 TCATCTC ACAGTCT TTGGCCG 

CGGTGTGAGAAGT CCTCTCGCAAGT CCAGACCATAGCACA 
HER2.3  NM 004448 	NM 004448.1 ERBB2 	113 GCAGCAA GCTCCAT CTCGGGCAC 

CTCAGGTCTGCCC TTATTGGTGCTCC CTGAGCAGCTCTCA 
HGD.1  NM 000187 	NM 000187.2 HGD 	16303 CTACAAT GTGGAC GGATCGGCTT 

CCGAAATCCAGATG CCCAAGGAATGA CTCATGGACCCTGG 
IHGF.4 M29145 	ii M29145.1 :457 ATGATG GTGGATTT TGCTACACG 

! CAGGACACAAGTG GCAGGGAGCTGG CGCTCACGTTCTCAT 
41. I HGFAC.1 NM 001528 	NM 001528.2 HGFAC 	:2704 CCAGATT AGTAGC CCAAGTGG 

TGAACATAAAGTCT TGAGGTTGGTTAC TTGCACTGCACAGG 
GCAACATGGA TGTTGGTATCATA CCACATTCAC 

HIF1A.3  NM 001530 	NM 001530.1 HIF1A 	1399 TA 
TGTTGGCCAGGTCT GCATCATAGGGC CTCTAGCCAGTTAGC 

HIF1AN.1 NM 017902 	NM 017902.2 HIF1AN 	17211 CACTG CTGGAG CTCGGGCAG 
AAAAAGGCGAAGAA GCTCAGATACTG AACTGCTGGGAAAC 

HIST1H1D.1 NM 005320 	NM 005320.2 
F.... L__-_____________ HIST1H1D 	:4013 _______i_______  GGCAG  GGGGTCC  GCAAAGCATC  

CTTGTGAGGGACT TGCAGAAAGAGAT TCTTCACGCCTCCCC 
I HLA-B.1  NM 005514 	MM 005514.6 HLA-B 	6334 : GAGATGC GCCAGAG TTTGTGA 

CGCCCTGAAGACA TCGGAGACTCAG TGATCTTGAGAGCCC 1-d 
HLA-DPA1.1  NM 033554 	MM 033554.2 HLA-DPA1 	16314 GAATGT CAGGAAA TCTCCTTGGC n 

1-i 
TCCATGATGGTTCT TGAGCAGCACCA CCCCGGACAGTGGC 

HLA-DPB1.1 NM 002121 	NM 002121.4 HLA-DPB1 	I 1740 GCAGGTT TCAGTAACG TCTGACG t..) cp 

IHLA-DQB1.1 ii NM-  002123 	NM _002123.3 002123.3 HLA-DQB1 	16304 -ii- 

GGTCTGCTCGGTG 
ACAGATT 

CTCCTGATCATTC 
CGAAACC 

TATCCAGGCCAGATC 
AAAGTCCGG 	- 

,-, 
C,- t..) o 

HLADQA1.2  NM 002122 	NM 002122.3 HLA-DQA1 	14071 
CATCTTTCCTCCTG 
TGGTCA 

GCTGGTCTCAGA 
AACACCTTC 

TGTGACTGACTGCC 
CATTGCTCAG 

u, o o 

TGGCCTGTCCATTG GCTTGTCATCTGC TTCCACATCTCTCCC 
HMGB1.1  NM 002128 	NM 002128.3 HMGB1 	12162 GTGAT AGCAGTGTT AGTTTCTTCGCAA 
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• AGCAGGAGCGACC GTTTGCCAAGTTA CTCCATATCCAAACA 

HNRPAB.1 NM 004499 	NM_A 	004499.3 •i HNRNPAB 	16051 
AACTGA AATTTGGTACATA 

AT 
AAGCATGTGTGCG 0 

t..) 
o ,-, 

HPCAL1.1 NM 002149 	NM 002149.2 HPCAL1 	15182 
CAGGCAGATGGAC 
ACCRA 
AGCTGAAGACGGC 

GTCGCTCTTGGC 
ACCTCT 
CGTCGTAGTCCA 

TCTTCCAAGGACAGT 
TTGCCGTCA 
AGCTCCTCCAGGGC 

,-, 
'a 
cio 
t..) o (...) 

H P D.1  NM 002150 	il NM 002150.2 HPD 	6183 CAAGAT CCAGGATT ATCAATGTTC 
CCAACCTGCCTCAA GGAACTGCCCAT CTGCAGGCCTACGG 

HSD11132.1 NM 000196 	i NM 000196.3 . HSD11B2 	6185 GAGC GCAAGT CAAGGACTAC 
f  GCATTGTGACCAGC GAAGTGCCTGGG ATCCGCTCCATATTG 

HSP90AB1.1  NM 007355 	1 NM 007355.2   HSP90AB1 	I 5456  ACCTAC CTTTCAT GCTGTCCAG 
CTGCTGCGACAGT CAGGTTCGCTCT AGAGTGACTCCCGTT 

HSPA1A.1  NM 005345 	MM 005345.4 HSPA1A 	2412 CCACTA GGGAAG GTCCCAAGG 
.•• CCTCCCTCTGGTG GCTACATCTACAC CTCAGGGCCCACCA 

GTGCTT TTGGTTGGCTTAA TTGAAGAGGTTG 
HSPA8.1 NM 006597 	'NM 006597.3 

, 
HSPA8 	2563 

CCGACTGGAGGAG ATGCTGGCTGAC CGCACTTTTCTGAGC 
CD csi 	HSPB1.1.................................  NM 	001540 	.......1 NM 	001540.2 ......... HSPB1 	........... 416 	...... CATAAA TCTGCTC AGACGTCCA 	... 

GAGTACGTGTGCC CTCAATGGTGACC CAGCTCCGTGCCTC 
HSPG2.1  NM 005529 	MM 005529.2 HSPG2 	1 783 GAGTGTT AGGACA TAGAGGCCT 

TCGAATTGTTTGGG GCGTGGTGCTGA TGAGGACTCCCAGG 
HTATI P.1  NM 006388 	NM 006388.2 KAT5 	13893 

• 
CACTG CGGTAT ACAGCTCTGA 
TGGCTGTGGAGTT CCAATCACCACAT CGATGCTACCCTGG 

1HYAL1.1.  . NM 153281 	INM 153281.1 :4524 .HYAL1 CAAATGT GCTCTTC CTGGCAG 
CAACCATGCACTCC ACTAAGCCCCGT TCTTCACACGACCCA 

]HYAL2.1 ,- NM 033158 	NM 033158.2 HYAL2 	15192 ..,.... CAGTC GAGCCT CCTACAGCC 	... 
TATGTCCGCCTCAC CAATGGACTGCA TGGGACAGGAACCT 

JHYAL3.1  NM 003549 	il NM 003549.2 HYAL3 	16298 ACACC CAAGGTCA CCCAGATCTC 1-d 
GCAGACAGTGACC CTTCTGAGACCTC CCGGCGCCCAACGT n 

1-i 
ICAM1.1 NM 000201 	NM 000201.1 ICAM1 	1761 ATCTACAGCTT 

GGTCATCCTGACAC 
TGGCTTCGT 
TGCACTCAATGGT 

GATTCT 
TTGCCCACAGCCAC 

cp t o..) 
ICAM2.1 

---------------- 
NM 000873 	1NM - 000873.2 

---- 	 ---- 
ICAM2 	:2472 
- 	-t- 	--- 

TGCAAC GAAGGAC CAAAGTG 	
- ,-, 

' GCCTTCAATCTCAG GAGAGCCATTGC CAGAGGATCCGACT t..) a 

ICAM3.1  NM 002162 	MM 002162.3 ICAM3 	<7219 CAACG AGTACAC GTTGCCAGTC o u, 
AGAACCGCAAGGT TCCAACTGAAGGT TGGAGATTCTCCAGC o o 

ID1.1  NM 002165 	NM 002165.1 ID1 	1354 GAGCAA CCCTGATG ACGTCATCGAC 
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AACGACTGCTACTC GGATTTCCATCTT TGCCCAGCATCCCC 
I D2:4 

03.1 

IF127.1  

NM 002166 

NM 002167 

NM 005532 

NM 002166.1 

NM 002167.3 

NM 005532.2 

ID2 

ID3 

IF127 

€37 

:6052 

2770 

CAAGCTCAA 
CTTCACCAAATCCC 
TTCCTG 
CTCTCCGGATTGAC 
CAAGTT 

GCTCACCTT 
CTCTGGCTCTTCA 
GGCCACA 
TAGAACCTCGCAA 
TGACAGC 

CAGAACAA 
TCACAGTCCTTCGCT 
CCTGAGCAC 
CAGACCCAATGGAG 
CCCAGGAT 

0 
t..) 
o ,-, ,-, 

cio u, t..) 

TCCGGAGCTGTGAT CGGACAGAGCGA TGTATTGCGCACCCC W  
IG F1:2.  000618 ..NM 000618.1 .ii•NM IG F1 i 60 CTAAGGA GCTGACTT TCAAGCCTG 

1 i adAtdatikddddA tfteaddfAAtAka baddtbAtAddAW 
AGATTTCA TCTGTCTCATAGA TCTCCGATTTTGA 

IG F1R.3 NM 000875 NM 000875.2 IGF1R ;413 TATC 
CCGTGCTTCCGGA TGGACTGCTTCCA TACCCCGTGGGCAA . 

IG F2.2  NM 000612 NM 000612.2 IGF2 166 CAACTT GGTGTCA GTTCTTCCAA 
GTGGACAGCACCA CCTTCATACCCGA CTTCCGGCCAGCAC 

IGFBP2.1  NM 000597 NM 000597.1 IG FBP2 :373 : TGAACA CTTGAGG TGCCTC 
ACATCCCAACGCAT CCACGCCCTTGTT ACACCACAGAAGGC 

cs) 
IGFBP3.1 NM 000598 = 	--i--- NM 000598.4 - IG FBP3 16657 -t--- GCTC 

TGGACAAGTACGG 
TCAGA 
CGAAGGTGTGGC 

TGTGAGCTCC 
CCCGTCAACGTACTC 

IGFBP5.1  NM 000599 NM _000599.1 IG FBP5 J594 GATGAAGCT ACTGAAAGT CATGCCTGG 
TGAACCGCAGAGA GTCTTGGACACC ATCCAGGCACCTCTA 

IGFBP6.1  NM 002178 NM _002178.1 IGFBP6 j836 CCAACAG CGCAGAAT CCACGCCCTC 
GCGGTGATTCGGA CTCTCCTGGGCA CTCTGGTCCTCATCC 

ii.ILT.7:1 	 . NM 000880 .ii.NM 000880:2 	. IL7 ).2084 AATTCG 
AAdaAAddAtotbA 

CCTGCTT 
AfdAddAAdadt 

AGGTGCGC 
tdAdttaddatdd 

IL-8.1 NM 000584 NM 000584.2 IL8 :2087 CTGTGTGTAAAC GCCAAGAG CCGTGGC 
GGCGCTGTCATCG TGGAGCTTATTAA CTGCTCCACGGCCT 

11_10.3  NM 000572 NM 000572.1 IL10 : 909 ATTTCTT AGGCATTCTTCA TGCTCTTG 
TGGAAGGTTCCACA TCTTGACCTTGCA CCTGTGATCAACAGT 1-d 

IlL11.2  NM 000641 NM 000641.2 IL11 2166 AGTCAC GCTTTGT ACCCGTATGGG n 
1-i 

GGCTGGGTACCAA TGAGAGCCAGTA CAGCTATGCTGGTA 
1L15.1 NM 000585 NM 000585.2 IL15 6187 TGCTG GTCAGTGGTT GGCTCCTGCC 

cp t..) 

A1 B.1 NM _000576 000576 .i- NM-  000576.2 IL1B j.2755 
AGCTGAGGAAGAT 
GCTGGTT 
CCTGAACCTTCCAA 

GGAAAGAAGGTG 
CTCAGGTC 
ACCAGGCAAGTC 

TGCCCACAGACCTTC  

CAGGAGAAT 
CCAGATTGGAAGCAT 

,-, 
t..) o u, 

IL6.3  NM 000600 NM 000600.1 IL6 j324 AGATGG 
GGCCTAATGTTCCA 

TCCTCATT 
AAAATTGTGCCTT 

CCATCTTTTTCA 
CATATTGCCCAGTGG 

o, 

I L6ST.3  NM 002184 NM 002184.2 IL6ST 12317 GATCCT GGAGGAG TCACCTCACA 
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.•• . • : • AGCCATCACTCTCA ACTGCAGAGTCA CAGGTCCTATCGTG 
ILT-2.2 NM 006669 NM 006669.1 LILRB1 i583 GTGCAG 

GTGGACTCGTCCAA 
GGGTCTCC 
GGCTTCCAGATC 

GCCCCTGA 
CTCATTGTACTCTAG 

0 
w 
= 

IMP3.1 NM 018285 -_________ NM 018285.2 - IMPS ;4751 GATCAA GAAGTCAT CACGTGCCGC C,-  
. . CGCCTTGCACGTCT ATCTCCATGACCT ACATATGCCATGGTG 0° u, 
INDO.1  NM 002164 NM 002164.3 001 '5124 AGTTC TTGCCC ATGCATCCC w 

. : GTGCCCGAGCCAT CGGTAGTGGTTG ACGTCCGGGTCCTC 
w 

 
INHBA.1 NM 002192 MM 002192.1 INHBA '2635 ATAGCA ATGACTGTTGA ACTGTCCTTCC 

AGCCTCCAGGATAC TCTCCGACTGACA AGCTAAGCTGCCATT 
INHBB.1 

,,___. 	________________ NM 002193 ___-_______ 	_ NM 002193.1 ,___-___________ INHBB _________ 2636 . .______ CAGCAA _____________________ GGCATTTG __________________ TGTCACCG _____________________. 

, CAGTCTCCGAGAG GTGATGGCAGGT AGTTCCTCAATGAGG 
INSR.1  NM 001079817 iNM 001079817.1 INSR i6455 CGGATT GAAGCC CCTCGGTCA 

.•• . : . AGAGACACCAGCAA ATCATTGCACGGC CCGTGGCATGGTCT 
IQGAP2.1  NM 006633 NM 006633.2 IQGAP2 j6453 CTGCG TCACC ACCTCCTGTT 

.•• . : . GTGTCAGACTGAAG GTTGCTGTCCCAA AAAGCCTCTAGTCCC 
ISG20.1 NM 002201 NM 002201.4 ISG20 i6189 CCCCAT AAAGCC TGCGGAACG 

.•• CCATGATCCTCACT GAAGCTTTGTAGC CACTCCAGACCTCG 
C..0 	' 
-,I 	ITGA3.2 NM 002204 . NM 002204.1 ITGA3 

. 

i840 CTGCTG CGGTGAT CTTAGCATGG 
CAACGCTTCAGTGA GTCTGGCCGGGA CGATCCTGCATCTGT 

'ITGA4.2  NM 000885 NM 000885.2 ITGA4 '2867 TCAATCC TTCTTT AAATCGCCC 

. : AGGCCAGCCCTAC GTCTTCTCCACAG TCTGAGCCTTGTCCT 
ITGA5.1  NM 002205 NM 002205.1 ITGA5 '2668 ATTATCA TCCAGCA CTATCCGGC 

CAGTGACAAACAGC GTTTAGCCTCATG TCGCCATCTTTTGTG 
ITGA6.2 NM 000210 NM 000210.1 ITGA6 '2791 CCTTCC GGCGTC GGATTCCTT 

GATATGATTGGTCG AGAACTTCCATTC CAGCCAGGACCTGG 
ITGA7.1 „................................................. NM 002206 ........-...................... NM 002206.1 :: 	.....-..... 	................... ITGA7 259 CTGCTTTG CCCACCAT CCATCCG 

. . . ACTCGGACTGCACA TGCCATCACCATT CCGACAGCCACAGA 
b ITGAV.1  NM 002210 NM 002210.2 ITGAV j2671 AGCTATT GAAATCT ATAACCCAAA od 

. .•• 

. • ' 
ITGB1.1 NM 002211 

. i 
NM 002211.2 ITGB1 

. 

.•• •• 
2669 

: : . • TCAGAATTGGATTT 
GGCTCA 

CCTGAGCTTAGCT 
GGTGTTG 

TGCTAATGTAAGGCA 
TCACAGTCTTTTCCA 

n 
1-i 

cp w 

. .•.: . • • • 
ACCGGGGAGCCCT 
ACATGA .•• •• 

CCTTAAGCTCTTT 
CACTGACTCAATC 

AAATACCTGCAACCG 
TTACTGCCGTGAC C,-  w 

ITGB3.1  NM 000212 MM 000212.2 ITGB3 ' 6056 : T u, 

. : CAAGGTGCCCTCA GCGCACACCTTC CACCAACCTGTACCC 
o o 

ITGB4.2  NM 000213 NM 000213.2 ITGB4 i2793 GTGGA ATCTCAT GTATTGCGA 



Table A 
Gene 

Official 	Version 
Gene  Accession Num 	Sequence ID Symbol 	ID F Primer Seq R Primer Seq Probe Seq 

• TCGTGAAAGATGAC GGTGAACATCATG TGCTATGTTTCTACA 
iITG135:1...................................  NM...002218......... j NM...002218i3...........  ITGB5................12870............CAGGAG 

tddattAbAbfado 
ACGCAGT 	.... 
dbAtikddfdtdA 

AAACCGCCAAGG  
AotbdAtftbddikdo 

 0 
,.., = . 

JAG1.1 NM 000214 	NM 000214.1 JAG1 	4190 AATGG 
GTCAAAATGGGGA 

GATGCGG 
CAGGACCACCAC 

CAACCACAG 
TGTATCTTGTTGAGC 

,-, 
'a 
cio , 

]K-ras.10  NM 033360 	MM 033360.2 KRAS 	.3090 GGGACTA 
GGACGTTCTACCTG 

AGAGTGAG 
AGGCTCTGGAAA 

TATCCAAACTGCCC 
TCACTCCGCAGGTC 

t..) o, 
W  

]KCNJ15.1 NM 002243 	NM 002243.3 KCNJ15 	.6299 CCTTGA CACTGGTC AGGTGTCTTC 
GAGGACGAAGGCC AAAAATGCCTCCA CAGGCATGCAGTGT 

KDR.6 NM 002253 	NM 002253.1 - 	•i 	- KDR 	1483 TCTACAC CTTTTGC TCTTGGCTGT 

. . CGGACTTTGGGTG TTACAACTCTTCC CCACTTGTCGAACCA 
Ki-67.2  NM 002417 	NM _002417.1 MK167 	1145 CGACTT ACTGGGACGAT CCGCTCGT 

ACTACAGCGGGAG GGCATCTGAGCA TGGAGGTAGCTGCA 
KIAA1303 raptor.1  NM 020761 	'NM _020761.2 RPTOR 	i6300 CAGGAG AGAGGGT ATCAACCCAA 

CTCCTACTGGTCGC TCCCGGTACACCT CCTGAGGACATCAAC 
KIF1A.1 NM 004321 	NM 004321.4 KIF1A 	:4015 ACACC GCTTC TACGCGTCG 

GTCCCCGGGATGG GATCAGTCAAGCT CATCTCGCTTATCCA 
CD oo 	1Kiting 

----------------- 
NM 000899 	NM _000899.1 

---1 	 ----- 
KITLG 	i68 

------T---  ----- 
ATGTT 
GAGGTCCTGTCTAA 

GTCTGACAATTG 
CTATGTGCAAGG 

ACAATGACTTGGCA 
CCTGAGGGATCTGT 

IKL.1  NM 004795 	MM 004795.2 KL 	6191 ACCCTGTG CCCTCAA CTCACTGGCA 

: .• CCAAGCTTACCACC AGGGTGAGGAAG ACCCACATGGTGACA 
KLK3.1  NM 001648 	NM 001648.2 KLK3 	4172 TGCAC ACAACCG CAGCTCTCC 

TGAGAGCCAGGCT ATCCTGGTCCTCT TGTCTCAAAATGCCA 
KLRK1.2 NM 007360 	NM 007360.1 KLRK1 	.3805 TCTTGTA TTGCTGT GCCTTCTGAA 

: .• TGAGCGGCAGAAT TGCGGTAGGTGG CTCATGGACATCAAG 
KRT19.3 NM 002276 	IN M 002276.1 KRT19 	1521 CAGGAGTA CAATCTC TCGCGGCTG 

1 : T--  TCAGTGGAGAAGG TGCCATATCCAGA CCAGTCAACATCTCT 
KRT5.3  NM 000424 	'NM _000424.2 KRT5 	158 AGTTGGA GGAAACA GTTGTCACAAGCA 1-d 

TTCAGAGATGAACC n  ACTTGGCACGCT ATGTTGTCGATCTCA 1-i 
ii.KRT7.1......................................  NM...005555.......1 NM...005556,3...........  KRT7..................)4018...........GGGC 

OftdatddboAkt 
 GGTTCT  	.... 
tdAttdtboddA 

GCCTGCAGC 
AtbtAdattdtboAd ,.., = 

cp 
iiL1cAm7 1 	............................... NM 000425 	'NM _000425.2 ......... L1CAM 	.........14096 	...... CCTA 

CAGATGAGGCACAT 
GTCAGG 
TTGAAATGGCAGA 

CTGCCAGCC  

CTGATTCCTCAGGTC 
,-, 
a t..) 

LAMA3.1  NM 000227 	a\IM 000227.2 LAMAS 	2529 . GGAGAC ACGGTAG CTTGGCCTG o 

.• : GATGCACTGCGGTT CAGAGGATACGC CTCTCCATCGAGGAA o, 
LAMA4.1  NM 002290 	NM 002290.3 LAMA4 	5990 AGCAG TCAGCACC GGCAAATCC 
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.•• . • : • CAAGGAGACTGGG CGGCAGAACTGA CAAGTGCCTGTACCA 
LAMB1.1 

LAMB3.1 .,------------------------------------------------- 
. 

NM 002291 	NM 002291.1 

NM-  000228 	NM-  000228.1 --------------------------- 	:: 	-------------------------------- 
. 

LAMB1 

LAMBS 

:3894 

i2530 

AGGTGTC 
ACTGACCAAGCCTG 
AGACCT 
ACTCAAGCGGAAAT 

CAGTGTTC 
GTCACACTTGCAG 
CATTTCA 
ACTCCCTGAAGC 

CACGGAAGG 
CCACTCGCCATACTG 
GGTGCAGT 
AGGTCTTATCAGCAC 

0 
t..) 
= ,-, ,-, 
- 

cio 
LAMC2.2  NM 005562 	NM 005562.1 LAMC2 I997 TGAAGCA CGAGACACT AGTCTCCGCCTCC t..) 

(...) 
. : TGCTGGACTTCTGC TGAGATAGGTGG TCCTGACCCTCTGCA 
LAPTM5.1 NM 006762 	NM 006762.1 LAPTM5 I4017 CTGAG GCACTTCC GCTCCTACA 

AACACCCAGTTTGA CCAGTGCAGGGG AAAGCTGTCCTCGTC 
LDB1.2 ,,________________________ NM 003893 	NM 003893.4 ......-................... 	..i„.......-........................... LDB1 ___________ I6720 .„„_____ CGCAG __________________________ AGTTGT _______________________ GTCAATGCC ___________________________ 

ATCACGGTGGACT TACCTTGGTAAAC AGTGTACCATGGTCA 
LDB2.1  NM 001290 	NM _001290.2 LDB2 j3871 GCGAC ATGGGCTTC CCCAGCACG 

.•• : : • i • .• AGGCTACACATCCT CCCGCCTAAGATT TCTGCCAAATCTGCT 
LDHA.2  NM 005566 	NM _005566.1 LDHA j3935 GGGCTA CTTCATT ACAGAGAGTCCA 

.•• . : . GGGTGGAGTCTTC AGACCACAAGCC CCCGGGAACATCCT 
LGALS1.1 NM 002305 	NM 002305.3 LGALS1 i6305 TGACAGC ATGATTGA CCTGGAC 

• .•• AGCGGAAAATGGC CTTGAGGGTTTG ACCCAGATAACGCAT 
CD 	L G A L S3 . 1 

• ----------------------------- 
CD  

NM 002306 	NM 002306.1 LGALS3 i2371 AGACAAT GGTTTCCA CATGGAGCGA 
AGTACTTCCACCGC GACAGCTGCACA CTTCCACCGTGTGG 

LGALS9.1  NM 009587 	NM 009587.2 LGALS9 I5458 GTGC GAGCCAT ACACCATCTC 

. : GCTTCAGGTGTTGT AAGAGCTGCCCA TGCCTCCCTGTCGC 
LIMK1.1  NM 016735 	NM 016735.1 I3888 GACTGC TCCTTCTC ACCAGTACTA 

TGCAAACGCTGGT CCCCACGAGTTCT CAGCCCCCCAACTG 
LMNB1.1 NM 005573 	NM 005573.1 LMNB1 I1708 GTCACA GGTTCTTC ACCTCATC 

GGCTGCCAGCAGA CTCAGGCAGTCC CGCTACTTCCTGAAG 
LMO2.1 ,,, NM  _______________________ 005574 	NM 005574.2 ____-__________ 	__-__ 	_________. LMO2 I5346 ACATC TCGTGC GCCATCGAC 

• . . CCAATGGGAGAACA CGCTGAGGCTGG CAGGCTCAGCAAGC 
LOX.1  NM 002317 	NM 002317.3 LOX j3394 ACGG TACTGTG TGAACACCTG 1-d 

.•• • i . GGCTGTAGACTGG GAGACAAAGAGG CGGGCATCCAACCA n 
1-i 

!LRP2.1 NM 004525 	NM 004525.1 LRP2 :4112 GTTTCCA CCATCCAG GTAGAGCTTT 

.•• : . CCAGTGTCCCAATC 
• 
.•• GGTCAGGTTATTG CCACTGCAAATTCGA t..) o 

cp 

LRRC2.1 ................................. NM 024512 	NM 024512.2 LRRC2 :6315 TGTGTC 
AACGGAAGCCTGT 

CTGCTGA 
AGACACCACGGC 

CATCCGC  

CTAGAAGCTGCCATC 
,-, 
C,  t..) 

LTF.1  NM 002343 	MM 002343.2 LTF , 6269 : GACTGA 
TTGCTGCAAGATAA 

ATGATTC 
ACCCATGCTCTAA 

TTGCCATGG 
CACGGACAACCCTCT 

o 

o o 

LYZ.1  NM 000239 	NM 000239.1 LYZ 6268 CATCGC TGCCTTG TTGCACAAG 
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GCTGCCTTTGGTAA ATCCCAGCAGTCT TCCATCTTGCCATTC 
MADH2.1 NM 005901 	NM 005901.2 SMAD2 	:2672 GAACATGTC CTTCACAACT ACGCCGC 0 

t..) 

MADH4.1 

MAL.1  

NM 005359 	NM 005359.3 _ 	_ 

NM 002371 	NM 002371.2 

SMAD4 	:2565 .......  

MAL 	6194 

GGACATTACTGGCC 
TGTTCACA 
GTTGGGAGCTTGC 
TGTGTC 

ACCAATACTCAGG 
AGCAGGATGA 
CACAAACAGGAG 
GTGACCCT 

TGCATTCCAGCCTCC 
CATTTCCA 
ACCTCCAACTGCTGT 
GCTGTCTGC 

= ,-, ,-, 
'a 
cio , t..) 

CCTTCGTCTGCCTG GGAACATTGGAG CAAAATCCAGACAAG W  
MAL2.1 . NM 052886 	052886.1 .iNM MAL2 	i5113 GAGAT GAGGCAA ACCCCCGAA 

GCCTTTCTTACCCA CAGCCCCCAGCT TCTCAAAGTCGTCAT 
MAP2K1.1 	 . NM 002755 	NM 002755.2 - 	:: 	- MAP2K1 	2674 .:,.. GAAGCAGAA CACTGAT CCTTCAGTTCTCCCA 

GCCCTCCAATGTCC GTAGCCACTGAT CACATCTTCACATGG 
MAP2K3.1  NM 002756 	NM 002756.2 MAP2K3 	4372 TTATCA GCCAAAGTC CCCTCCTTG 

GCCGGTCAGGCAC GCAGCATACACAC ACCAACCAGTCCAC 
MAP4.1  NM 002375 	NM 002375.2 MAP4 	2066 ACAAG AACAAAATGG GCTCCAAGGG 

CCCCTCTTGGATCT CGGTCTTGGAGA CCCATGCTGGCTTCT 
MARCKS.1 NM 002356 	NM 002356.4 

, 
MARCKS 	4021 GTTGAG 

CAGATGGCCACTTT 
ACTGGG 
GGCAGCATTAAC 

TCAACAAAG 
AGCTGACAACAGTGT 

g 	Maspin.2 ............................... NM 002639 	002639.1 ......NM 	.......... SERPINB5 ....1362 	......... GAGAACATT CACAAGGATT GAACGACCAGACC 
CGAGTTCCAGTGG TGCAACTGAAGCA CTTTCCAGCACCTGG 

MCAM.1  NM 006500 	NM 006500.2 MCAM 	3972 CTGAGA CAGGC CCTGTCTCT 

.•• GACTTTTGCCCGCT GCCACTAACTGCT ACAGCTCATTGTTGT 
ACCTTTC TCAGTATGAAGAG CACGCCGGA 

MCM2.2 . NM 004526 	NM 004526.1 . MCM2 	580 
. GGAGAACAATCCCC ATCTCCTGGATG TGGCCTTTCTGTCTA 

MCM3.3 	
--------------------------------- 

NM 002388 	ii NM 002388.2 
--------, 	 --------- 

MCM3 	:524 
------------------- 	---------- 

TTGAGA GTGATGGT CAAGGATCACCA 
TGATGGTCCTATGT TGGGACAGGAAA CAGGTTTCATACCAA 
GTCACATTCA CACACCAA CACAGGCTTCAGCA 

MCM6.3  NM 005915 	NM 005915.2 MCM6 	614 C 1-d 
CGCTCAGCCAGAT GCACTGAGATCTT TGCCCCAGTCACCT n 

1-i 
MCP1.1 NM 002982 	NM 002982.1 CCL2 	!700 GCAATC 

CCAACACCTTTGTT 
CCTATTGGTGAA 
CAATGACAGGGA 

GCTGTTA 
CGAGCTGGATCCAA 

cp t o..) 
MDH2.1 	.................................. NM 	005918 	......NM 	005918.2 ......... MDH2 	.............12849 	..... GCAGAG 

GGAGCCGACTGCA 
CGTTGACT 
GACTTTGGTGCCT 

ACCCTTCAG  

ATCACACGCACCCCA 
,-, 
a t..) 

MDK.1  NM 002391 	MM 002391.2 
. 

MDK 	:3231 : AGTACA 
CTACAGGGACGCC 

GTGCC 
ATCCAACCAATCA 

GTTCTCAAA 
CTTACACCAGCATCA 

u, o o 

MDM2.1  NM 002392 	NM 002392.1 MDM2 	359 ATCGAA CCTGAATGTT AGATCCGG 
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GTGAAATGAAACGC GACCCTGCTCAC CAGCCCTTTGGGGA 
MGMT.1 NM 002412 	1NM 002412.1 

. 

MGMT j689 ACCACA AACCAGAC AGCTGG 0 
t..) 

fliGST1.2 

.ii.  

NM 020300 	iiNM 020300.2 MGST1 

T.  

896 

ACGGATCTACCACA 
CCATTGC 

ATGGTGAATGTCAC 

TCCATATCCAACA 
AAAAAACTCAAAG 

AAGCCAGAAGCC 

TTTGACACCCCTTCC 
CCAGCCA 

CGAGGCCTCAGAGG 

= ,-, ,-, 
'a 
cie 
t..) 

MICA.1  NM 000247 	NM _000247.1 MICA i5449 CCGC CTGCAT GCAACATTAC 
CCGGACAGGGTCT GGTGGAGTTGTT CTATTACGACATGAA 

MIF.2 NM 002415 	1NM 002415.1 MIF j3907 ACATCA CCAGCC CGCGGCCAA 
. 	 .i.  T.  GGGAGATCATCGG GGGCCTGGTTGA AGCAAGATTTCCTCC 

GACAACTC AAAGCAT AGGTCCATCAAAAGG 
MMP1.1  NM 002421 	NM _002421.2 MMP1 2167 

TGTACCCACTCTAC TGAATGCCATTCA AGCTCGCCCAGTTC 
MMP10.1  NM 002425 	NM 002425.1 MMP10 ;4920 AACTCATTCACA CATCATCTTG CGCCTTTC 

GCTGTGGAGCTCT AGCAAGGACAGG CCTGAGGAAGGCAC 
MMP14.1 NM 004995 	NM 004995.2 MMP14 4022 CAGGAA GACCAA ACTTGCTCCT 

CCATGATGGAGAG GGAGTCCGTCCT CTGGGAGCATGGCG 
c) 	MMP2.2 NM 004530 	iiNM 004530.1 MMP2 i672 GCAGACA TACCGTCAA ATGGATACCC 

" """"""""""---------- """"""""""----","""""""""""""""""""""" """"""""" --------,"""""" """"" """"" """""""""""""""""""" 
GGATGGTAGCAGT 

""""""""""""""""""""""" 
GGAATGTCCCATA 

""""""""""""""""""""""""""" 
CCTGTATGCTGCAAC 

MMP7.1  NM 002423 	NM _002423.2 MMP7 2647 CTAGGGATTAACT CCCAAAGAA TCATGAACTTGGC 
GAGAACCAATCTCA CACCCGAGTGTA ACAGGTATTCCTCTG 

MMP9.1  NM 004994 	NM 004994.1 MMP9 .304 CCGACA ACCATAGC CCAGCTGCC 
TCATGGTGCCCGTC CGATTGTCTTTGC ACCTGATACGTCTTG 

MRP1.1 NM 004996 	1NM 004996.2 ABCC1 15 AATG TCTTCATGTG GTCTTCATCGCCAT 
- . 7.  ...... AGGGGATGACTTG AAAACTGCATGGC CTGCCATTCGACATG 

• 
MRP2.3 NM 000392 	NM 000392.1 

= 	 i- 	= 
ABCC2 „ 55 GACACAT TTTGTCA ACTGCAATTT 

TCATCCTGGCGATC CCGTTGAGTGGA TCTGTCCTGGCTGG 
MRP3.1  NM 003786 	ii NM 003786.2 ABCC3 TACTTCCT 

AGCGCCTGGAATCT 
ATCAGCAA 
AGAGCCCCTGGA 

AGTCGCTTTCAT 
CGGAGTCCAGTGTTT 

1-d 
n 
1-i 

MRP4.2 NM 005845 	NM 005845.3 ABCC4 6057 ACAACT 
GATGCAGAATTGAG 

GAGAAGAT 
TCTTGGCAAGTC 

TCCCACTTA 
CAAGAAGATTTACTT 

cp t..) o 
M5H2.3 NM 000251 	il NM 000251.1 MSH2 i2127 GCAGAC 

TGATTACCATCATG 
GGTTAAGA 
CTTGTGAAAATGC 

CGTCGATTCCCAGA  

TCCCAATTGTCGCTT 
,-, 
a t..) 

MSH3.2  NM 002439 	MM 002439.1 MSH3 • 2132 GCTCAGA 
TCTATTGGGGGATT 

CATCCAC 
CAAATTGCGAGTG 

CTTCTGCAG 
CCGTTACCAGCTGG 

o 

o o 

M5H6.3  NM 000179 	NM 000179.1 MSH6 i2136 GGTAGG GTGAAAT AAATTCCTGAGA 
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• GTGGGCTGTGCCA ACAGCAGCGGCA ATGAGCCTTTGCAGA 

MT1B.1 

MT1G.1 

NM 005947 	NM 005947.1 

NM 005950 	NM 005950.1 

MT1B 

MT1G 

:5355 

;6333 

AGTGT 
GTGCACCCACTGC 
CTCTT 

CTTCTC 
AGCAGTTGGGGT 
CCATTG 

CACAGCCCT 
CCCGAGGCGAGACT 
AGAGTTCCC 

0 
t‘..) o ,-, ,-, 

MT1H.1  
• 

NM _ 005951 	MM _005951.2 MT1H ;6332 
CGTGTTCCACTGCC 
TCTTC 

AGCAGTTGGGGT 
CCATTG 

CCGAGGTGAGACTG 
GAGTTCCCA  

oe co, 

: . CTCCTGCAAATGCA ACTTGGCACAGC CACCTCCTGCAAGAA 
MT1X.1 

;;;;;;;;  
NM 005952 	NM 005952.2 MT1X ;3897 AAGAGTG 	

; ;;;;;G;;;;C-C;;;A;;;;G;;;;G;;;;AT;;;;C;;;T;;;;G;;;;T G 
CCACAG 	

;;;;;; ;C;;;T;;;;C;;;C;;;;A;;;;C;;;;;;;T;;;;C;;;G;;;;T;;;;G G 
GAGCTGCTG 
;C;;;T;;;;C;;;T;;;;;;;;G;;;;C;;;C;;;;T;;;T;;;;C;;;C;;;;G;;;;A;;;;;.  G  

MUC1.2 NM 002456 	NM 002456.1 MUC1 I335 GGTGGTA . GACATTGA GAAGGTACC 	, 
. . ACGAGAACGAGGG GCATGTAGGTGC CGCACCTTTCCGGT 

MVP.1  NM 017458 	ii NM 017458.1 MVP I30 CATCTATGT TTCCAATCAC CTTGACATCCT 

. 

. 

. . • . . 
. 
.•• 

GAAGGAATGGGAA 
TCAGTCATGA 

GTCTATTAGAGTC 
AGATCCGGGACA 

TCACCCTGGAGATCA 
GCTCCCGA 

MX1.1  NM _ 002462 	NM _002462.2 MX1 I2706 T 

- 
.•• 
. 
. :: 

.•• . 
• 

GCCGAGATCGCCA 
AGATG 

CTTTTGATGGTAG 
AGTTCCAGTGATT 

CAGCATTGTCTGTCC 
TCCCTGGCA 

N 	MYBL2.1 M 002466 	NM 002466.1 MYBL2 i 1137 C 
CGGTACTTCTCAGG CCGAGTAGATGG CTCTTCTGCGTGGT- 

. : . GCTAATATATACG GCAGGTGTT GGTCAACCCCTA 
MYH11.1  NM 002474 	ii NM 002474.1 MYH11 11734 

CCTTCACCTTCCTC AGCAGCTCTTGCA ATTTGCAATCTCCAC 
;MYRIP.2 NM 015460 	NM 015460.1 MYRIP ;1704 GTCAAC GACATTG ACTGGCGCT 

GCATCTACTTGCCA TCCCTTGCAGCT CTTCCAAGTTCTGGC 
NBN.1 NM 002485 	ii NM 002485.4 NBN ;4121 GAACCAA GGAGTT TGCTTGCAG 

GACACCTTCATCCG ATAGTGCTGGCT AAGCGCTTCTCAAAG 
NCF1.1  NM _ 000265 	NM 000265.2 _ NCF1 ;4676 TCACAT GGGTACG CCCAGCAG 

: .•• CTGAACCCCTCTCC AGGAAACGATGG CGAGAATCAGTCCC 1-d 
NFAT5.1  NM _ 006599 	NM _006599.2 NFAT5 ;3071 TGGTC CGAGGT CGTGGAGTTC n 

1-i 
. : . CAGTCAAGGTCAGA CTTTGGCTCGTG CGGGTTCCTACCCC 
NFATC2 NM 173091 	NM 173091.2 NFATC2 I 5123 GGCTGAG 

c.4
.1 GCATTC ACAGTCATTC t‘..) 

NFKBp50.3 NM 003998 	NM 003998.1 NFKB1 13439 
CAGACCAAGGAGAT 
GGACCT 

AGCTGCCAGTGC 
TATCCG 

AAGCTGTAAACATGA  

GCCGCACCA 
,-, 
o 
t‘..) 

; CTGCCGGGATGGC CCAGGTTCTGGA CTGAGCTCTGCCCG  co, 
NFKBp65.3  NM 021975 	ii NM 021975.1 RELA €39 TTCTAT AACTGTGGAT GACCGCT o 

CCCTGCCATACCAG CGTCCACATTCAC CCTGCCCTGTGACT 
NFX1.1  NM 002504 	NM 002504.3 NFX1 ; 4025 CTCA ACTGTAGC GCTTGTAAAGC 
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ATGCTTGGGGAGA CTGAATGCAGAA AGCAGATTCAAAGCC 
NME2.1 	

. 
NM 002512 	i'NM 002512.2 

1.  
NME2 	:3899 

T.  
CCAATC 
ObtAaddbAdadA 

GTCCCCAC 
OtAdtddAkadbAA 

AGGCACCAT 
ddototodfdAtdda 

0 ,.., = . 
NNMT.1 NM 006169 	NM 006169.2 NNMT 	:5101 TGG AG ACATCCC CAGACTCTC '''" 

CAGCCTTGGGAAG ATGATGTGTGTG CTCAAGGTCCCTTTC cle' vi 
NOL3.1  NM 003946 	NM 003946.3 NOL3.6307 TGAGACT GCCTTTGT TGCTCCCCT t..) 

(...) 
GGGTCCATTATGAC GCTCATCTGGAG TGTCCCTGGGTCCT 

NO52A.3 . NM 000625 	INM 000625:3 .6509 .NOS2 TCCCAA GGGTAGG CTGGTCAAAC 
i Atotbabbdtddat tddaAaddAt; tfdAdtabdffdddd 
NOS3.1 NM 000603 	NM 000603.2 - 	- NOS3 	j.2624 CATG AGGATTGTC ATCACCG  

CGGGTCCACCAGT GTTGTATTGGTTC CCGCTCTGCAGCCG 
NOTCH1.1  NM 017617 	NM 017617.2 NOTCH1 	j2403 TTGAATG GGCACCAT GGACA 

CACTTCCCTGCTGG AGTTGTCAAACAG CCGTGTTGCACAGC 
NOTCH2.1  NM 024408 	NM 024408.2 NOTCH2 	:2406 GATTAT GCACTCG TCATCACACT 

TGTGGACGAGTGT ACTCCCTGCCAG ACCCTGTGGCCCTC 
NOTCH3 NM 000435 	NM 000435:2 	. NOTCH3 	).6464 GCTGG 

badfatdddtdAd.  
GTTGGT 
dbAddAttobAd 

ATGGTATCTG 
ftedbAbAdtdtata 

NPD009 (ABAT official) NM 020686 	NM 020686.2 ABAT 	1707 GCTGTAG GTCAAATCA ACCTCCAGCAGAG 
AATGTTGTCCAGGT CAAGCAAAGGGT AACAGGCATTTTGGA 

NPM1.2  NM 002520 	NM 002520.2 NPM1 	;2328 TCTATTGC GGAGTTC CAACACATTCTTG 
GACACCTGCTTCTG TGAGTCACTTCAA AGGGGCTTTTTCCTC 

N PPB.1  NM 002521 	NM 002521.2 NPPB 	6196 ATTCCAC AGGCGG AACCCTGTG 
ACATCTGCAGCTCC CACACAAGCCAG CCTTCAGAACCCTCA 

NPR1.1 NM 000906 	NM 000906.2 NP R1 	.6197 CCTG CTTCCA TGCTCCTGG 
GGATCTTCCCCACT TTGTCTTTTTCGC CCTTCCATTCCCACC 

: N PY1 R.1 NM 000909 	NM 000909.4 = 	:- 	= NPY1R 	4513 4-. CTGCT TCCTGC CTTCCTTCT 	. 
CGAGACTCTCCTCA CTTGGCGTGTGG ATGACCACCCCGGC 

:: • TAGTGAAAGGTAT AAATCTACAG TCGTATGTCA Iv 
N RG1.3  NM 013957 	NM 013957.1 NRG1 	410 n 

1-i 
ACTGGTTTCCACTC GTCCAGGATGGT CCACGGGTACTTCAA 

NUDT1 .1 NM 002452 	NM 002452.3 NUDT1 	4564 CTGCTT GTCCTGA GTTCCAGGG t..) cp 
= 

ACCAAGGTGGCTG ATATGGACATCCA TCTGCCTGATGGCC  

K.31GG1.1 :- NM 002542 	NM 002542.4 - 	,. 	- OGG1 	6198 ACTGC CGGGC CTAGACAAGC O'''" t..) o CAACCGAAGTTTTC CCTCAGTCCATAA TCCCCACAGTAGACA vi o 
ACTCCAGTT ACCACACTATCA CATATGATGGCCG o 

OPN, osteopontin.3  NM 000582 	NM 000582.1 SPP1 	764 
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TGGAGACTCTCAG GGCGTTTGGAGT CGGCGGCAGACCAG 

p21.3 NM 000389 	NM 000389.1 CDKN1A 33 GGTCGAAA GGTAGAAATC CATGAC 0 ,.., 
p27.3 

P53.2  

• 
NM-  004064 	NM - 004064.1 

NM 000546 	NM 000546.2 

CDKN1B 

TP53 

i 38 

59 

addfdaAkdbAddik 
AGAGTTAA 
CTTTGAACCCTTGC 
TTGCAA 
TGGCTGATTCCATT 

badfddddtatt 
CCATGTC 
CCCGGGACAAAG 
CAAATG 
CACATTCTGTCCA 

dddddAdffadAdA 
AGCACTGCA 
AAGTCCTGGGTGCTT 
CTGACGCACA 
ATCCTTTGCAGTGCC 

= ,-, ,-, 
- 

cio 
t..) 
w 

 
PAH.1 NM 000277 	NM 000277.1 PAH .6199 AACAGTGA TGGCTTTAC CTCCAGAAA 

CCGCAACGTGGTTT TGCTGGGTTTCTC CTCGGTGTTGGCCA 
PA11.3 NM 000602 	NM 000602.1 SERPINE1 36 TCTCA CTCCTGTT TGCTCCAG 

GAGCTGTGGGTTG CCATGCAAGTTTC ACATCTGTCAAGGAG 
Pak1.2  NM 002576 	NM _002576.3 PAK1 J3421 TTATGGA TGTCACC CCTCCAGCC 

GATCCTCGAGGTCA ACCATCATGTCCG TCCAAGGTCTTCCCG 
PARD6A.1  NM 016948 	NM _016948.2 PARD6A 14514 ATGGC TCACTTG GCTACTTCA 

GCAAAGCCTTTCCA GGCTGGGCTTAA TGGTAGCAGAATTGC 
PBOV1.1 NM 021635 	NM 021635.1 

- 
PBOV1 I3936 GAAAAA ACAGTCAT CTTTTCAACCA 

- . : . GGTGAAATCTGTGC ATTCCAGCTCCAC TCCCCTTCTCCAACT 
c)  I PCCA.1 NM 000282 	NM 000282.2 PCCA i6250 ACTGTCA GAGCA GTGTCTCCA 

CTTAGCATGGCCCA CTTCCGGAACCA CAGCCAAACTGCCC 
PCK1.1  NM 002591 	NM 002591.2 PCK1 I6251 • GCAC GTTGACA AAGATCTTCC 

GAAGGTGTTGGAG GGTTTACACCGCT ATCCCAGCAGGCCT 
PCNA.2  NM 002592 	NM 002592.1 PCNA 148 GCACTCAAG GGAGCTAA CGTTGATGAG 

ACCTTGAGTAGCAG GTTGCTGGAGCC CACACCTTCCTCAGA 
II"'CSK6.1 NM 002570 	NM 002570.3 PCSK6 I6282 AGGCCC ATTTCAC ATGGACCCC 

GACAACGCCACCTT GGCTCATGCGGT TCTCCAACACATCGG 
PDCD1.1 := NM 005018 	NM 005018.2 :: 	- PDCD1 I6286 .::. CACC ACCAGT AGAGCTTCG 

GCTTCGTCTTGCTG AGCTTCATTGGAG TCGCGCAGTCTCTCT 
PDE4DIP.1  NM 014644 	NM _014644.4 PDE4DIP j6417 TGAGAG 

TTGTTGGTGTGCCC n  
GAGAGGA 
TGGGTTCTGTCCA 

AAGTCATGATCTC 
TGGTGGCGGTCACT 

1-d 
1-i 

PDGFA.3 NM 002607 	NM 002607.2 
- 

PDG FA I56 TGGTG 
ACTGAAGGAGACC 

AACACTGG 
TAAATAACCCTGC 

CCCTCTGC 
TCTCCTGCCGATGC t..) o 

cp 

PDGFB.3 NM 002608 	NM 002608.1 PDGFB i67 CTTGGAG 
AGTTACTAAAAAAT 
ACCACGAGGTCCTT 

CCACACA 
GTCGGTGAGTGA 
TTTGTGCAA 

CCCTAGG  

CCCTGACACCGGTC 
TTTGGTCTCAACT 

,-, 
C,  t..) o u, o 

PDGFC.3  NM 016205 	iiNM 016205.1 PDGFC j29 o 

TATCGAGGCAGGT TAACGCTTGGCAT TCCAGGTCAACTTTT 
PDGFD.2  NM 025208 	NM 025208.2 PDGFD 131 CATACCA CATCATT GACTTCCGGT 
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GGGAGTTTCCAAGA CTTCAACCACCTT CCCAAGACCCGACC 
PDGFRa.2 NM 006206 	'NM 006206? PDGFRA 	24 GATGGA CCCAAAC AAGCACTAG 0 

PDGFRb.3 NM- 	' 002609 	NM - 002609.2 PDG FRB 	:464 ,:-------, 

CCAGCTCTCCTTCC 
AGCTAC - 
AATGACCTCCACCT 

GGGTGGCTCTCA 
CTTAGCTC 
CGCAGGAAGAAG 

ATCAATGTCCCTGTC 
CGAGTGCTG 
TGCCCTTCTTGCTTG 

t..) 
= ,-, ,-, 
'a 
cio , 

PDZK1.1  NM 002614 	NM 002614.3 PDZK1 	;6319 TCAACC CCATAGTT GACAGTTTACA t..) 
(...) 

GAGCTGAGAGCCT CTCGGCCCTGCT CTCGCTGCAGAGCT 
PDZK3.1 NM 015022 	NM 015022.2 :3885 TGAGCAT GAGTAA TGTCAAGGTC 

. 1.  1..  GCAGTGCCTGTGT GGCCTTGATCAC . TCCGTCCCAGGCAC 
;PF4.1 : NM 002619 	NM 002619.1 - 	•i 	- PF4 	.6326 GTGAAG CTCCAG ATCACC 

AGCTGATGCCGCAT GGTGCTCCACGT CAGATCCCTGATGTC 
PFKP.1  NM 002627 	NM 002627.3 PFKP 	;6252 ACATT TGGACT GAAGGGCTC 

TCTATACGTCGATG GCCGACAGCCAC CTCCCCACCTTGACT 
PFN2.1  NM 053024 	NM 053024.1 PFN2 	;3426 GTGACTGC ATTGTAT CTTTGTCCG 

GTGGTTTTCCCTCG AGCAAGGGAACA ATCTTCTCAGACGTC 
PG F.1 NM 002632 	NM 002632.4 PGF 	4026 GAGC GCCTCAT CCGAGCCAG 

TGCTACCTGGACAG AGGCCGTCCTTC TCCTCCTGAAACGAG 
5), 	I3K7 2 ...................................... NM 	002646 	.......NM 	002646? .......... PIK3C2B 	.......1368 	......... CCCG AGTAACCA CTGTGTCTGACTT 

ii ATACCAATCACCGC CACACTAGCATTT TGTGCTGTGACTGG 
ACAAACC TCTCCGCATA ACTTAACAAATAGCC 

PI3KC2A.1  NM 002645 	NM 002645.2 PIK3C2A 	;6064 T 
GTGATTGAAGAGCA GTCCTGCGTGGG TCCTGCTTCTCGGGA 

I PIK3CA.1 . NM 006218 	NM 006218:1 . PIK3CA 	962 TGCCAA AATAGC TACAGACCA 
CCCTTTCCCCAAGT AGGATGTAGCAG CCTTGGACCACAAAT 

PLA2G4C.1...........................  NM 	003706 	.......ii NM 	003706,1 .......... PLA2G4C.....16249 	..... AGAAGAG CTGGCG CCAGCTCAG 	... 
GATTTGCTGGGAAG TAGCTGATGCCCT TAGATACCAGGGCC 

PLAT.1  NM 033011 	NM 033011.2 
. 

PLAT 	:6459 : TGCTGT GGTCC ACGTGCTACG 
CCCATGGATGCTCC CCGGTGGCTACC CATTGACTGCCGAG 1-d 

PLAUR.3  NM 002659 	NM 002659.1 PLAUR 	;708 TCTGAA AGACATTG GCCCCATG n 
1-i 

GGCAAAATTTCCAA ATGTATCCATGAG TGCCAGGCCTGGGA 
.PLG  NM 000301 	NM 000301.1 PLG 	i 6310 

cp.1 GACCAT CGTGTGG CTCTCA t..) 

i ;PLN.1 NM 002667 	NM 002667.2 - 	i- 	- PLN 	;3886 
TGATGCTTCTCTGA 
AGTTCTGC 

CCTGTCTGCATG 
GGATGAC 

AGATCTGCAGCTTGC 
CACATCAGC 

,-, 
'a t..) o CAGGGAGGTGGTT TCTCCCAGGATG TCCAGCCTTTTCGTG u, 

PLOD2.1  NM 000935 	NM 000935.2 PLOD2 	;3820 GCAAAT 
AGAACAGACTGGC 

CATGAAG 
CAGAGGGCCATC 

GTGACTCAA 
CACCATTAGCCACCA 

o, 

PLP1.1  NM 000533 	NM 000533.3 PLP1 	4027 CTGAGGA TCAGGTT GCAACTGCT 
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CCATCTACACGGTG TGTAGGCGAAAC AATCCGAGTTGAGAT 

PMP22.1 

'PPAP2B.1 

NM 000304 	NM 000304.2 

NM 003713 	NM 003713.3 - 	- 

PMP22 

PPAP2B 

i6254 

i6457 

AGGCA 
ACAAGCACCATCCC 
AGTGA 

CGTAGGA 
CACGAAGAAAACT 
ATGCAGCAG 

GCCACTCCG 
ACCAGGGCTCCTTG 
AGCAAATCCT 

0 
t..) 
= ,-, ,-, 
- 

TGACTTTATGGAGC GCCAAGTCGCTG TTCCAGTGCATTGAA 0° 
PPARG.3  NM 005037 	NM 005037.3 PPARG 1086 CCAAGTT TCATCTAA CTTCACAGCA t..) 

TTCCTTCCCTCTCA CACAGCTTTCCAT CCTTCCTCAACTTTT 
(...) 

PPP1 R3C.1 NM 005398 	NM 005398.4 PPP1 R3C 16320 ATCCAC CACCATC CCTTGCCCA 
GCAATCATGGAACT ATGTGGCTCGCC TTTCTTGCAGTTTGA 

PPP2CA.1 NM 002715 	NM 002715.2 PPP2CA I3879 TGACGA TCTACG CCCAGCACC 
GAG G AAG AG GAGG CAGGGAGAGAAG CTACATCTGGGCCC 

:PRCC.1  NM 005973 	NM 005973.4 PRCC 6002 CGGTG CGAACAA GCTTTAGGG 
CAAGCAATGCGTCA GTAAATCCGCCC CAGCCTCTGCGGAA 

:PRKCA.1  NM 002737 	NM 002737.1 PRKCA 2626 TCAATGT CCTCTTCT TGGATCACACT 
GACCCAGCTCCACT CCCATTCACGTAC CCAGACCATGGACC 

PRKCB1.1 NM 002738 	NM 002738.5 PRKCB 3739 CCTG TCCATCA GCCTGTACTT 
CTGACACTTGCCGC AGGTGGTCCTTG CCCTTTCTCACCCAC 

c) 'PRKCD.2 NM 006254 	NM 006254.1 PRKCD i626 AGAGAA GTCTGGAA CTCATCTGCAC 
CTCCACCTATGAGC CACACTTTCCCTC TCCTGTTAACATCCC 

PRKCH.1  NM 006255 	NM 006255.3 PRKCH I4370 GTCTGTC CTTTTGG AAGCCCACA 
ATTGGAAAAACCTC TCGGTATCTTGGT CCCAACATATTTTAT 

PRO2000.3  NM 014109 	NM 014109.2 ATAD2 1666 GTCACC CTTGCAG AGTGGCCCAGC 
CTATGACAGGCATG CTCCAACCATGAG ACCCGAGGCTGTGT 

PROM1.1 NM 006017 	NM 006017.1 PROM1 I4516 CCACC GAAGACG CTCCAACAC 
CTTCAGCGCATCCA CCATGCTGGTCTT CTTCCTCGTTCAGAT 

: :PROM2.1 NM 144707 	NM 144707.1 = PROM2 I5108 CTACC CACCAC CCAGAGGCC 
CACTGCACCAAGAT ATTGTGTGTCCTT TTGACATTTCCATGA 

:PRPS2.1  NM 001039091 	NM 001039091.1 PRPS2 j4694 TCAGGT 
GTACACTCTGGCCT n  

CGGATTG 
CCACACGAGGCT 

TCTTGGCCG 
TCCTGGATCCAAAGC 

1-d 
1-i 

:PRSS8.1 NM 002773 	NM 002773.2 PRSS8 i4742 CCAGCTA 
GCCAAACTGCAGG 

GGAGTT 
AGGCCATGCAGA 

AAGGTGACA 
CCAAAGCACAGATCT 

cp t o..) 
PSMA7.1 

---------------- 
NM 002792 	NM 002792.2 PSMA7 i6255 ATGAAAG 

CAGTGGCTATCGG 
CGTTGT 
TAAGCAATAGCCC 

TCCGCACTG  

CAAGGTCATAGGCC 
,-, 
O t..) 

PSMB8.1  NM 148919 	MM 148919.3 PSMB8 : 6461 CCTAATC 
GGGGTGTCATCTAC 

TGCGG 
CATTGCCCAAGAT 

TCTTCAGGGC 
TGGTCCACACCGGC 

o 

o o 
P5MB9.1  NM 148954 	NM 148954.2 PSMB9 6462 CTGGTC GACTCG AGCTGTAATA 
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TGGCTAAGTGAAGA TGCACATATCATT CCTTTCCAGCTTTAC 
!PTEN? NM 000314 'NM 000314.1 PTEN 54 TGACAATCATG 

CCACACTGGCATCT 
ACACCAGTTCGT 
GCCCATGGGATG 

AGTGAATTGCTGCA 
CCTTCTCCAGGGAC 

0 
t..) 
= :- 

PTGIS.1 NM 000961 NM 000961.3 PTGIS i5429 CCCT 
CGAGGTACAAGCT 

AGAAACT 
GCGTGCCTTTCG 

AGAAGCAGGA 
CCAGTGCCAGTGTC 

:- 
'a 
oe• u, 

PTHR1.1  NM 000316 NM 000316.1 PTH1R 2375 GAGATCAAGAA CTTGAA CAGCGGCT t..) 

GACCGGTCGAATG CTGGACATCTCGA ACCAGGCCCGTCAC W  
PTK2.1 . NM 005607 005607,3 .iNM PTK2 .2678 ATAAGGT TGACAGC ATTCTCGTAC 

CAAGCCCAGCCGA GAACCTGGAACT CTCCGCAAACCAACC 
::PTK2B.1 NM - 004103 NM 004103.3 .: 	- PTK2B :2883 ,... CCTAAG GCAGCTTTG TCCTGGCT 

CCTTCCAGTCCAAA CCCCTCTCTCCAC TTCCTCTGCTCTGGG 
PTN.1  NM 002825 NM _002825.5 PTN 3964 AATCCC TTTGGAT GCTCTCTTG 

CTCCAGCTAGCACT TTTCAAGATTGCA TCTCAGTAATTTACA 
PTPNS1.1  NM 080792 NM 080792.1 SIRPA 2896 AAGCAACATC CGTTTCACAT GGCGTCCACAG 

GATATGCGGTGAG CTGGCCACACCG ATGCACACAGACTCA 
!PTPRB.1 NM 002837 NM 002837.2 PTPRB :3881 GAACAGC TATAGTGA TCCGCCACT 

TGGCCGTCAATGG GGACATCTTTTGT CAACATCTCCAAAAG 
c)  ---1  ::PTPRC.1 	................................ NM _080921 080921 ........ NM = 080921.2 .......... PTPRC 	........... 6450 	..... AAGAG GCTGGTTG CCCGAGTGC 

GGACAGCGACAAA GGACTCGGAACA CACCATTAGCCATGT 
PTPRG.1  NM 002841 NM 002841.2 PTPRG 2682 GACTTGA GGTAAAGG CTCACCCGA 

.•• GGCTACTCTGATCT GCTTCAGCCCATC CACACGGGTGCCTG 
ATGTTGATAAGGAA CTTAGCA GTTCTCCA 

:::.PTTG1:2 . NM 004219 j NM 004219i2 . PTTG1 .1724 
AAACCAAGATGCTG CAGCCACCAGAG TTTTGCCGTCCCCAT 

PVALB.1 ................................ NM 002854 002854,2 ......NM 	......... PVALB ..........).4316 	...... ATGGCT TGGAGAA CTTTGTCTC 
GCTGCTCAAGCTGA ACCCACGATCTTC ACTGGGACGGCGAC 

:!PXDN.1  NM 012293 NM 012293.1 PXDN i6257 ACCC CTGGTC ACCATCTACT 
TGTTGTAAATGTCT TTGAGCAAAGCGT CGTTCTTGGTCCTGT 1-d 

RAC1.3  NM 006908 NM 006908.3 RAC1 2698 CAGCCCC ACAAAGG CCCTTGGA n 
1-i 

AGACTACTCGGGTC AGCATCCGCAGA CTTTCAGCCAGGCA 
RAD51.1 NM 002875 NM 002875.2 RAD51 3976 GAGGTG AACCTG GATGCACTTG t..) cp 

CGTCGTATGCGAG TGAAGGCGTGAG TCCAGGATGCCTGTT :- 

RAF1.3 NM - 002880 NM 002880.1 .: 	- RAF1 :2130 ,..... AGTCTGT 
GGTGTCAGATATAA 

GTGTAGAA 
TTCGATATTGCCA 

AGTTCTCAGCA 
TGCTGTCCTGTCGG 

'a  t..) o u, o 
RALBP1.1  NM 006788 NM 006788.2 RALBP1 2105 ATGTGCAAATGC GCAGCTATAAA TCTCAGTACGTTCA o 

TGCCTGGACATCCT AAGGCCGTCTGA TGCACCAGGTATACC 
RARB.2  NM 016152 NM 016152.2 RARB :687 GATTCT GAAAGTCA CCAGAACAAGA 



Table A 

Gene 
Official 	i Version 

Gene  Accession Num 	Sequence ID Symbol 	ID F Primer Seq R Primer Seq Probe Seq 
AGGGCACGTGAAG AAAGAGTGCAAAC CACCACCAAGAACTT 

RASSF1 :1 NM 007182 	'NM 007182.4 RASSFI 	658 TCATTG 
OdAAdddettAdAA 

TTGCGG 
ddAdtdttdAdd 

TCGCAGCAG 
ddettAdadAttddt 

0 
,.., = . 

RB1.1 NM 000321 	NM 000321.1 RBI 	:956 GTTTCC GGTGAAAT GGAGGGAAC -'-" 

RBM35A.1  NM 017697 	NM 017697.2 ESRP1 	5109 
TGGTTTTGAATCAC 
CAGGG 

CTCTGTCCGCAG 
ACTTCATCT 

CGCCCATCAGGAGA 
TGCCTTTATC 

oe• , t..) 

TGCTAACTCCTGCA TGCTAGGTTTCCC TCCTCTTCCTTTCTG W  
REG4.1 NM 032044 	NM 032044.2 REG4 	.3226 CAGCC CTCTGAA CTAGCCTG GC 

GCCTGTGCAGTTCT GGAAGGGCAGAC AACATCAGCGTGGC 
RET.1 NM 020630 	NM 020630.3 - 	.i 	- RET 	j.5001 TGTGC CCTCAC CTACAGGCTC 

TGCCCTGTAAAGCA CTCGAGTGCG GA AGCAGCATCTGAATG 
RGS1.1  NM 002922 	NM 002922.3 RGS1 	j6258 GAAGAGAT AGTCAATA CACAAATGCT 

.•• TTCAAACGGAGGCT GAAGGTTCCACC AATATTGACCACTTC 
CCTAAAGAG AG GTTCTTCA ACTAAGGACATCACA 

RG55.1  NM 003617 	NM 003617.1 RGS5 	i 2004 
GATGATTGAGAACA GCTCCCAAGACT TGTCACTGTCCTAGA 

RHEB.2 NM 005614 	NM 005614.3 RHEB 	6609 GCCTTGC CTGACACA ACACCCTGGAGTT 
c) 	:: AAGCATGAACAGGA CCTCCCCAAGTCA CTTTCCAACCCCTGG 

RhoB.1  NM 004040 	NM 004040.2 RHOB 	j2951 CTTGACC GTTGC GGAAGACAT 
CCCGTTCGGTCTGA GAGCACTCAAGG TCCGGTTCGCCATGT 

rhoC.1  NM 175744 	NM 175744.1 RHOC 	773 GGAA TAGCCAAAGG CCCG 
AGTACCTTCAAGCC AAGTCCCTGGGA CAGCCACAGAACAG 

RI PKI :1 	 . NM 003804 	NM 003804:3 	. RI PKI 	).6259 GGTCAA 
taddAAttddAdft 

ACTGTGC 
OfdattAdfdddo 

CCTGGTTCAC 
fttfAAdddtdAdto.  

RN D3.1 NM 005168 	il NM 005168.3 RN D3 	:5381 GGGAG TCCAACA CTCACCGCG 
----------------- ---1 	 ---- --I- 	--- TGTGCACATAGGAA GTTTAGCACGCAA TCACTCTCTTTGCTG 

ROCK1.1  NM 005406 	NM 005406.1 ROCK1 	:2959 TGAGCTTC TTGCTCA GCCAACTGC 

.• GATCCGAGACCCT AGGACCAAGGAA CCCATCAACGTGGA 1-d 
ROCK2.1  NM 004850 	NM 004850.3 ROCK2 	2992 CGCTC TTTAAGCCA GAGCTTGCT n ,-i 

CAAGGTGCTCGGT GTCGCCGGATGA CCTCACCCCAACGC 
RPLP1.1 NM 213725 	NM 213725 RPLPI 	5478 CCTTC AGTGAG 

cp.1 AGCCTTAGCT t..) 
GTTCTGGTTGCTGG CCTTAAAGCGGA ATCACCAACAGCATG 

i R PS23.1 

RPS27A.1  

NM 001025 	NM 001025.1 - 	i. 	- 
NM 002954 	NM 002954.3 

RPS23 	j.3320 

RPS27A 	j6329 

ATTTGG 
CTTACGGGGAAGA 
CCATCAC 
GCTCATGGAGCTA 

CTCCAGG 
TCCTGGATCTTGG 
CCTTTAC 
CGGCTGAAGTCC 

ACCTTTGCG 
TCGTATCCGAGGGTT 
CAACCTCG 
ACCCGGAGAATGGA 

-a'-" t.., o u, 
o, 

RPS6KAI.1  NM 002953 	NM 002953.3 RPS6KA1 	<3865 GTGCCTC AGCTTCT CAGACCTCAG 
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• GCTCATTATGAAAA AAGAAACAGAAGT CACACCAACCAATAA 

RPS6KB1.3 NM 003161 AVM - 003161.1 RPS6KB1 928 ........ 	.......... 

ACATCCCAAAC TGTCTGGCTTTCT TTTCGCATT 0 
t..) 
= ,-, 

RRM1.2 NM 001033 il NM 001033.1 RRM1 1000 
GGGCTACTGGCAG 
CTACATT 
CAGCGGGATTAAAC 

CTCTCAGCATCG 
GTACAAGG 
ATCTGCGTTGAAG 

CATTGGAATTGCCAT 
TAGTCCCAGC 
CCAGCACAGCCAGT 

,-, 
'a 
oe• 
o t..) 
(...) 

RRM2.1  NM 001034 NM _001034.1 RRM2 i2546 AGTCCT CAGTGAG TAAAAGATGCA 
AACAGAGACATTGC GTGATTTGCCCA TTGGATCTGCTTGCT 

RUNX1.1 NM 001754 NM 001754.3 RUNX1 :6067 CAACCA GGAAAGTTT GTCCAAACC 
TGGACAAGGTGAT AGCACCACATACT CCTCCCCGTCTCCAT 

S100A1.1 NM 006271 1NM 006271.1 S100A1 j2851  GAAGGAG CCTGGAA TCTCGTCTA 
! ACACCAAAATGCCA TTTATCCCCAGCG CACGCCATGGAAAC 

S100A10.1  NM 002966 MM 002966.1 S100A10 3579 TCTCAA AATTTGT CATGATGTTT 
TGGCTGTGCTGGT TCCCCCTTACTCA CACAAGTACTCCTGC 

5100A2.1  NM 005978 NM 005978.2 S100A2 2369 CACTACCT GCTTGAACT CAAGAGGGCGAC 
CTACAGCACAGATC TGCTGACACTCAG AGCTTCTCACGGGC 

:: SAA2.2 
o 
CD 

NM 030754 = NM 030754.2 :i 	- 
. 

SAA2 6655 .::..„ AGCACCA 
GCCTTCCTGGAGTA 

GACCAAG 
GTGGCCCAATTC 

CTGGTTTTCT  
TGCTCCCTATGCCTT 

SCN4B.1  NM 174934 NM 174934.3 SCN4B .7223 CCCG CCCAAGT TCCAAGCAT 
ATCAACATCCTGTC GAAGTTGCCCAG AGAGACTCTGCCATC 

SCNN1A.2  NM 001038 NM _001038.4 SCNN1A j3263 GAGGCT CGTGTC CCTGGAGGA 
GCAGAACTGAAGAT CCCTTTCCAAACT CTGTCCACCAAATGC 

SDHA.1 NM 004168 NM 004168.1 SDHA i5443 GGGAAGAT TGAGGC ACGCTGATA 
ACCAGCACAAGATG GGTCATTCTGGAT CGGAGCCCTCCAAA 

SDPR.1 NM 004657 iiNM 004657.4 SDPR i3877 GAGCA GCCCTT CTGATCTGTC 
! ACACTGGTCTGGC AAAGTCCAGCTAC CCTGTGAAGCTCCC 

SELE.1  NM 000450 NM 000450.1 SELE i5383 CTGCTAC CAAGGGAA ACTGAGTCCA 
GGTACCAGCCTCG CCATCTCGTAAGA TGCCCACTCAGTGCT 1-d 

5ELENBP1.1  NM 003944 MM 003944.2 SELENBP1 .6200 ACACAA CATTGGGA GATCATGAC n 
1-i 

TGCAACTGTGATGT CCTCCAAAGGCT CACAAACTGACACTG 
SELL.1 NM 000655 iiNM 000655.3 SELL 5483 GGGG CACACTG GGGCCCATA t..) cp 

SELPLG.1 NM=  003006 NM-  003006.3 SELPLG 6316 .i:....„ 

TGGCCACTATCTTC 
TTCGTG 
GCTCCAGGATGTGT 

GTAATTACGCACG 
GGGTACA 
ACGTGGAGAAGA 

CACTGTGGTGCTGG  

CGGTCC 
TCGCGGGACCACCG 

,-, 
'a  t..) o u, o 

SEMA3B.1  NM 004636 NM _004636.1 SEMA3B 1 013 TTCTGTTG CGGCATAGA GACC o 

ATGGCCATTCCTGT GTCTCACATCTTG CCTCCGTTTCCCAGT 
SEMA3C.1  NM 006379 NM 006379.2 SEMA3C <5409 TCCAG TCTTCGGC TGGGTAGAA 
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CGCGAGCCCCTCA CACTCGCCGTTG CTCCCCACAGCGCA 

SEMA3F.3 NM 004186 	NM 004186.1 SEMA3F 	1008 TTATACA ACATCCT TCGAGGAA 0 

SEMA5B.1 

SERPINA5.1  

NM_ 001031702 NM_ 001031702.2 

• 
NM 000624 	MM 000624.3 

SEMA5B 	i5003 -,-- 

SERPINA5 	'6201 

CTCGAGGACAGCT 
CCAACAT - 
CAGCATGGTAGTG 
GCAAAGA 

TCACATTCCGCAC 
AGGAC 
CTTTGTGGCACTG 
AGCTGG 

AGCCTCTGGACCCA 
GAACATCACC - -- 
AGGTCCAGAGTCCT 
GGCCCTTGAT 

= ,-, ,-, 
- 

cio , t..) 
(...) 

GAGAGAGCCAGTC AGGCTGCCATGT CTGCTCTGCCAGCTT 
SFN.1 NM 006142 	NM 006142.3 SFN 	'3580 TGATCCA CCTCATA GGCCTTC 

TCCGCAAGACACCT TGAAGTCATCCTT TGTCCTGTCCTTCTG 
SGK.1 NM 005627 	NM 005627.2 - 	eii 	- SGK1 	2960 

e 	 .i.  
CCTG GGCCC CAGGAGGC 	- 
CTGTGCCCTCTACA GGACATCCCTGTT AGCTGTGCTCGTGT 

SHANK3.1  XM 037493 	iiXM 037493.5 13887 ACCAGG AGCTCCA CCTGCTCTTC 
CCAACACCTTCTTG CTGTTATCCCAAC CCTGTGTTCTTGCTG 

5HC1.1  NM 003029 	ii NM 003029.3 SHC1 	i2342 GCTTCT CCAAACC AGCACCCTC 
CCGCATCTTCTGCT ACTCAGACCTGCT TTGGTGAGAATAGCC 

SILV.1 NM 006928 	NM 006928.3 SILV 	4113 CTTGT GCCCA CCCTCCTCA 
- . AGAGGCTGAATATG CTATCGGCCTCA CCAATCTCTGCCTCA 
- 	SKIL.1 NM 005414 	OW 005414.2 . SKIL 	i5272 CAGGACA GCATGG GTTCTGCCA 

CTTGCCCTCCAACA AGCCCACTGAGG CCCCCAGTACTTCCT 
SLC13A3.1  NM 022829 	NM _022829.4 SLC13A3 	'6202 • AGGTC AAGAGGA CGACACCAA 

ATGCGACCCACGT AATCAGGGAGGA CCCCGCCAGGATGA 
SLC16A3.1  NM 004207 	NM 004207.1 SLC16A3 	4569 CTACAT GGTGAGC ACACGTAC 

ATCGTCAGCGAGTT CAGGATGGCTTG CAGCATCCACGCATT 
]SLC22A3.1 NM 021977 	NM 021977.2 SLC22A3 	'6506 TGACCT GGTGAG GACACAGAC 

TCCGCCACCTCTTC GACCAGCCCATA CTCTCCATGCTGTGG 
SLC22A6.1 NM 153277 	NM 153277.1 SLC22A6 	16463 CTCT GTATGCAAAG TTTGCCACT 

GCCTGAGTCTCCTG AGTCTCCACCCTC ACATCCCAGGCTTCA 
SLC2A1.1  NM 006516 	NM _006516.1 SLC2A1 	i2966 TGCC AGGCAT CCCTGAATG 1-d 

GCTGAGACCCACT AGCCTCTCTCCGT TCCTGGGCACCCAC n 
1-i 

15LC34A1.1 NM 003052 	NM 003052.3 

. 

SLC34A1 	:6203 

. 

GACCTG 
GCGCAGAGGCCAG 

AGGACAA 
AGCTGAGCTGTG 

TATGAGGTCT 
AGATCACCTCCTCGA 

cp t..) o  
SLC7A5.2 

--------------- 
NM 003486 	OW 003486.4 SLC7A5 	i3268 TTAAA 

CTTCGAGATCTCCC 
GGTTGC 
AGTGGGGATCAC 

ACCCACTCC  

CCTTCTGGCCTGCCT 
,-, 
C,  t..) 

SLC9A1.1  NM 003047 	dNM 003047.2 SLC9A1 	'5385 : TCTGGA ATGGAAAC CATGAAGAT o u, 

: . TTTACCGATGCACC ATGCAGGCATGA CACAGTCCTGCCCC o o 
SLIT2.2  NM 004787 	NM 004787.1 SLIT2 	i3708 TGTCC ATTGGG TTGAAACCAT 
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5NAI1.1 

1SNRK.1 

NM 005985 	NM 005985.2 

NM 017719 	NM 017719.4 - 	= 

SNAI1 	12205 

SNRK 	:6710 .„...„  

CCCAATCGGAAGC 
CTAACTA 
GAGGAAAAGTCAG 
GGCCG 

GTAGGGCTGCTG 
GAAGGTAA 
GCCGGCTTTCAG 
AATCATC 

TCTGGATTAGAGTCC 
TGCAGCTCGC 
CCAGCTGCAGTAGTT 
CGGAGACCA 

0 
t..) 
= ,-, ,-, 
- 

TGAAGAGAGGCAT AATAGACACATCG TTTGTCAGCAGTCAC cio 
S0D1.1  NM 000454 	NM 000454.3 SOD1 	12742 GTTGGAG GCCACAC ATTGCCCAA t..) 

TCAAGAGTCTCAGC CCATGGATTGTCT CAGTCAAGCCCAAAT 
w 

 
5P3.1 NM 001017371 	NM 001017371.3 SP3 	.5430 AGCCAA GTGGTGT TGTGCAAGG 

TCTTCCCTGTACAC AGCTCGGTGTGG TGGACCAGCACCCC 
SPARC.1 NM 003118 	NM 003118.1 SPARC 	12378 TGGCAGTTC GAGAGGTA ATTGACGG 

GGCACAGTGCAAG GATTGAGCTCTCT ACTTCATCCCAAGCC 
SPARCL1.1  NM 004684 	NM _004684.2 SPARCL1 	13904 TGATGA CGGCCT AGGCCTTTC 

CCTGAGTTGTTCAC ATTCCCAGGTGG TAACAGCCCTCTGG 
5PA5T.1  NM 014946 	NM _014946.3 SPAST 	14033 AGGGC ACCAAAG CAGGAGCTCT 

GGCAGCTTCCTTGA GCAGTTGGTCAG TGGTGACCTGCTCAT 
5PHK1.1 NM 021972 	NM 021972.2 SPHK1 	i4178 ACCAT GAGGTCTT AGCCAGCAT 

CAGACCAGTCCCT CCTTCAAGTCATC CTGGGTCCGGATTG 
SPRY1.1 AK026960 	AK026960.1 11051 GGTCATAGG CACAATCAGTT CCCTTTCAG 

GGACCCGTCTACA GGGTCCAGAGAG CAGTCCCTACAGATG 
SQSTM1.1  NM 003900 	NM 003900.3 SQSTM1 	.4662 GGTGAAC CTTGGC CCAGAATCCG 

.• GGGCTCAGCTTTCA ACATGTTCAGCTG TGGCAGTTTTCTTCT 
STAT1.3  NM 007315 	NM 007315.1 STAT1 	1530 GAAGTG GTCCACA GTCACCAAAA 

TCACATGCCACTTT CTTGCAGGAAGC TCCTGGGAGAGATT 
15TAT3.1 NM 003150 	NM 003150.1 STAT3 	1537 GGTGTT GGCTATAC GACCAGCA 

GAGGCGCTCAACA GCCAGGAACACG CGGTTGCTCTGCACT 
: STAT5A.1 NM 003152 	NM 003152.1 = 	: 	= STAT5A 	i403 TGAAATTC AGGTTCTC TCGGCCT 

. . CCAGTGGTGGTGA GCAAAAGCATTGT CAGCCAGGACAACA 
STAT5B.2  NM 012448 	NM _012448.1 STAT5B 	1857 TCGTTCA 

AAGGAGGCCATCA n  
CCCAGAGA 
AGATGGAGCACA 

ATGCGACGG 
TTCTGCTCACACTGA 

1-d 
1-i 

STC2.1 NM 003714 	NM 003714.2 STC2 	16507 CCCAC 
GGACTCGGAGACG 

GGCTTCC 
GGGATCCTTCGC 

ACCTGCACG 
TTCTTGAGGATCTTG 

cp t..) o 
STK11.1 ---------------------------------- NM 000455 	NM 000455.3 STK11 	i3383 CTGTG 

CATCTTCCAGGAGG 
AACTTCTT 
TCCGACCTTCAAT 

ACGGCCCTC  

CTCTGTGGCACCCT 
,-, 
C,  t..) 

STK15.2  NM 003600 	NM 003600.1 AURKA 	.341ACCACT CATTTCA GGACTACCTG o 

GAGCCATCTTCCTG CTGAGGTGCAAC ACCTCTTTCCCTCAG o o 
5TK4.1  NM 006282 	NM 006282.2 STK4 	15424 CAACTT CCAGTCA ATGGGGAGC 
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CCTGGAGGCTGCA TACAATGGCTTTG ATCCTCCTGAAGCCC 
ISTMY3.3 NM 005940 NM 005940.2 MMP11 i741 ACATACC 

CCAAGCCTGTAGTG 
GAGGATAGCA 
CGGCATGACCCA 

t..) 
 

TTTTCGCAGC 
CCCAGGAGGAGCAG 

0 
= ,-, 

SUCLG1.1 NM- 003849 NM-  003849.2 , , SUCLG1 i6205 - TCCTTCA - 
GGGACCCAAAGCA 

TTCTTC 
AGCACTGTTTCAT 

TTAAACCAGC 
TTCCCATGAACTGCA 

,-, 
'a 
0° 

I SULT1C2.1  NM 001056 NM 001056.3 SULT1C2 ;6206 TGAAAT CCACCTTC TCACCTTCC t..) o 
TGTTTTGATTCCCG CAAAGCTGTCAG TGCCTTCTTCCTCCC W  

5URV.2 NM 001168 NM 001168.1 BIRC5 81 GGCTTA CTCTAGCAAAAG TCACTTCTCACCT 
ATCACCAACCGGAG AAGCTCGGTTCCT CCCCCAGTTCCTTGA 

ITACSTD2,1 NM 002353 NM 002353„2 TACSTD2 ii.6335 AAAGTC TTCTCAA TCTCCACC 
GATGGAGCAGGTG AGTCTGGAACATG CCCATAGTCCTCAGC 

ITAGLN.1  NM 003186 NM 003186.3 TAGLN I6073 GCTCAGT TCAGTCTTGATG CGCCTTCAG 
GTATGCTGCTGAAA TCCCACTGCTTAC CACCAGCTGCCCAC 

:TAP1 .1  NM 000593 NM 000593.5 TAP1 j3966 GTGGGAA AGCCC CAATGTAGAG 
CACACCCTGGAATG ATGTGGCAACTTG CGCATCGAATCACAT 

!TCF4.1 NM 003199 NM 003199.1 TCF4 i4097 GGAG GACCCT GGGACAGAT 
AGCGAGGATGAGG CACCACATTGGTT TCCCCGCTACACAGT 

/,‘ 	ICOF1.2 NM 001008656 NM 001008656.1 TC0F1 i6719 ACGTG CTGATGC GCTTGACTC 
ACTTCGGTGCTACT CCTGGGCCTTGG AGCTCGGACCACGT 

TEK.1  NM 000459 NM 000459.1 TEK I2345 TAACAACTTACATC TGTTGAC ACTGCTCCCTG 
GACATGGAGAACAA GAGGTGTCACCA ACCAAACGCAGGAG 

TERT.1  NM 003219 NM 003219.1 1992 GCTGTTTGC ACAAGAAATCAT CAGCCCG 
CGTGTGACGTGCG CCACACGCTCTCA ATGGACGCGCCTTG 

ITFAP2B.1 NM 003221 NM 003221.3 TFAP2B I6207 AGAGA GGACC CTCTTACTGT 
CATGCCTCACCAGA CTGTCTGATCGTG CTGGTCGTCGACATT 

: ITFAP2C.1 NM 003222 = NM 003222.3 : 	= TFAP2C I4663 4-. TGGA CAGCAAC CTGCACCTC 
CCGAATGGTTTCCA TTGCGGAGTCAG ATGGAACCCAGCTCA 

:TFP1.1  NM 006287 NM 006287.4 TFPI :6270 GGTG 
GGTGTGCCACAGA n  

GGAGTTA 
ACGGAGTTCTTGA 

ATGCTGTGA 
TTGGCCTGTAATCAC 

1-d 
1-i 

:!TGFA.2 
I 

NM 003236 NM 003236.1 TGFA 1161 
; 

CCTTCCT 
CTGTATTTAAGGAC 

CAGAGTTTTGA 
TGACACAGAGATC 

CTGTGCAGCCTT 
TCTCTCCATCTTTAA 

cp t o..) 
TGFb1.1 NM 000660 NM 000660.3 TGFB1 :4041 ACCCGTGC 

ACCAGTCCCCCAGA 
CGCAGTC 
CCTGGTGCTGTT 

TGGGGCCCC  

TCCTGAGCCCGAGG 
,-, 

 a t..) 
TGFB2.2  NM 003238 NM 003238.1 TGFB2 : 2017 AGACTA GTAGATGG AAGTCCC o 

.• : GCTACGAGTGCTGT AGTGGTAGGGCT CCTTCTCCCCAGGG o o 
:TGFB1.1  NM 000358 NM 000358.1 TGFBI 13768 CCTGG GCTGGAC ACCTTTTCAT 
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. . GTCATCACCTGGCC GCAGACGAAGCA AGCAATGACAGCTG 
TGFBR1.1 

TGFBR2.3 

NM 004612 	NM 004612.1 

NM_ 003242 	'NM 003242.2 _003242.2 

TGFBR1 	:3385 

TG FBR2 	:864 

TTGG 
AACACCAATGGGTT 
CCATCT 

CACTGGT 
CCTCTTCATCAGG 
CCAAACT 

CCAGTTCCAC 
TTCTGGGCTCCTGAT 
TGCTCAAGC 

0 
t..) 
= ,-, ,-, 

AGATCTGCGACGG GGAAATGACATC CACCTAATGACAGTG 
- 

0° u, 
THBD.1  NM 000361 	NM 000361.2 THBD 	4050 ACTGC GGCAGC CGCTCCTCG t..) 

.•• CATCCGCAAAGTGA GTACTGAACTCCG CCAATGAGCTGAGG W  

: - 
CTGAAGAG TTGTGATAGCATA CGGCCTCC 

THBS1.1 NM 003246 	NM 003246.1 THBS1 	:2348 G 
TCCCTGCGGTCCC GTGGGAACAGGG ATCCTGCCCGGAGT 

TIMP1.1 NM 003254 	NM 003254.2 TIMP1 	6075 AGATAG TGGACACT GGAAGCTGAAGC 
-----------------------------------  -------i• 	- 	--------- --------------- 	------ 

TCACCCTCTGTGAC TGTGGTTCAGGC CCCTGGGACACCCT 
TIMP2.1  NM 003255 	NM 003255.2 TIMP2 	606 TTCATCGT TCTTCTTCTG GAGCACCA 

CTACCTGCCTTGCT ACCGAAATTGGA CCAAGAACGAGTGT 
TIMP3.3  NM 000362 	NM 000362.2 TIMP3 	593 TTGTGA GAGCATGT CTCTGGACCG 

GCCGGGAAGACCG CAGCGGCACCAG CAAATGGCTTCCTCT 
'TK1.2 NM 003258 	NM 003258.1 TK1 	264 TAATTGT GTTCAG GGAAGGTCCCA 

(.0 : • GGTTGGGCCACCT CCATTCCTGGCCT CTTGCCCAATTTCAT 
TLR3.1  NM 003265 	ii NM 003265.2 TLR3 	:6289 AGAAGT GTGAG TAAGGCCCA 

: . CCCTGAAAGAATGT TCTGCACCTGGTT TCTGGTGACTGCCAT 
TMEM27.1  NM 020665 	NM 020665.2 TM EM27 	i3878 TGTGGC GACAGAG TCATGCTGA 

GGATTCCACTGTTA GCAAATAACCAAC CCGCCTGCTTATCCT 
TMEM47.1 NM 031442 	NM 031442.3 TM EM47 	:6713 GAG CCCTT AGCCAATG ACCCAATGA 

GAAATCGCCAGCTT GTCGGCAGGGTG CGTCTCCGTTTTCTT 
TMSB10.1 NM 021103 	MM 021103.3 TMSB10 	6076 CGATAA TTCTTCT CAGCTTGGC 

----------------------------- - 	-------i• 	- 	--------- --------- 	------ 
GGAGAAGGGTGAC TGCCCAGACTCG CGCTGAGATCAATC 

TNF.1  NM 000594 	MM 000594.1 TNF 	• 2852 CGACTCA GCAAAG GGCCCGACTA 
ATCGTCTTGGCTGA GTGGAATGGCTC CAACCCACGCGACTT 1-d 

TNFAIP3.1  NM 006290 	MM 006290.2 TN FAI P3 	6290 GAAAGG TGGCTTC GTGTGTCTT n 
1-i 

AGGAGTGAAAGAT CTGTAAAGACGC ATTGCTACAACCCAC 
TN FAI P6.1 NM 007115 	NM 007115.2 TN FAI P6 	6291 GGGATGC CACCACAC ACGCAAAGG t..) cp 

'TNFRSF10C.3 NM 003841 	MIA 003841.2 - 	 :i.. 	- TNFRSF10C 6652 
GGAGTTTGACCAGA 
GATGCAA 

CTCTGTCCCCAGA 
GTTCCC 

AACGGTAGGAAGCG  

CTCCTTCACC 
,-, 
C,-  t..) 

TNFRSF10D.1  NM 003840 	MM 003840.3 TNFRSF1OD 4406 
CCTCTCGCTTCTGG 
TGGTC 

GCTCAGGAATCTC 
TGCCCTA 

AGGCATCCCAGGGA 
CTCAGTTCAC 

u, o o 

TGGCGACCAAGAC GGGAAAGTGGTA AGGGCCTAATGCAC 
TNFRSF1113.1  NM 002546 	NM 002546.2 TNFRSF11B 4675 ACCTT CGTCTTTGAG GCACTAAAGC 
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• : ACTGCCCTGAGCC GTCAGGCACGGT TGCCAGACAGCTAT 
TNFRSF1A.1 

TNFSF12.1 

NM 001065 	NM 001065.2 

NM 003809 	NM 003809.2 _ 	= 

TNFRSF1A 	!:4943 

TNFSF12 	i 2987 

CAAAT 
TAGGCCAGGAGTT 
CCCAA 

GGAGAG 
CACAGGGAATTCT 
CAAGGGA 

GGCCTCTCAC 
TTGTCTTGTTTCTCG 
CCCCTCACA 

0 
t..) 
= ,-, ,-, 
- 

TNFSF13B.1  NM 006573 	NM 006573.3 TNFSF13B 	14944 • 

CCTACGCCATGGG 
ACATC 

TCGAAACAAAGTC 
ACCAGACTC 

TCCCCAAAGACATGG 
ACCTTCTTCC 

0° u, t..) 
(...) 

CCAACCTCACTGG ACCCACTGCACTC TGCCTTCCCGAAACA 
TNFSF7.1 NM 001252 	NM 001252.2 CD70 	14101 GACACTT CAAAGAA CTGATGAGA 

CATGTCAGAAAGG GCGACCTTTTCCT AATCCTACTTTGAGC 
TN I P2.1 NM 024309 	NM 024309.2 TNIP2 	13872 GCCGA CCAGTT CCGTTCCCG 

. . AATCCAAGG GG GA GTACAGATTTTGC CATATGGACTTTGAC 
TOP2A.4  NM 001067 	NM 001067.1 TOP2A 	• 74 GAGTGAT CCGAGGA TCAGCTGTGGC 

TGTGGACATCTTCC CTAGCCCGACCG TTCCCTACTGAGCCA 
!TOP2B.2  NM 001068 	NM 001068.1 TOP2B 	• 75 CCTCAGA GTTCGT CCTTCTCTG 

CTATATGCAGCCAG CCACGAGTTTCTT ACAGCCTGCCACTCA 
!TP.3 NM 001953 	NM 001953.2 TYMP 	€91 AGATGTGACA ACTGAGAATGG TCACAG CC 

. . CTTCACAGTGCTCC CATCTGCTTCAGC AAGTACACGTAAGTT 
- JRAIL.1 NM 003810 	NM 003810.1 TNFSF10 	:898 TGCAGTCT TCGTTGGT ACAGCCACACA 

GCCTCGGTGTGCC CGTGATGTGCGC CATCGCCAGCTACG 
!TS.1  NM 001071 	NM 001071.1 TYMS 	76 TTTCA AATCATG CCCTGCTC 

TCACCAAATCTCAG GTGTCAGCATAAG TTTCCTCATCGTTCA 
TSC1.1  NM 000368 	NM 000368.3 TSC1 	16292 CCCG GGCTGGT GCCGATGTC 

CACAGTGGCCTCTT CAGGAAACGCTC TACCAGTCCAGCTG 
T5C2.1 NM 000548 	NM 000548 TSC2 	15132 TCTCCT CTGTGC CCAAGGACAG 

ATCACTGGGGTGAT GGGAGATATAGG AAGTTTGCCCCAGAC 
: TSPAN7.2 NM 004615 	NM 004615.3 = 	: 	- TS PAN7 	16721 CCTGC TGCCCAGAG TCCAACAGC 

CAGAAATCTCTG CA AATCCAGATGCC TGCTCCAGAGCATAT 
TS PAN8.1  NM 004616 	NM 004616.2 TSPAN8 	j6317 GGCAAGT 

CGAGGACGAGGCT n  
GTGAATTT 
ACCATGCTTGAG 

TGCAGGACA 
TCTCAGATCAATCGT 

1-d 
1-i 

!TUBB.1 NM 001069 	NM 001069.1 

. 

TUBB2A 	2094 

: 

TAAAAAC 
CACCAAGAACGGG 

GACAACAG 
CGATGCCCTGAG 

GCATCCTTAGTGAA 
TCTTATGCACTCGCC 

cp t..) o  
1-USC2.1 NM 007275 	NM 007275.1 TUSC2 	:6208 CAG AA 

GGAGGAGCTAAAT 
GAATCA 
CCTTCAAGTGGAT 

TCAGCTTGG  

ACTCATCAATG GG CA 
,-, 
C,  t..) 

tusc4.2  NM 006545 	NM 006545.4 TUSC4 	3764 : GCCTCAG 
GCCAGAACGGCTC 

GGTGTTG 
ATGTCTTCCAGTT 

GAGTGCACC 
TCCTCAGAGACATCA 

u, 
o o 

TXLNA.1  NM 175852 	NM 175852.3 TXLNA 	6209 AGTCT GGCGG CGAAGGGCC 
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GAGTCGACCCTGC GCGAATGCCATG AATTAACAGCCACCC 
:1_113131 

UBE1C.1 

NM 018955 

NM 003968 

1NM 018955.1 

NM 003968.3 

UBB 

UBA3 

:3303 

i2575 

ACCTG 
GAATGCACGCTGG 
AACTTTA 
TGTCTGGCGATAAA 

ACTGAA 
CTGGTAGCCTGG 
GCATAGA 
ATGGTCCCTACCC 

CTCAGGCG 
AATTTTCCCATGTGC 
ACCATTGCA 
TCTGCCTTCCCTGAA 

0 
t..) o ,-, ,-, 
'a 
cio , 

UBE2C.1  NM 007019 NM 007019.2 UBE2C I2550 GGGATT 
TGTTCTCAAATTGC 

ATTTGAA 
AGAGGTCAACACA 

TCAGACAACC 
AGGTGCTTGGAGAC 

t..) 
w 

 
UBE2T.1 NM 014176 NM 014176.1 UBE2T .3882 CACCAA GTTGCGA CATCCCTCAA 

I : GGCAACTGACAAAC AGGATCTACCCCT CAAGCTCCCAGGTG 
II_JGCG.1 NM 003358 - NM 003358.1 •i 	- UGCG 6210 ,.... AGCCTT TTCAGTGG TCTCTCTTCTGA 

GCGTGGACCTGGA TTACGCAGCTGCT CCATTCCTGGAGCTC 
UMOD.1  NM 003361 NM 003361.2 UMOD j6211 TGAGT GTTGG ACAACTGCT 

GTGGATGTGCCCT CTGCGGATCCAG AAGCCAGGCGTCTA 
upa.3  NM 002658 NM 002658.1 PLAU 89 GAAGGA GGTAAGAA CACGAGAGTCTCAC 

AAGCTGTGATGGC GGAATGGCCACA TCCCAGGACCCTGA 
:USP34.1 NM 014709 NM 014709.2 USP34 i4040 CAAGC ACTGAGA GGTTGCTTTA 

TGGCTTCAGGAGCT TGCTGTCGTGAT CAGGCACACACAGG 
(•‘-, :VCAM1 	-1 ................................  NM 001078 ii NM 001078.2 VCAM1 !1220 GAATACC 

CCTGCTACACAGCC 
GAGAAAATAGTG 
AGAAAGCGCCTG 

TGGGACACAAAT 	.. 
CCCACTGTGGAAGA 

VCAN.1  NM 004385 NM 004385.2 VCAN I5979 AACAAG AGGTCC CAAAGAGGCC 

.• GCCCTGGATTTCAG AGTTACAAGCCAG CAAGTCTGGATCTG 
VDR.2  NM 000376 NM 000376.1 VDR .971 AAAGAG GGAAGGA GGACCCTTTCC 

CTGCTGTCTTGGGT GCAGCCTGGGAC TTGCCTTGCTGCTCT 
IVEGF.1 NM 003376 NM 003376.3 VEGFA I7 : GCATTG CACTTG ACCTCCACCA 

TGACGATGGCCTG GGTACCGGATCA CTGGGCAGCACCAA 

, IVEGFB.1 NM 003377 = NM 003377.2 :: 	= VEGFB 1964 GAGTGT 
CGGTTGGTGACTT 

TGAGGATCTG 
AAGACTTGTCCCT 

GTCCGGA 
ATGCCTCAGTCTTCC 

VHL.1  NM 000551 NM 000551.2 VHL j4102 GTCTGC 
TGCCCTTAAAGGAA n  

GCCTCAC 
GCTTCAACGGCA 

CAAAGCAGG 
ATTTCACGCATCTGG 

1-d 
1-i 

:VIM.3 NM 003380 NM 003380.1 VIM i339 CCAATGA 
ACAGTGGTCTGGG 

AAGTTCTCTT 
GCTCAAAGCTGG 

cp 
 

CGTTCCA 
CGAGAAGTTGGCTC t 

o
..) 

VTCN 1.1 NM 024626 ii NM 024626.2 VTCN 1 :4754 CATCC 
AGTCAATCTTCGCA 

TATTGGAGAC 
GTACTGAGCGAT 

CCTGGTCAAC  

TGGACACTGTGGAC 
,-, 

 a t..) 
VTN.1  NM 000638 NM 000638.2 VTN i4502 . CACGG GGAGCGT CCTCCCTACC o 

o 
.• TGAAGCACAGTGC CCAGTCTCCCATT CTCCATGTCACTGTG o 

VW F.1  NM 000552 NM 000552.3 VWF 6212 CCTCTC CACCGT CAGCTCGAC 
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. . AACAAGCTGAGTGC CACTCGCAGATG TACAAAAGCCTCCAT 
W I F .1 

WISP1.1 

NM 007191 	NM 007191.3 

NM 003882 	NM 003882.2 

WIF1 	i6077 

WISP1 	i603 

CCAGG 
AGAGGCATCCATGA 
ACTTCACA 

CGTCTTT 
CAAACTCCACAGT 
ACTTGGGTTGA 

TTCGGCACC 
CGGGCTGCATCAGC 
ACACGC 

0 
k...) o ,-, ,-, 

WT1.1  NM 000378 	NM _ 	 _000378.3 WT1 	I6458 
TGTACGGTCGGCAT 
CTGAG 

TTATTGCAGCCTG 
GGTAAGC 

CAGTGAGAAACGCC 
CCTTCATGTG 

oe co, k...) 

ATCGCAGCTGGTG AGCTCCCTGTTG CTGCTGTTTACCTTG 
L..) 

:WW0X.5 . NM 016373 	016373.1 .iNM WWOX 	i974 GGTGTAC CATGGACTT GCGAGGCCTTTC 
TGGTGGCAGACAT GCCACAACTGTC TGAAGCCAACCTTGT 

)(DH.1 NM 000379 	NM 000379.3 XDH 	I5089 CCCTT CCAGTCTT ATCTGGCCA 

• GCAGTTGGAAGAC TGCGTGGCACTA TCCCCAAATTGCAGA 
XIAP.1  NM 001167 	NM 001167.1 XIAP 	I80 ACAGGAAAGT TTTTCAAGA TTTATCAACGGC 

CACCCTGCACTGAA AAGGAGGATGAA CCTGCTGGCCCATT 
XPNPEP2.2  NM 003399 	NM 003399.5 XPNPEP2 	I6503 CATACC TGCAAAGG GCCTAGAA 

: . AGACTGTGGAGTTT GGAACACCACCA TTGCTGCCTCCGCA 
YB-1.2 NM 004559 	NM 004559.1 _ 	 _ YBX1 	I395 GATGTTGTTGA GGACCTGTAA CCCTTTTCT 

— . . GAGTACGACCAGTT TCTCCTTGAACCA ATCTCAGTTCGGACC 
— 	ZHX2.1 NM 014943 	NM 014943.3 ZHX2 	.6215 AGCGGC ACGCAC AGGCCAGTC 

1-d 
n 
1-i 

cp N o ,-, ,-, 
o N o co, o o 
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'T CGTTCCGATCCTCTATACTGCATCCCAGGCATGCCTACAGCACCCTGATGTCGCAGCCTATAAGGCCAA i 
0
t..) 

A-Catenin.2 78 CAGGGACCT o ,-, ,-, 
A2M.1  ' „ 66 CTCTCCCGCCTTCCTAGCTGTCCCAGTGGAGAAGGAACAAGCGCCTCACTGCATCTGTGCAAACGG 'a cio 

t..) 
AAM P.1  66 GTGTGGCAGGTGGACACTAAGGAGGAGGTCTGGTCCTTTGAAGCGGGAGACCTGGAGTGGATGGAG 	i o (...) 

AAACACCACTGGAGCATTGACTACCAGGCTCGCCAATGATGCTGCTCAAGTTAAAGGGGCTATAGGTTC 
ABCB1.5 77 CAGGCTTG 
ACADSB.1 68 TGGCGGAGAACTAGCCATCAGCCTCCTGAAGCCTGCCATCATTGTTAATTTGAGGACTGGGCTGTCTT 

ACE.1  „ 67 CCGCTGTACGAGGATTTCACTGCCCTCAGCAATGAAGCCTACAAGCAGGACGGCTTCACAGACACGG 
ACE2.1  66 TACAATGAGAGGCTCTGGGCTTGGGAAAGCTGGAGATCTGAGGTCGGCAAGCAGCTGAGGCCATTA 

GAAGTGCCAGGAGGCGATTAATGCTACTTGCAAAGGCGTGTCCTACTGCACAGGTAATAGCAGTGAGTG  
ADAM17.1  73 CCCG 
ADAM8.1 67 GTCACTGTGTCCAGCCCACCCTTCCCAGTTCCTGTCTACACCCGGCAGGCACCAAAGCAGGTCATCA 

GGACAGGTGCAAGCTCATCTGCCAAGCCAAAGGCATTGGCTACTTCTTCGTTTTGCAGCCCAAGGTTGT 
— 	ADAMTS1.1 • 73 AGAT 
--, 	ADAMTS2.1  , 66 GAGAATGTCTGCCGCTGGGCCTACCTCCAGCAGAAGCCAGACACGGGCCACGATGAATACCACGAT 

TTTGACAAGTGCATGGTGTGCGGAGGGGACGGTTCTGGTTGCAGCAAGCAGTCAGGCTCCTTCAGGAA 
ADAMTS4.1  71 ATT 

CACTGTGGCTCACGAAATCGGACATTTACTTGGCCTCTCCCATGACGATTCCAAATTCTGTGAAGAGACC  
ADAMTS5.1 79 TTTGGTTCC 

'T ... GCGAGTTCAAAGTGTTCGAGGCCAAGGTGATTGATGGCACCCTGTGTGGGCCAGAAACACTGGCCATCTi 
ADAMTS8.1 i -,- 72 GTG 	 . 
ADAMTS9.1 66 GCACAGGTTACACAACCCAACAGAATGTCCCTATAACGGGAGCCGGCGCGATGACTGCCAATGTCG 

! GTCTACCCAGCAGCTCCGCAAGGAGG GATGGCTGCCTTAAACATGAGTCTTG GTATGGTGACTCCTGTG 1 
ADD1.1  74 AACGA 
ADFP.1  67 AAGACCATCACCTCCGTGGCCATGACCAGTGCTCTGCCCATCATCCAGAAGCTAGAGCCGCAAATTG 1-d

n 
AAGCCAACAAACCTTCCTTCTTAACCATTCTACTGTGTCACCTTTGCCATTGAGGAAAAATATTCCTGTGA 1-i 

A2H1B:1.....  
ADH6.1 

ADM.1  

T 
84 
68 

75 

CTTCTTGCATTTT 
TGTTGGGGAGTAAACACTTGGACCTCTTGTATCCCACCATCTTGGGCCATGAAGGGGCTGGAATCGTT 
TAAGCCACAAGCACACGGGGCTCCAGCCCCCCCGAGTGGAAGTGCTCCCCACTTTCTTTAGGATTTAGG i 
CGCCCA 

cp t..) 
= ,-, ,-, 
'a 
o t..) 

• AGCCAACATGTGACTAATTGGAAGAAGAGCAAAGGGTGGTGACGTGTTGATGAGGCAGATGGAGATCAG i u, o o 
AG R2.1  70 A 
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GATCCAGCCTCACTATGCCTCTGACCTGGACAAGGTGGAGGGTCTCACTTTCCAGCAAAACTCCCTCAA i t..) 

AGT.1 
' AGTR1.1 	 „  

73 

67 

CTGG 

AGCATTGATCGATACCTGGCTATTGTTCACCCAATGAAGTCCCGCCTTCGACGCACAATGCTTGTAG 

o ,-,  

a 
cio 
N 

AHR.1  69 GCGGCATAGAGACCGACTTAATACAGAGTTGGACCGTTTGGCTAGCCTGCTGCCTTTCCCACAAGATGT i 
o 
(...) 

GACGTTCAGCTACCCTGACTTTCTCAGGATGATGCTGGGCAAGAGATCTGCCATCCTAAAAATGATCCTG  

AIF1.1 „ 71 A 

. 	 ..f ... CGCTTCTATGGCGCTGAGATTGTGTCAGCCCTGGACTACCTGCACTCGGAGAAGAACGTGGTGTACCd 

AKT1.3 
:  -------------------------------------------------------- 	• 

71 GGA 

TCCTGCCACCCTTCAAACCTCAGGTCACGTCCGAGGTCGACACAAGGTACTTCGATGATGAATTTACCG 

AKT2.3  71 CC 

TTGTCTCTGCCTTGGACTATCTACATTCCGGAAAGATTGTGTACCGTGATCTCAAGTTGGAGAATCTAAT 

AKT3.2  75 GCTGG 

pALDI-t4.2 _ 68 GGACAGGGTAAGACCGTGATCCAAGCGGAGATTGACGCTGCAGCGGAACTCATCGACTTCTTCCGGTT 

— 	ALDH6A1.1 	 i 66 GGCTCTTTCAACAGCAGTCCTTGTGGGAGAAGCCAAGAAGTGGCTGCCAGAGCTGGTGGAGCATGC 	I 

AL DOA.1  69 GCCTGTACGTGCCAGCTCCCCGACTGCCAGAGCCTCAACTGTCTCTGCTTCGAGATCAAGCTCCGATGA  

CCCTCTACCAGAAGGACAGCCAGGGAAAGCTGTTCAGAAACATCCTCAAGGAAAAGGGGATCGTGGTGG  

ALDOB.1  80 GAATCAAGTTA 

ALOX12.1  67 AGTTCCTCAATGGTGCCAACCCCATGCTGTTGAGACGCTCGACCTCTCTGCCCTCCAGGCTAGTGCT 

iLALOX5.1 	 .1 

.!. 

66 GAGCTGCAGGACTTCGTGAACGATGTCTACGTGTACGGCATGCGGGGCCGCAAGTCCTCAGGCTTC 

GGACAGTCAGTTTTAGGGTTGCCTGTATCCAGTAACTCGGGGCCTGTTTCCCCGTGGGTCTCTGGGCTd i 

AMACR1.1 	 71 
.------------------------------i------------------------ 

TC 
-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
TCTACTTGGGGTGACAGTGCTCACGTGGCTCGACTATAGAAAACTCCACTGACTGTCGGGCTTTAAAAAa 

ANGPT1.1 	 „  71 G 
1-d 
n 

ANGPT2.1  69 CCGTGAAAGCTGCTCTGTAAAAGCTGACACAGCCCTCCCAAGTGAGCAGGACTGTTCTTCCCACTGCAA ; 1-i 

ANGPTL2.1 66 GCCATCTGCGTCAACTCCAAGGAGCCTGAGGTGCTTCTGGAGAACCGAGTGCATAAGCAGGAGCTA 	i 

GTTGCGATTACTGGCAATGTCCCCAATGCAATCCCGGAAAACAAAGATTTGGTGTTTTCTACTTGGGATo i 

cp 
N 
= ,-, 

ANGPTL3.3 
..----------------------------------------------------------- 
ANGPTL4.1  

78 

66 

ACAAAGCA 
-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 
ATGACCTCAGATGGAGGCTGGACAGTAATTCAGAGGCGCCACGATGGCTCAGTGGACTTCAACCGG 	; 

,-, 
'a 
t..) 
o 
u, 
o 

ANGPTL7.1  67 CTGCACAGACTCCAACCTCAATGGAGTGTACTACCGCCTGGGTGAGCACAATAAGCACCTGGATGGC 
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ANTXR1 .1 
ANXA1.2 

67 
67 

0 
 CTCCAGGTGTACCTCCAACCCTAGCCTTCTCCCACAGCTGCCTACAACAGAGTCTCCCAGCCTTCT6 

GCCCCTATCCTACCTTCAATCCATCCTCGGATGTCGCTGCCTTGCATAAGGCCATAATGGTTAAAGG  

CAAGACACTAAGGGCGACTACCAGAAAGCGCTGCTGTACCTGTGTGGTGGAGATGACTGAAGCCCGAC . 

t..) o 

a 
ANXA2.2  71 ACG 

u, 
N o (...) 

ANXA4.1 	 ::• 67 TGGGAGGGATGAAGGAAATTATCTGGACGATGCTCTCGTGAGACAGGATGCCCAGGACCTGTATGAG 

ANXA5.1 	........................ ...............:................ 
• 

67 GCTCAAGCCTGGAAGATGACGTGGTGGGGGACACTTCAGGGTACTACCAGCGGATGTTGGTGGTTCT , 
GACTGCAAAGATGGAAACGACCTTCTATGACGATGCCCTCAACGCCTCGTTCCTCCCGTCCGAGAGCGG • 

AP-1 (JUN official).2 	.  81 ACCTTATGGCTA 
AP1M2.1  67 ACAACGACCGCACCATCTCCTTCATCCCGCCTGATGGTGACTTTGAGCTCATGTCATACCGCCTCAG 
APAF1.2  66 CACAAGGAAGAAGCTGGTGAATGCAATTCAGCAGAAGCTCTCCAAATTGAAAGGTGAACCAGGATG 

APC.4 69 GGACAGCAGGAATGTGTTTCTCCATACAGGTCACGGGGAGCCAATGGTTCAGAAACAAATCGAGTGGGT 
CCAGCCTGATAAAGGTCCTGCGGGCAGGACAGGACCTCCCAACCAAGCCCTCCAGCAAGGATTCAGAG 

APOC1.3 70 TG 
CD GCCTCAAGAGCTGGTTCGAGCCCCTGGTGGAAGACATGCAGCGCCAGTGGGCCGGGCTGGTGGAGAA 

APOE.1  75 GGTGCAGG 
CGGACCAAGAACTGTGACCACAGGGCAGGGCAGCCACCAGGAGAGATATGCCTGGCAGGGGCCAGGA 

APOL1.1  73 CAAAAT 
APOLD1.1. 	 . 66 GAGCAGCTGGAGTCTCGGGTTCAGCTCTGCACCAAGTCCAGTCGTGGCCACGACCTCAAGATCTCT 

,.AQP1.1 	 ''.  
.:. 

66 GCTTGCTGTATGACCCCTGGCCACAGCCTTCCCTCTGCATTGACCTGGAGGGGAGAGGTCAGCCTT 
TGTGAGTGAAATGCCTTCTAGTAGTGAACCGTCCTCGGGAGCCGACTATGACTACTCAGAAGAGTATGAt 

AREG.2 82 AACGAACCACAA 
ARF1.1 	 ! 64 CAGTAGAGATCCCCGCAACTCGCTTGTCCTTGGGTCACCCTGCATTCCATAGCCATGTGCTTGT 	'  
ARG99.1 	 .  67 GCATGGGCTACTGCATCCTTTTTGTGCACGGACTGAGCAAGCTCTGCACTTGGCTGAATCGATGTGG 

ACTCTGCTTCCCAAG GG CAACCGTTG CTGTTCACACGCTCAGCCTGTCTGG GG GAG CGG GCCTCTAGC 1-d
n 

ARGHEF18.1 	 . 71 TTC 
GGTCCTCCGTCGGTTCTCTCATTAGTCCACGGTCTGGTCTTCAGCTACCCGCCTTCGTCTCCGAGTTTG 

1-i 

cp t..) 
ARHA.1 ..., 73 CGAC = ,-, 
ARHG DI B.1 	 : 	66 

------------------------------------:------------------------ 
TGGTCCCTAGAACAAGAGGCTTAAAACCGGGCTTTCACCCAACCTGCTCCCTCTGATCCTCCATCA 

----------------:: 
,-, 
'a N o 

ARRB1.1  69 TGCAGGAACGCCTCATCAAGAAGCTGGGCGAGCACGCTTACCCTTTCACCTTTGAGATCCCTCCAAACC u, o o 



Table B 
Target 
Sequence 

Gene Length Amplicon Sequence 
..f  CCCCCAGATAAAGGTCATTGCTCCCTGGAGGATGCCTGAATTCTACAACCGGTTCAAGGGCCGCAATGA 

0
t..) 

ASS1.1 85 CCTGATGGAGTACGCA o ,-, 

ATP1A1.1  
ATP5E.1  

. 67 
66 

AGAACGCCTATTTGGAGCTGGGGGGCCTCGGAGAACGAGTCCTAGGTTTCTGCCACCTCTTTCTGCC 	. 
CCGCTTTCGCTACAGCATGGTGGCCTACTGGAGACAGGCTGGACTCAGCTACATCCGATACTCCCA 	. 

a cio u, t..) 
ATP6V1B1.1  67 AACCATGGGGAACGTCTGCCTCTTCCTGAACTTGGCCAATGACCCCACGATCGAGCGGATCATCACC o (...) 
.AXL.1 :.. 

• 
• .:. 66 TTGCAGCCCTGTCTTCCTACCTATCCCACCTCCATCCCAGACAGGTCCCTCCCCTTCTCTGTGCAG 	....... 

' • CCGAGGCCCTGACTTCTTCACCCGAGTGGCGCTCTTCCGAGACTGGATCGATGGTGTTCTCAACAACCC 
AZU1.1 

-----------------------:---------- 
74 GGGAC 

--: 
GGCTCTTGTGCGTACTGTCCTTCGGGCTGGTGACAGGGAAGACATCACTGAGCCTGCCATCTGTGCTCT • 

B-Catenin.3  . 
. 

80 TCGTCATCTGA 
B2M.4  67 GGGATCGAGACATGTAAGCAGCATCATGGAGGTTTGAAGATGCCGCATTTGGATTGGATGAATTCCA 

GGGTCAGGGGCCTCGAGATCGGGCTTGGGCCCAGAGCATGTTCCAGATCCCAGAGTTTGAGCCGAGTG 
BAD.1  73 AGCAG 

CGTTGTCAGCACTTGGAATACAAGATGGTTGCCGGGTCATGTTAATTGGGAAAAAGAACAGTCCACAGG 
BAG1.2 

---------------------:--------- 
81 
-- 

AAGAGGTTGAAC 	............................................................................................................................................................................................................, 

c) BAG2.1  . 69 CTAGGGGCAAAAAGCATGACTGCTTTTTCCTGTCTGGCATGGAATCACGCAGTCACCTTGGGCATTTAG 
Bak.2  • 66 CCATTCCCACCATTCTACCTGAGGCCAGGACGTCTGGGGTGTGGGGATTGGTGGGTCTATGTTCCC 

CCGCCGTGGACACAGACTCCCCCCGAGAGGTCTTTTTCCGAGTGGCAGCTGACATGTTTTCTGACGGCA 
Bax.1  70 A 

CCTGGAGGGTCCTGTACAATCTCATCATGGGACTCCTGCCCTTACCCAGGGGCCACAGAGCCCCCGAG 
BBC3.2 83 ATGGAGCCCAATTAG 

± CAGATGGACCTAGTACCCACTGAGATTTCCACGCCGAAGGACAGCGATGGGAAAAATGCCCTTAAATCA 
Bc12.2 

-----------------------:--------- 
73 
- 

TAGG 
----: 

CCAGCCTCCATGTATCATCATGTGTCATAACTCAGTCAAGCTCAGTGAGCATTCTCAGCACATTGCCTCA • 
BCL2A1.1  . 79 ACAGCTTCA 

AACCCACCCCTGTCTTGGAGCTCCGGGTAGCTCTCAAACTCGAGGCTGCGCACCCCCTTTCCCGTCAGC 1-d 
n 

BCL2L12.1 . 73 TGAG 
CTTTTGTGGAACTCTATGGGAACAATGCAGCAGCCGAGAGCCGAAAGGGCCAGGAACGCTTCAACCGCT 

1-i 

cp t..) 
Bc1x.2 

BCRP.1  

BFG F.3  

. 70 

74 

77 

G 
TGTACTGGCGAAGAATATTTGGTAAAGCAGGGCATCGATCTCTCACCCTGGGGCTTGTGGAAGAATCAC 
GTGGC 
CCAGGAAGAATGCTTAAGATGTGAGTGGATGGATCTCAATGACCTGGCGAAGACTGAAAATACAACTCC 
CATCACCA 

= ,-, ,-, 
'a 
o t..) 

o u, 



Table B 
• Target 

Sequence 
Gene Length Amplicon Sequence 	 . 	 .. 
BGN 1 66 GAGCTCCGCAAGGATGACTTCAAGGGTCTCCAGCACCTCTACGCCCTCGTCCTGGTGAACAACAAG 

0
k...) o ,-, ,-, 

BHLHB3.1   68 AG GAAGATCCCTCGCAGCCAGGAAAG GAAGCTCCCTGAATCCTTGCGTCCCGAAGGACG GAGGTTCAA 
ATTCCTATGGCTCTGCAATTGTCACCGGTTAACTGTGGCCTGTGCCCAGGAAGAGCCATTCACTCCTGC 

o oe 
k...) upl 

BIK.1  70 C o L..) 
CCTGCAAAAGGGAACAAGAGCCCTTCGCCTCCAGATGGCTCCCCTGCCGCCACCCCCGAGATCAGAGT 

BIN1.3 76 CAACCACG 

BLR1.1 67 ... GACCAAGCAGGAAGCTCAGACTGGTTGAGTTCAGGTAGCTGCCCCTGGCTCTGACCGAAACAGCGCT 

BN I P3.1  68 CTGGACGGAGTAGCTCCAAGAGCTCTCACTGTGACAGCCCACCTCGCTCGCAGACACCACAAGATACC 
BRCA1.1  65 TCAGGGGGCTAGAAATCTGTTGCTATGGGCCCTTCACCAACATGCCCACAGATCAACTGGAATGG 
BTRC .1  63 GTTGGGACACAGTTGGTCTGCAGTCGGCCCAGGACGGTCTACTCAGCACAACTGACTGCTTCA 

BUB1.1 68 CCGAGGTTAATCCAGCACGTATGGGGCCAAGTGTAGGCTCCCAGCAGGAACTGAGAGCGCCATGTCTT 
CTGAAGCAGATGGTTCATCATTTCCTG GG CTGTTAAACAAAGCGAG GTTAAG GTTAGACTCTTG GGAATC 

— 	BUB3.1  73 AGC 
GAGGCAACTGCTTATGGCTTAATTAAGTCAGATGCGGCCATGACTGTCGCTGTAAAGATGCTCAAGCCG 

c-kit.2  75 AGTGCC 
TAGAATCTGCTGCCAGAGGGGACAAAGACGTGCACTCAACCTTCTACCAGGCCACTCTCAGGCTCACCT 

C13orf15.1 . 84 TAAAATCAGCCCTTG 
:C1QA.1 • 66 CGGTCATCACCAACCAGGAAGAACCGTACCAGAACCACTCCGGCCGATTCGTCTGCACTGTACCCG 

CCAGTGGCCTCACAGGACACCAGCTTCCCAGGAGGCGTCTGACACAGTATGATGATGAAGATCCCATGG 
C1QB.1 70 G 
C20 orf1.1  65 TCAGCTGTGAGCTGCGGATACCGCCCGGCAATGGGACCTGCTCTTAACCTCAAACCTAGGACCGT 	• 

C3.1  67 CGTGAAGGAGTGCAGAAAGAGGACATCCCACCTGCAGACCTCAGTGACCAAGTCCCGGACACCGAGT 1-d 
n 

C3AR1.1 

C7.1 

66 

69 

AAGCCGCATCCCAGACTTGCTGAATCGGAATCTCTGGGGGTTGGGACCCAGCAAGGGCACTTAACA 
ATGTCTGAGTGTGAG GCG GG CGCTCTGAGATGCAGAGG GCAGAGCATCTCTGTCACCAGCATAAGG CC 
T 

1-i 

cp k...) o ,-, 
CA12.1 • 66 CTCTCTGAAGGTGTCCTGGCCAGCCCTGGAGAAGCACTGGTGTCTGCAGCACCCCTCAGTTCCTGT  ,-, 

o N o 
CA2.1  69 CAACGTGGAGTTTGATGACTCTCAGGACAAAGCAGTG CTCAAGG GAG GACCCCTGGATG GCACTTACAG o upl 

o 



Table B 
• Target 

Sequence 
Gene 	 Length Amplicon Sequence 

..f  ATCCTAG CCCTGG TTTTTGG CCTCCTTTTTG CTGTCACCAG CGTCG CGTTCCTTGTG CAG ATG AG AAG d 
0
t..) 

1CA9 .3 72 CAG 
o 

'CACNA2D1 .1  68 CAAACATTAGCTGGGCCTGTTCCATGGCATAACACTAAGGCGCAGACTCCTAAGGCACCCACTGGCTG 
CACTAAGG TTTGAGACAG TTCCAGAAAGAACCCAAG CTCAAGACG CAG GACGAGCTCAGTTG TAG AGG G 

u, 
N o (...) 

iCALD1.2 	 .:. 78 CTAATTCGC 
AG AAAGCCCACATAGAGAAG GATTTTATCGCTTTCTG CTCTTCCACACCAGATAATGTTTCTTGG AG ACAT.  

CASP1.1 .. 	 ........:...... 77 CCCACA 
CASP10.1 	 : 66 ACCTTTCTCTTGGCCGGATGTCCTCAGGGCTGGCAGATGCAGTAGACTGCAGTGGACAGTCCCCAC 	1  
CASP6 .1 	 ! 67 CCTCACACTG GTG AACAG GAAAGTTTCTCAG CGCCG AG TGG ACTTTTGCAAAGACCCAAGTG CAATT 

Caspase 3.1  66 TGAGCCTGAGCAGAGACATGACTCAGCCTGTTCCATGAAGGCAGAGCCATGGACCACGCAGGAAGG 
ATCCATTCGATCTCACCAAGGTTTGGCCTCACAAGGACTACCCTCTCATCCCAGTTGGTAAACTGGTCTT 

] C A T . 1 78 AAACCGGA 
GTGGCTCAACATTGTGTTCCCATTTCAGCTGATCAGTGGGCCTCCAAGGAGGGGCTGTAAAATGGAGGC 

') 	CAV1.1 74 CATTG 
N 

CAV2.1  66 CTTCCCTG GG ACG ACTTG CCAG CTCTGAG GCATGACAG TACG GG CCCCCAG AAG GG TGACCAG GAG 
CCL18.1  68 GCTCCTGTG CACAAG TTGG TACCAACAAAG AG CTCTGCTG CCTCGTCTATACCTCCTGG CAG ATTCCA 

GAACGCATCATCCAGAGACTGCAGAGGACCTCAGCCAAGATGAAGCGCCGCAGCAGTTAACCTATGACC 
CCL19.1 	 . .„ 78 ... GTGCAGAGG 	 . 

::.CCL20.1 69 CCATGTGCTGTACCAAGAGTTTGCTCCTGGCTGCTTTGATGTCAGTGCTGCTACTCCACCTCTGCGGCG 
GG GTCCAG GAGTACGTG TATG ACCTG GAACTG AACTG AG CTGCTCAGAG ACAGG AAGTCTTCAGG GAA 

CCL4.2  70 GG 
CCL5.2  65 AG GTTCTGAGCTCTG GCTTTG CCTTGGCTTTG CCAG GG CTCTGTG ACCAGG AAG GAAG TCAG CAT 

TTCAGGTTGTTGCAGGAGACCATGTACATGACTGTCTCCATTATTGATCGGTTCATGCAGAATAATTGTG Iv 
n 

CCNB1.2 	 . 84 TGCCCAAGAAGATG 1-i 

cp t..) 
iCCND1.3 ::: 

CCNE1.1  

69 

71 

GCATGTTCGTG GCCTCTAAG ATG AAGG AGACCATCCCCCTG ACG GCCG AG AAGCTGTG CATCTACACCG 
AAAGAAGATGATGACCGGGTTTACCCAAACTCAACGTGCAAGCCTCGGATTATTGCACCATCCAGAGGC 
TC 

= 
:— 
'a 
o t..) 

GGTCACCAAGAAACATCAGTATGAAATTAGGAATTGTTGGCCACCTGTATTATCTGGGGGGATCAGTCCT u, o 
CCNE2 variant 1.1  85 TGCATTATCATTGAA 



Table B 
• Target 

;Sequence 
Gene Length ................................................................,......................................................................................................................................................................................................................................................................................., Amplicon Sequence 

0 
ATGCTGTGG CTCCTTCCTAACTGG GG CTTTCTTGACATGTAGGTTGCTTGGTAATAACCTTTTTGTATATC i t..) 

CCNE2.2 c 82 ACAATTTGGGT 	 . o ,-, ,-, 
CCR1.1  66 TCCAAGACCCAATGGGAATTCACTCACCACACCTGCAGCCTTCACTTTCCTCACGAAAGCCTACGA 	; a cio 

N 
CCR2.1  

, 
67 CTCGGGAATCCTGAAAACCCTGCTTCGGTGTCGAAACGAGAAGAAGAGGCATAGGGCAGTGAGAGTC 	i 

AGACCCTGGTGGAGCTAGAAGTCCTTCAGGACTGCACCTTTGAAAGATACTTGGACTATGCCATCCAGG 

o (...) 

CCR4.2 	 i 	82 ,..............................................................i,.....................................................................................................................................................................................................................................................................................H  CCACAGAAACTCT 

CCR5.1 ; 67 CAGACTGAATGGGGGTGGGGGGGGCGCCTTAGGTACTTATTCCAGATGCCTTCTCCAGACAAACCAG 	i 
CCR7.1  , 64 GGATGACATGCACTCAGCTCTTGGCTCCACTGGGATGGGAGGAGAGGACAAGGGAAATGTCAGG 

GCAGGTGTCAGCAAGTATGATCAGCAATGAGGCGGTGGTCAATATCCTGTCGAGCTCATCACCACAGCG  
CD105.1  75 GAAAAA 
CD14.1  

, 
66 GTGTGCTAGCGTACTCCCGCCTCAAGGAACTGACGCTCGAGGACCTAAAGATAACCGGCACCATGC 

CGTCAGGACCCACCATGTCTGCCCCATCACGCGGCCGAGACATGGCTTGGCCACAGCTCTTGAGGATG  
CD18.2 	...........................................:................ 81 TCACCAATTAACC 

— N GGAGTGGAAGGAACTGGAAACATTATTCCGTATACGCACCATTCGGTCATTTGAGGGAATTCGTAGATAC1 
'') 	CD1A.1  78 GCCCATGA 

TCCAACTAATGCCACCACCAAGGCGGCTGGTGGTGCCCTGCAGTCAACAGCCAGTCTCTTCGTGGTCTC i 
CD24.1  77 ACTCTCTC 

CD2.74...2.....  • 69 GCTGCATGATCAGCTATGGTGGTGCCGACTACAAGCGAATTACTGTGAAAGTCAATGCCCCATACAACA 
'T TGTATTTCAAGACCTCTGTGCACTTATTTATGAACCTGCCCTGCTCCCACAGAACACAGCAATTCCTCAG 

CD31.3 75 GCTAA 

CD34.1  67 CCACTGCACACACCTCAGAGGCTGTTCTTGGGGCCCTACACCTTGAGGAGGGGCAGGTAAACTCCTG 
CD36.1  
CD3z.1  

, 
67 
65 

GTAACCCAGGACGCTGAGGACAACACAGTCTCTTTCCTGCAGCCCAATGGTGCCATCTTCGAACCTT 
AGATGAAGTGGAAGGCGCTTTTCACCGCGGCCATCCTGCAGGCACAGTTGCCGATTACAGAGGCA 1-d

n 
CD4.1 67 GTGCTGGAGTCGGGACTAACCCAGGTCCCTTGTCCCAAGTTCCACTGCTGCCTCTTGAATGCAGGGA 	; 1-i 

CD44.1 
, 

67 GGCACCACTGCTTATGAAGGAAACTGGAACCCAGAAGCACACCCTCCCCTCATTCACCATGAGCATC 	i 
GACGAAGACAGTCCCTGGATCACCGACAGCACAGACAGAATCCCTGCTACCAGAGACCAAGACACATTC i 

cp t..) 
= ,-, 

CD44s.1 	..........................................:................. 78 CACCCCAGT 
CTCATACCAGCCATCCAATGCAAGGAAGGACAACACCAAGCCCAGAGGACAGTTCCTGGACTGATTTCTT1 

,-, 
'a t..) o 

CD44v6.1  ; 78 CAACCCAA 
u, o o 



Table B 
Target 
Sequence 

Gene 	 Length Amplicon Sequence 
..f  

:CD53.1 	 72 
CGACAGCATCCACCGTTACCACTCAGACAATAGCACCAAGGCAGCGTGGGACTCCATCCAGTCATTTCT 
GCA 
TGGTTCCCAGCCCTGTGTCCACCTCCAAGCCCAGATTCAGATTCGAGTCATGTACACAACCCAGGGTGG . 

0
t.., = ,-, 
a 

CD68.2  74 AGGAG 
GTGCAGGCTCAGGTGAAGTGCTGCGGCTGGGTCAGCTTCTACAACTGGACAGACAACGCTGAGCTCAT 

u, 
N o (...) 

CD82.3 84 GAATCGCCCTGAGGTC 

CD8A.1 
-------------------------------------------:---------------- 68 AG GGTGAG GTG CTTGAGTCTCCAACG GCAAGG GAACAAGTACTTCTTGATACCTG GGATACTGTG CCC 

GTTCCTCCGGTAGCTTTTCAGATGCTGACCTTGCGGATGGCGTTTCAGGTGGAGAAGGAAAAGGAGGCA 
CD99.1 	 .  77 GTGATGGT 

TCTTGCTGGCTACGCCTCTTCTGTCCCTGTTAGACGTCCTCCGTCCATATCAGAACTGTGCCACAATGCA 
cdc25A.4 	 .  71 G 

AAACGAGCAGTTTG CCATCAGACGCTTCCAGTCTATG CCGGTGAGG CTGCTGG GCCACAG CCCCGTG C 
CDC25B.1 	 . 85 TTCGGAACATCACCAAC 

TGAGTGTCCCCCGGTATCTTCCCCGCCCTGCCAATCCCGATGAAATTGGAAATTTTATTGATGAAAATCT 
i ')  CDH1.3 81 GAAAGCGGCTG 
-11.  CDH13.1 	 .  67 GCTACTTCTCCACTGTCCCGTTCAGTCTGAATGCTGCCACAACCAGCCAGGCAGGTCCACAGAGAGG 

CDH16.1  67 GACTGTCTGAATGGCCCAGGCAGCTCTAGCTGGGAGCTTGGCCTCTGGCTCCATCTGAGTCCCCTGG 
CDH2.1  66 TGACCGATAAGGATCAACCCCATACACCAGCCTGGAACGCAGTGTACAGAATCAGTGGCGGAGATC 

CDH5.1 67 ACAGGAGACGTGTTCGCCATTGAGAGGCTGGACCGGGAGAATATCTCAGAGTACCACCTCACTGCTG 
CDH6.1 .. 66 ACACAGGCGACATACAGGCCACCAAGAGGCTG GACAGGGAAGAAAAACCCGTTTACATCCTTCGAG 
CDK4.1 .. 66 CCTTCCCATCAGCACAGTTCGTGAGGTGGCTTTACTGAGGCGACTGGAGGCTTTTGAGCATCCCAA 

• „CDK6.1....  67 AGTGCCCTGTCTCACCCATACTTCCAGGACCTGGAAAGGTGCAAAGAAAACCTGGATTCCCACCTGC 
AG CACTCACG CCCTAAGCG CACATTCATGTG GG CATTTCTTG CGAGCCTCGCAGCCTCCG GAAG CTGTC1  

CDKN2A.2 	 .  79 GACTTCATGA 
ACTTGCCTGTTCAGAG CACTCATTCCTTCCCACCCCCAGTCCTGTCCTATCACTCTAATTCGGATTTG CC 1-d

n 
CEACAM1.1 	 . 71 A 1-i 

CEBPA.1  66 TTGGTTTTGCTCGGATACTTGCCAAAATGAGACTCTCCGTCGGCAGCTGGGGGAAGGGTCTGAGAC cp t..) o ,-, 
CENPF.1 

---------------------------------------:---------------- 
68 CTCCCGTCAACAGCGTTCTTTCCAAACACTGGACCAGGAGTGCATCCAGATGAAGGCCAGACTCACCC 

------, 
 ,-, 

'a N o 
CFLAR.1  66 GGACTTTTGTCCAGTGACAGCTGAGACAACAAGGACCACGGGAGGAGGTGTAGGAGAGAAGCGCCG u, o o 



Table B 
• Target 

:Sequence 
Gene 	 Length ................................................................,........................................................................................................................................................................................................................................................................................ Amplicon Sequence 

CTGAAGGAGCTCCAAGACCTCGCTCTCCAAGGCGCCAAGGAGAGGGCACATCAGCAGAAGAAACACAG i 
0 
t..) 

CGA (CHGA official).3 	i 76 CGGTTTTG 
GATAAATTGGTACAAGGGATCAGCTTTTCCCAGCCCACATGTCCTGATCATATGCTTTTGAATAGTCAGTT; 

o ,-, ,-, 
a 

Chk1.2  82 ACTTGGCACCC 	 . 

ATGTGGAACCCCCACCTACTTGGCGCCTGAAGTTCTTGTTTCTGTTGGGACTGCTGGGTATAACCGTGC i 

cio 
N o (...) 

,i.C.hk2.3..... 	 . 78 TGTGGACTG 
7.  . i TGCCTGTGGTGGGAAGCTCAGTAACTGGGAACCAAAGGATGATGCTATGTCAGAACACCGGAGGCATTt 

CIAP1.2 	 72 ........................................±.................. „. TCC 	 _.....„ 
GGATATTTCCGTGGCTCTTATTCAAACTCTCCATCAAATCCTGTAAACTCCAGAGCAAATCAAGATTTTTC 

cIAP2.2 	 ,  86 TGCCTTGATGAGAAG 
CLCNKB.1  67 GTGACCCTGAAGCTGTCCCCAGAGACTTCCCTGCATGAGGCACACAACCTCTTTGAGCTGTTGAACC 
CLDN10.1  66 GGTCTGTGGATGAACTGCGCAGGTAACGCGTTGGGTTCTTTCCATTGCCGACCGCATTTTACTATC 

GGTCTGCCCTAGTCATCCTGGGAGGTGCACTGCTCTCCTGTTCCTGTCCTGGGAATGAGAGCAAGGCTa 
CLDN7.2  74 GGTAC 

CCCCAGGATACCTACCACTACCTGCCCTTCAGCCTGCCCCACCGGAGGCCTCACTTCTTCTTTCCCAAG  

.C.L.U...3......................................... 	i 76 TCCCGCA 
CA i GACATTTCCAGTCCTGCAGTCAATGCCTCTCTGCCCCACCCTTTGTTCAGTGTGGCTGGTGCCACGACA  

cMet.2  86 AATGTGTGCGATCGGAG 
TCCCTCCACTCGGAAGGACTATCCTGCTGCCAAGAGGGTCAAGTTGGACAGTGTCAGAGTCCTGAGACA  

cMYC.3  84 GATCAGCAACAACCG 
COL18A1.1 	 67 ...............................................................i,.....................................................................................................................................................................................................................................................................................„ AGCTGCCATCACGCCTACATCGTGCTCTGCATTGAGAACAGCTTCATGACTGCCTCCAAGTAGCCAC 

.c).L.1. A-1 .,1................................ 	i.  68.  GTGGCCATCCAGCTGACCTTCCTGCGCCTGATGTCCACCGAGGCCTCCCAGAACATCACCTACCACTG ...i 
CAGCCAAGAACTGGTATAGGAGCTCCAAGGACAAGAAACACGTCTGGCTAGGAGAAACTATCAATGCTG  

COL1A2.1  80 GCAGCCAGTTT 
COL4A1.1  66 ACAAAGGCCTCCCAGGATTGGATGGCATCCCTGGTGTCAAAGGAGAAGCAGGTCTTCCTGGGACTC 
COL4A2.1  67 CAACCCTGGTGATGTCTGCTACTATGCCAGCCGGAACGACAAGTCCTACTGGCTCTCTACCACTGCG 1-d

n 
GGTCGAGGAACCCAAGGTCCGCCTGGTGCTACAGGATTTCCTGGTTCTGCGGGCAGAGTTGGACCTCC ; 1-i 

iCOL5A2.2 72 AGGC cp t..) o ,-, 
COL7A1.1 

--------------------------------------±--------------- 
66 GGTGACAAAGGACCTCGGGGAGACAATGGGGACCCTGGTGACAAGGGCAGCAAGGGAGAGCCTGGT 	i 

-: 
TCTGCAGAGTTGGAAGCACTCTATGGTGACATCGATGCTGTGGAGCTGTATCCTGCCCTTCTGGTAGAA 

,-, 
'a 
o t..) 

COX2.1 	 .  79 AAGCCTCGGC 
u, o o 



Table B 
• Target 

:Sequence 
Gene Length Amplicon Sequence  

' ..' CGTGAGTACACAGATGCCTCCTTCACAAATCGAAAGGAGAGAGGCCCTGAAGAAGAGCATCTTGGCAtb i 
0
t..) 

CP.1 73 CTGG o ,-, 
CPB2.1  67 GGCACATACGGATTCTTGCTGCCGGAGCGTTACATCAAACCCACCTGTAGAGAAGCTTTTGCCGCTG 	' 'a cio 

N 
CRADD.1  69 GATGGTGCCTCCAGCAACCGCTGGGGAGTGTGTCCCTGAGTCATGTGGGCTGAATCCTGACTTTCACTC i o c..) 
cripto (TDGF1 officia!).1  65 GGGTCTGTGCCCCATGACACCTGGCTGCCCAAGAAGTGTTCCCTGTGTAAATGCTGGCACGGTCA 
CRP.1 66 GACGTGAACCACAGGGTGTCCTGTCAGAGGAGCCCATCTCCCATCTCCCCAGCTCCCTATCTGGAG 

..' .... TGCAGCGGCTGATTGACAGTCAGATGGAGACCTCGTGCCAAATTACATTTGAGTTTGTAGACCAGGAA6 
CSF1.1 74 AGTTG 	 . .., 

GAGCACAACCAAACCTACGAGTGCAGGGCCCACAACAGCGTGGGGAGTGGCTCCTGGGCCTTCATACC  
CSF1 R.2  80 CATCTCTGCAGG 

GAACCTGAAGGACTTTCTGCTTGTCATCCCCTTTGACTGCTGGGAGCCAGTCCAGGAGTGAGACCGGCC 
CSF2.1  76 AGATGAG 
CSF2RA.2 67 TACCACACCCAGCATTCCTCCTGATCCCAGAGAAATCGGATCTGCGAACAGTGGCACCAGCCTCTAG 

CCCAGGCCTCTGTGTCCTTCCCTGCATTTCTGAGTTTCATTCTCCTGCCTGTAGCAGTGAGAAAAAGCTC  
') 	C.SF3,?._............................. ___ 

cs)                               

79 CTGTCCTCC 	 _ ._.. 
GAGTTCAAGTGCCCTGACGGCGAGGTCATGAAGAAGAACATGATGTTCATCAAGACCTGTGCCTGCCAT  

CTG F.1  76 TACAACT 
CTSB.1  62 GGCCGAGATCTACAAAAACGGCCCCGTGGAGGGAGCTTTCTCTGTGTATTCGGACTTCCTGC 

GTACATGATCCCCTGTGAGAAGGTGTCCACCCTGCCCGCGATCACACTGAAGCTGGGAGGCAAAGGCT  
CTS i2____________ .2 

 80 ACAAGCTGTCCC 
' GCAAGTTCCAACCTGGAAAGGCCATCGGCTTTGTCAAGGATGTAGCCAACATCACAATCTATGACGAGd 

CTSH.2 -------------------------------------------------------- .77 AAGCGATG 	 . 
GGGAGGCTTATCTCACTGAGTGAGCAGAATCTGGTAGACTGCTCTGGGCCTCAAGGCAATGAAGGCTGQ 

CTSL.2  74 AATGG 
CTSL2.1  67 TGTCTCACTGAGCGAGCAGAATCTGGTGGACTGTTCGCGTCCTCAAGGCAATCAGGGCTGCAATGGT 

TGACAACGGCTTTCCAGTACATCATTGATAACAAGGGCATCGACTCAGACGCTTCCTATCCCTACAAAGC i 1-d 
n 

CTSS.1 76 CATGGA 
GAGGCCGTTACTGTGGCACCGACATGCCCCATCCTATCACATCCTTCAGCAGCGCCCTGACGCTGAGAT 

1-i 

cp t..) 
.C.1413N.,.1.________________ 

CUL1.1  

71 

71 

:rq 	 ........, 
ATGCCCTGGTAATGTCTGCATTCAACAATGACGCTGGCTTTGTGGCTGCTCTTGATAAGGCTTGTGGTCGi 
C 
AAGCATCTTCCTGTTCTTGGACCGCACCTATGTGCTGCAGAACTCCACGCTGCCCTCCATCTGGGATAT 

= 
,-, 
'a 
o t..) 
u, o 

CUL4A.1  75 GGGATT 



Table B 
• Target 

Sequence 
Gene 	 Length Amplicon Sequence 
CX3CL1.1 	 : 	66 ii-- 	------ 	 -•.• 	- GACCCTTGCCGTCTACCTGAGGGGCCTCTTATGGGCTGGGTTCTACCCAGGTGCTAGGAACACTCO 64  

CX3CR1.1 	 . 	68  TTCCCAGTTGTGACATGAGGAAGGATCTGAGGCTGGCCCTCAGTGTGACTGAGACGGTTGCATTTAGC 'a 
VI N 

CXCL10.1 	 68  GGAGCAAAATCGATGCAGTGCTTCCAAGGATGGACCACACAGAGGCTGCCTCTCCCATCACTTCCCTA o (...) 
:CXCL12.1 	 67 •i• GAGCTACAGATGCCCATGCCGATTCTTCGAAAGCCATGTTGCCAGAGCCAACGTCAAGCATCTCAAA . 

TGCGCCCTTTCCTCTGTACATATACCCTTAAGAACGCCCCCTCCACACACTGCCCCCCAGTATATGCCG.6 
I CXCL14.1 	 74 ATTG 	 ..., 

ACCAGACCATTGTCTCAGAGCAGGTGCTGGCTCTTTCCTGGCTACTCCATGTTGGCTAGCCTCTGGTAA • 
CXCL9.1 	 . 	70  C 

• TGACCGCTTCTACCCCAATGACTTGTGGGTGGTTGTGTTCCAGTTTCAGCACATCATGGTTGGCCTTATC 
CXC R4.3 	 72  CT 
CXC R6.1 	 67  CAGAGCCTGACGGATGTGTTCCTGGTGAACCTACCCCTGGCTGACCTGGTGTTTGTCTGCACTCTGC 

CCGTGTTCAAGAGGAAGCTCACTGCCTTGTGGAGGAGTTGAGAAAAACCAAGGCTTCACCCTGTGATCC 

iv 

:CYP2C8.2 	 73 CACT 	 .., 
GCTGTAGTGCACGAGATCCAGAGATACAGTGACCTTGTCCCCACCGGTGTGCCCCATGCAGTGACCACT • 

--' CYP2C8v2.1 	 . 	70  G 
• AGAACAAG GACAACATAGATCCTTACATATACACACCCTTTGGAAGTG GACCCAGAAACTG CATTGG CAT 

CYP3A4.2 	 79  GAGGTTTGC 
TGCTCATTCTTGAGGAGCATTAAGGTATTTCGAAACTGCCAAGGGTGCTGGTGCGGATGGACACTAATG 

]CYR61.1 	 76 . CAGCCAC 

DAG1.1 	 67 GTGACTGGGCTCATGCCTCCAAGTCAGAGTTTCCCTGGTGCCCCAGAGACAGGAGCACAAGTGGGAT 
CGCTGACATCATGAATGTTCCTCGACCGGCTGGAGGCGAGTTTGGATATGACAAAGACACATCGTTGCT 

DAPK1.3 	 77  GAAAGAGA 

DCBLD2.1 	 69  TCACCAGGGCAGGAAGTTTATCATGCCTATGCTGAACCACTCCCAATTACGGGGCCTGAGTATGCAACC 1-d 
n 

AAATGTCCTCCTCGACTGCTCCGCGGAGTCCGACCGAGGAGTTCCAGTGATCAAGTGGAAGAAAGATGG 1-i 

DCC.3 	 75 
DCN .1 	 : 	67 

CATTCA 
GAAGG CCACTATCATCCTCCTTCTG CTTG CACAAGTTTCCTGG GCTG GACCGTTTCAACAGAGAG GC 

cp t..) 
= :— 

DCXR.1 	66 
,.--- 	----------------------------------------------i------------------------ 

CCATAGCGTCTACTGCTCCACCAAGGGTGCCCTGGACATGCTGACCAAGGTGATGGCCCTAGAGCT :— 
'a N o 

D DC.1 	 . 	67  CAGAGCCCAGACACCATGAACGCAAGTGAATTCCGAAGGAGAGGGAAGGAGATGGTGGATTACGTGG u, o 
DE FB1.1 	 • 	68  GATG GCCTCAGGTGGTAACTTTCTCACAG GCCTTG GCCACAGATCTGATCATTACAATTGCGTCAG CA 



Table B 
;Target 

:Sequence 

Gene 	 Length Amplicon Sequence 	. . . . „..............................................................,............................................................................................................................................................................................................................................................... .: 
CTTGTGGAGATCACCCAATCAGGTTCTATGCCCGGGACTCGGGCCTGCTCAAGTTTGAGATCCAGGCGGi 

0
t..) 

DET1.1 70 G 

GGGAGAACGGGATCAATAGGATCGGAAACCTGCTGGTGCCCAATGAGAATTACTGCAAGTTTGAGGACT ; 

o ,-, 
,-, 
a 

DHPS.3  78 GGCTGATGC 

CACAATGGCGGCTCTGAAGAGTTGGCTGTCGCGCAGCGTAACTTCATTCTTCAGGTACAGACAGTGTTT 

. 

i 

cio 
N 
o, 
(...) 

DIABLO.1 73 GTGT 

DIAPH1.1 	 1.  62 CAAGCAGTCAAGGAGAACCAGAAGCGGCGGGAGACAGAAGAAAAGATGAGGCGAGCAAAACT  

DIG ER1 :2 __I._ 68 TCCAATTCCAGCATCACTGTGGAGAAAAGCTGTTTGTCTCCCCAGCATACTTTATCGCCTTCACTGCd 

DKFZP56400823.1 66 CAGCTACACTGTCGCAGTCCGCTGCTGAGCCTCCCACACTCATCTCCCCTCAAGCTCCAGCCTCAT 1 

DLC1.1  68 GATTCAGACGAGGATGAGCCTTGTGCCATCAGTGGCAAATGGACTTTCCAAAGGGACAGCAAGAGGTG 

DLL4.1 	 ,  

' 

67 CACGGAGGTATAAGGCAGGAGCCTACCTGGACATCCCTGCTCAGCCCCGCGGCTGGACCTTCCTTCT 

GGACTCCAGATGCCAGGAGCCCTGCTGCCCACATGCAAGGACCAGCATCTCCTGAGAGGACGCCTGGG 

DPEP1.1 72 CTTA 
, 

D.PYS,„1._.................................... 	; 70 

AAAGAATGGCACCATGCAGCCCACCATGTCATGGGTCCACCTTTGCGACCAGACCCCTCAACACCCGAC 

T 

(x) TGCACAGAGGGTGTGGGTTACACCAATGCTTCCAACAATTTGTTTGCTTGCCTCCCATGTACAGCTTGTA 

DR4.2  83 AATCAGATGAAGA 

CTCTGAGACAGTGCTTCGATGACTTTGCAGACTTGGTGCCCTTTGACTCCTGGGAGCCGCTCATGAGGA 

DR5.2  84 AGTTGGGCCTCATGG 

AGACATCAGCTCCTGGTTCAACGAGGCCATTGACTTCATAGACTCCATCAAGAATGCTGGAGGAAGGGT 

p.D.USP1.1 76 GTTTGTC 

CGTCCTAATCAACGTGCCTATGGCGGGACCACGCTCGGAGCCTGCCTCTTCTGCGACTGTTACTTTTTC 

DUSP9.1 	 77 
:---------------------------------------------------- 

TTTGCGGG 
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
ACTCCCTCTACCCTTGAGCAAGGGCAGGGGTCCCTGAGCTGTTCTTCTGCCCCATACTGAAGGAACTGA ; 

E2F1.3 	 ,  75 GGCCTG 

EBAG9.1 	
, 

66 CGCTCCTGTTTTTCTCATCTGTGCAGTGGGTTTTGATTCCCACCATGGCCATCACCCAGTTTCGGT 1-d 
n 

ECRG4.1 66 GCTCCTGCTCCTGTGCTGGGGCCCAGGTGGCATAAGTGGAAATAAACTCAAGCTGATGCTTCAAAA 

ACGAGTCCATTGCCTTCTTTTATAACCGAAGTGGAAAGCATCTTGCCACAGAATGGAACACAGTCAGCAA 

i 1-i 

cp 
t..) 

EDG2.1 

EDN1 endothelin.1  

72 

73 

GC 

TGCCACCTGGACATCATTTGGGTCAACACTCCCGAGCACGTTGTTCCGTATGGACTTGGAAGCCCTAGG 

TCCA 

CGACAAGGAGTGCGTCTACTTCTGCCACTTGGACATCATCTGGGTGAACACTCCTGAACAGACAGCTCC 

i 

i 

= ,-, 
,-, 
'a 
o 
t..) 

EDN2.1  79 TTACGGCCTG 



Table B 
• • Target 

Sequence 
Gene 	 Length Amplicon Sequence 

..f  
EDNRA.2 	 76 

TTTCCTCAAATTTGCCTCAAGATGGAAACCCTTTGCCTCAGGGCATCCTTTTGGCTGGCACTGGTTGGAt 
GTGTAA 	 . 
ACTGTGAACTGCCTGGTGCAGTGTCCACATGACAAAGGGGCAGGTAGCACCCTCTCTCACCCATGCTGT . 

0
t.., 
= ,-, 
a 

EDNRB.1  72 GGT 
u, 
N 

EEF1A1.1  67 CGAGTGGAGACTGGTGTTCTCAAACCCGGTATGGTGGTCACCTTTGCTCCAGTCAACGTTACAACGG o, c..) 
EFNB1.2 	 • 66 GGAGCCCGTATCCTGGAGCTCCCTCAACCCCAAGTTCCTGAGTGGGAAGGGCTTGGTGATCTATCC 

± TGACATTATCATCCCGCTAAGGACTGCGGACAGCGTCTTCTGCCCTCACTACGAGAAGGTCAGCGGGGA 
EFNB2.1 73 CTAC 

CTTTGCCTTGCTCTGTCACAGTGAAGTCAGCCAGAGCAGGGCTGTTAAACTCTGTGAAATTTGTCATAAG 
EG F.3 	 .  84 GGTGTCAGGTATTT 
EGFR.2 	

. 
62 TGTCGATGGACTTCCAGAACCACCTGGGCAGCTGCCAAAAGTGTGATCCAAGCTGTCCCAAT 

EGLN3.1  68 GCTGGTCCTCTACTGCGGGAGCCGGCTGGGCAAATACTACGTCAAGGAGAGGTCTAAGGCAATGGTGG 
GTCCCCGCTGCAGATCTCTGACCCGTTCGGATCCTTTCCTCACTCGCCCACCATGGACAACTACCCTAA 

EGR1.1 	
......-----------------------------i----------------- 

76 
--- 

GCTGGAG 	
.............................., 

CD  ElF2C1.1 	 .  67 CCCTCACGGACTCTCAGCGCGTTCGCTTCACCAAGGAGATCAAGGGCCTGAAGGTGGAAGTCACCCA 
ElF4EBP1.1 	 • 66 GGCGGTGAAGAGTCACAGTTTGAGATGGACATTTAAAGCACCAGCCATCGTGTGGAGCACTACCAA 
ELTD1.1 	 .  66 AGGTCTTGTGCAAGAGGAGCCCTCGCTCTTCTGTTCCTTCTCGGCACCACCTGGATCTTTGGGGTT 

• AGGCACTGAGGGTGGAAAAAATGCAAGCACTTCAGCAACCAGCCGGTCTTATTCCAGTATTATTTTGCCG 
EMCN.1 	 - 

..f  
73 
... 

GTG 	 .... 
GCTAGTACTTTGATGCTCCCTTGATGGGGTCCAGAGAGCCTCCCTGCAGCCACCAGACTTGGCCTCCAG 

EMP1.1 75 CTGTTC 
EN02.1 	 67 

.................-----------------------------i-------------------------- 
TCCTTGGCTTACCTGACCTCTTGCTGTCTCTGCTCGCCCTCCTTTCTGTGCCCTACTCATTGGGGTT 	. --- 

ENPEP.1 	 .  67 CACCTACACGGAGAACGGACAAGTCAAGAGCATAGTGGCCACCGATCATGAACCAACAGATGCCAGG 
ENPP2.1 	

. 
67 CTCCTGCGCACTAATACCTTCAGGCCAACCATGCCAGAGGAAGTTACCAGACCCAATTATCCAGGGA 1-d 

n 
AAGCCTTGGAGGGTTTCATTGCCGTGGTGACCCAAGATGGCGACATGATCTTTCTGTCAGAAAACATCA 1-i 

EPAS1.1 72 GCA cp t..) 
EPB41L3.1  

EPHA2.1  

EPHB1.3  

66 

72 

67 

TCAGTGCCATACGCTCTCACTCTCTCCTTCCCTCTGGCTCTGTGCCTCTGCTACCTGGAGCCCAAG 
CGCCTGTTCACCAAGATTGACACCATTGCGCCCGATGAGATCACCGTCAGCAGCGACTTCGAGGCACGC 
CAC 

CCTTGGGAGGGAAGATCCCTGTGAGATGGACAGCTCCAGAGGCCATCGCCTACCGCAAGTTCACTTC 

= ,-, ,-, 
'a t..) 
'=' u, 



Table B 
Target 

:Sequence 
Gene Length Amplicon Sequence 
EPHB2.1 66 CAACCAGGCAGCTCCATCGGCAGTGTCCATCATGCATCAGGTGAGCCGCACCGTGGACAGCATTAC 

TGAACGGGGTATCCTCCTTAGCCACGGGGCCCGTCCCATTTGAGCCTGTCAATGTCACCACTGACCGAG 

0 
 t..) o ,-, ,-, 

EPHB4.1  77 AGGTACCT 
CAGTGCCAGCAATGACATCTCAGGGGCCAGAGGAACTGTCCAGAGAGCAACTCTGAGATCTAAGGATGT i 

-fe, 
4' 

E PO.1  
, 

84 CACAGGGCCAACTTG 
CGGTTATGTCATGCCAGATACACACCTCAAAGGTACTCCCTCCTCCCGGGAAGGCACCCTTTCTTCAGT 

o c..) 

E rbB3 .1 81 GGGTCTCAGTTC 
.+ ... TGGCTCTTAATCAGTTTCGTTACCTGCCTCTGGAGAATTTACGCATTATTCGTGGGACAAAACTTTATGAG i 

ERBB4.3 86 GATCGATATGCCTTG 

E RCC1.2  67 GTCCAGGTGGATGTGAAAGATCCCCAGCAGGCCCTCAAGGAGCTGGCTAAGATGTGTATCCTGGCCG 

E RCC4.1  67 CTGCTGGAGTACGAGCGACAGCTGGTGCTGGAACTGCTCGACACTGACGGGCTAGTAGTGTGCGCCC 
ATAACAAAGTGTAGCTCTGACATGAATGGCTATTGTTTGCATGGACAGTGCATCTATCTGGTGGACATGA 

EREG.1 

co 	i 

91 GTCAAAACTACTGCAGGTGTG 	 ........................................_..., 
CCAACACTAGGCTCCCCACCAGCCATATGCCTTCTCATCTGGGCACTTACTACTAAAGACCTGGCGGAG 

c) 	E RG.1  , 70 G 

E RK1.3  67 ACGGATCACAGTGGAGGAAGCGCTGGCTCACCCCTACCTGGAGCAGTACTATGACCCGACGGATGAG 
E RK2 .3  

, 
68 AGTTCTTGACCCCTGGTCCTGTCTCCAGCCCGTCTTGGCTTATCCACTTTGACTCCTTTGAGCCGTTT 

ACCCCCAGACCGGATCAGGCAAGCTGGCCCTCATGTCCCCTTCACGGTGTTTGAGGAAGTCTGCCCTAC  
ESPL1.3 i  70 A 
ESRRG .3 T 67 CCAGCACCATTGTTGAAGATCCCCAGACCAAGTGTGAATACATGCTCAACTCGATGCCCAAGAGACT : 

GCTGCATGTCTGGAAGGTAACTGTGCTGAGGGTCTGGGTACGAACTACCGAGGGCATGTGAACATCACa 
F2.1  77 CGGTCAGG 

GTGAAGGATGTGAAGCAGACGTACTTGGCACGGGTCTTCTCCTACCCGGCAGGGAATGTGGAGAGCAC 
F3.1  73 CGGTT 'A ,-i 
FABP1.1 66 GGGTCCAAAGTGATCCAAAACGAATTCACGGTGGGGGAGGAATGTGAGCTGGAGACAATGACAGGG 

FABP7.1 
FAP .1  

72 
66 

GGAGACAAAGTGGTCATCAGGACTCTCAGCACATTCAAGAACACGGAGATTAGTTTCCAGCTGGGAGAA 
GAG 
CTGACCAGAACCACGGCTTATCCGGCCTGTCCACGAACCACTTATACACCCACATGACCCAC TTCC :  

GGATTGCTCAACAACCATGCTGGGCATCTGGACCCTCCTACCTCTGGTTCTTACGTCTGTTGCTAGATTA i 

= ,-, ,-, 
'a 
o t..) 
u, o 

f as .1  91 TCGTCCAAAAGTGTTAATGCC 



Table B 
• Target 

:Sequence 
Gene 	 Length Amplicon Sequence 

..f 
Jas1.2 	 80 

GCACTTTGGGATTCTTTCCATTATGATTCTTTGTTACAGGCACCGAGAATGTTGTATTCAGTGAGGGTCir 
CTTACATGC 
CCCCAGTTTCAACGAGACTTCATTTCATTGCTCCCTAAAGAGTTGGCACTCTATGTGCTTTCATTCCTGGN 

0t.., = ,-, ,-, 
a 

FBXW7.1  73 AC 
TGCCATCCTGTTTCTGTATGGAATTGTCCTCACCCTCCTCTACTGTCGACTGAAGATCCAAGTGCGAAAG 

u, 
N. 
o c..) 

FCER1G.2 73 GCA 

FCGR3A.1 67 GTCTCCAGTGGAAGGGAAAAGCCCATGATCTTCAAGCAGGGAAGCCCCAGTGAGTAGCTGCATTCCT 
GGATGATTACCTTGACCTCTTTGGGGACCCCAGTGTGACCGGCAAAATTGGCACTGACATCCAGGACAA 1 

FDPS.1 	 „  77 CAAATGCA 
FEN1.1  66 GTGGAGAAGGGTACGCCAGGGTCGCTGAGAGACTCTGTTCTCCCTGGAGGGACTGGTTGCCATGAG 
FG F1.1  66 GACACCGACGGGCTTTTATACGGCTCACAGACACCAAATGAGGAATGTTTGTTCCTGGAAAGGCTG 

AGATGCAGGAGAGAGGAAGCCTTGCAAACCTGCAGACTGCTTTTTGCCCAATATAGATTGGGTAAGGCT 
FG F2.2 76 GCAAAAC 

pFGF9„1............................................j..................67 CACAGCTGCCATACTTCGACTTATCAGGATTCTGGCTGGTGGCCTGCGCGAGGGTGCAGTCTTACTT 	j 
— co CACGGGACATTCACCACATCGACTACTATAAAAAGACAACCAACGGCCGACTGCCTGTGAAGTGGATGG 
— FG F R1 .3 	 „  74 CACCC 

GAGGGACTGTTGGCATGCAGTGCCCTCCCAGAGACCAACGTTCAAGCAGTTGGTAGAAGACTTGGATCG 
FGFR2 isoform 1.1  80 AATTCTCACTC 

, 
FH.1  
FHIT.1 

67 
67 

ATGGTTGCAGCCCAAGTCATGGGGAACCATGTTGCTGTCACTGTCGGAGGCAGCAATGGACATTTTG 
CCAGTGGAGCGCTTCCATGACCTGCGTCCTGATGAAGTGGCCGATTTGTTTCAGACGACCCAGAGAG 

FHL1.1 	 .1 66 ATCCAGCCTTTGCCGAATACATCCTATCTGCCACACATCCAGCGTGAGGTCCCTCCAGCTACAAGG 
.. 	 .!. GGTTCCAGCTTTCTGTAGCTGTAAGCATTGGTGGCCACACCACCTCCTTACAAAGCAACTAGAACCTGdai 
FIGF.1 72 GC , 
F ILI P1.1 	 ,.! 66 ACACCGGTCACAACGTCATCTGCTCGAGGAACCCAGTCAGTGTCAGGACAAGACGGGTCATCCCAG 

CTGCCCTGACTGAATGTGTTCTGTCACTCAGCTTTGCTTCCGACACCTCTGTTTCCTCTTCCCCTTTCTC 
FKBP1A.1  76 CTCGTA 1-d 

n 
CTCCTTCACACAGAACCTTTCATTTATTGTACAACATCACACTCACCCTAACCTACTGGCGGACAGCGATG 1-i 

ii.FLJ22655.1 	
.!. 

82 CCAGTTTGCCT 
GG CTCCTGAATCTATCTTTGACAAAATCTACAGCACCAAGAGCGACGTGTGGTCTTACG GAGTATTG CTG 

cp t..) 
= ,-, 

FLT1.1 75 TGGGA 
TGGGTCCAAGATGCAAGGCTTGCTGGAGCGCGTGAACACGGAGATACACTTTGTCACCAAATGTGCCTT 1 

,-, 
'a 
o t..) 

FLT3LG.1  71 TC u, o o 



Table B 
Target 
Sequence 

Gene 	 Length Amplicon Sequence 
0 
N 

FLT4.1 	 69 

FN1.1 	 69  

ACCAAGAAGCTGAGGACCTGTGGCTGAGCCCGCTGACCATGGAAGATCTTGTCTGCTACAGCTTCCAGG 
GGAAGTGACAGACGTGAAGGTCACCATCATGTGGACACCGCCTGAGAGTGCAGTGACCGGCTACCGTG 
T 

,-, o 

a cio u, t..) o (...) 
FOLR1.1 	 67 GAACGCCAAG CACCACAAGGAAAAG CCAG GCCCCGAG GACAAGTTG CATGAGCAGTGTCGACCCTGG 
FOS.1 	 .: 	67 CGAGCCCTTTGATGACTTCCTGTTCCCAGCATCATCCAGGCCCAGTGGCTCTGAGACAGCCCGCTCC 
FRAP1.1 	 '? 	'66 AGCGCTAGAGACTGTGGACCGCCTGACGGAGTCCCTGGATTTCACTGACTATGCCTCCCGGATCAT 

TTGGTACCTGTGGGTTAGCATCAAGTTCTCCCCAGGGTAGAATTCAATCAGAGCTCCAGTTTGCATTTGG ' 
F R P1.3 	 75  ATGTG 

GTAAGTCGGATGAGCCTGTCTGTGCCAGTGACAATGCCACTTATGCCAGCGAGTGTGCCATGAAGGAAG 
FST.1 	 72  CTG 

TGGATCCTCACCTGGTCGGTGCTGTGCTGCGCTTCCACCTTCTTCACTGTCACCACGTACTTGGTAGAC 
FZD2.2 	 78 ATGCAGCGC 

G-Catenin.1 	 68 TCAGCAGCAAGGGCATCATGGAGGAGGATGAGGCCTGCGGGCGCCAGTACACGCTCAAGAAAACCACC 
ACCCTCGACAAGACCACACTTTGGGACTTGGGAGCTGGGGCTGAAGTTGCTCTGTACCCATGAACTCCC 

GADD45B.1 	 70  A 

GAS2.1 	 68  AACATGTCATGGTCCGTGTGGGAGGAGGCTGGGAAACTTTTGCAGGGTATTTGTTGAAACACGACCCC 
CAAAGGAGCTCACTGTGGTGTCTGTGTTCCAACCACTGAATCTGGACCCCATCTGTGAATAAGCCATTCT 

GATA3.3 	 75 .,. GACTC 	 ... 

GATM.1 	 67 GATCTCGGCTTGGACGAACCTTGACAGGATGGGTGCAGCGAACTTTCCAGAGCACCCAGGCAGCTAC 
G BL.1 	 ! 	66  GCTGTCAATAGCACCGGAAACTGCTATGTCTGGAATCTGACGGGGGGCATTGGTGACGAGGTGACC 

GCATGGGAACCATCAACCAGCAGGCCATGGACCAACTTCACTATGTGACAGAGCTGACAGATCGAATCA 
G BP2 .2 	 83  AG GCAAACTCCTCA 1-d 

n 
CTGTTGCAGGAAGGCATTGATCATCTCCTGGCCCAGCATGTTGCTCATCTCTTTATTAGAGACCCACTGA 1-i 

GCLC.3 	 71 C 
TGTAGAATCAAACTCTTCATCATCAACTAGAAGTGCAGTTGACATGGCCTGTTCAGTCCTTGGAGTTGCA 

cp t..) 
= ,-, 

GCLM.2 	 85 
--------------------:-------- 

CAGCTGGATTCTGTG  
------------------------------------------------------------------------------------------------ 'a N o 

G FRA1.1 	69  TCCGGGTTAAGAACAAGCCCCTGGGGCCAGCAGGGTCTGAGAATGAAATTCCCACTCATGTTTTGCCAC u, o o 



Table B 
• Target 

Sequence 
Gene 	 Length 

•,f 
Amplicon Sequence 

- 0 
N 

1GJA1.1 	 : 68 GTTCACTGGGGGTGTATGGGGTAGATGGGTGGAGAGGGAGGGGATAAGAGAGGTGCATGTTGGTATTT ........, o ,-, ,-, 
'a 

GLYAT.1  68 TACCATTGCAAGGTGCCCAGATGCTGCAGATGCTGGAGAAATCCTTGAGGAAGAGCCTCCCAGCATCC 
u, 
N o (...) 

G MNN.1 	 .i. 67 GTTCGCTACGAGGATTGAGCGTCTCCACCCAGTAAGTGGGCAAGAGGCGGCAGGAAGTGGGTACGCA 
GAACGTGCCTGACTTTGACTTCCCTCCCGAATTCTATGAGCATGCCAAGGCTCTGTGGGAGGATGAAGG 

GNAS.1 	..........................................:................. 72 AGT 	............................................................................................................................................................................................................................................, 

G PC3.1 	 .  68 TGATGCGCCTGGAAACAGTCAGCAGGCAACTCCGAAGGACAACGAGATAAGCACCTTTCACAACCTCG 
G PX1.2 	

. 
67 GCTTATGACCGACCCCAAGCTCATCACCTGGTCTCCGGTGTGTCGCAACGATGTTGCCTGGAACTTT 

CACACAGATCTCCTACTCCATCCAGTCCTGAGGAGCCTTAGGATGCAGCATGCCTTCAGGAGACACTGC 
G PX2 .2  75 TGGACC 
G PX3 .1 	 . 69 GCTCTAGGTCCAATTGTTCTGCTCTAACTGATACCTCAACCTTGGGGCCAGCATCTCCCACTGCCTCCA 

TCCCACTGAAGCCCTTTCAGTTGCGGTTGAAGAAGGACTCGCTTGGAGGAAAAAAGGATGTTTACGCCT 
— co GRB14.1 76 GGGCACT 
'-') G RB7.2  67 CCATCTGCATCCATCTTGTTTGGGCTCCCCACCCTTGAGAAGTGCCTCAGATAATACCCTGGTGGCC 

CGAAAAGATGCTGAACAGTGACAAATCCAACTGACCAGAAGGGAGGAGGAAGCTCACTGGTGGCTGTTC 
GR01.2  73 CTGA 

AAGCTATGAGGAAAAGAAGTACACGATGGGGGACGCTCCTGATTATGACAGAAGCCAGTGGCTGAATGA 
GSTM1.1 86 AAAATTCAAGCTGGGCC 

..f  CAATGCCATCTTGCGCTACATCGCTCGCAAGCACAACATGTGTGGTGAGACTGAAGAAGAAAAGATTCG 
GSTM3.2 76 AGTGGAC 

GAGACCCTGCTGTCCCAGAACCAGGGAGGCAAGACCTTCATTGTGGGAGACCAGATCTCCTTCGCTGAC 
GSTp.3  76 TACAACC 
GSTT1.3  66 CACCATCCCCACCCTGTCTTCCACAGCCGCCTGAAAGCCACAATGAGAATGATGCACACTGAGGCC 

GAAAGAGTTTCCCTATCCATGCTATGACCCAGCCACACGCGAAGGTGACCTTAAACTTTTACAGCTGACG Iv 
n 

GZMA.1 79 GAAAAAGCA 1-i 

HADH.1 
	

.:. 66 CCACCAGACAAGACCGATTCGCTGGCCTCCATTTCTTCAACCCAGTGCCTGTCATGAAACTTGTGG 
CCACCCAAGGTCACGACTACTCCAATTGTCACAACTGTTCCAACCGTCACGACTGTTCGAACGAG CACOA 

cp t..) 
= ,-, 

HAVCR1.1 76 CTGTTC 
CAAGTACCACAGCGATGACTACATTAAATTCTTGCGCTCCATCCGTCCAGATAACATGTCGGAGTACAGC 

,-, 
'a 
o t..) 

HDAC1.1  74 AAGC u, 
o, 



Table B 
• • :Target 

:Sequence 
Gene Length Amplicon Sequence 

AGGCTGCTGGAGGTCATCTCCGTGTGTGATTGCCCCAGAGGCCGTTTCTTGGCCGCCATCTGCCAAGA 
0
t..) 

Hepsin.1 84 CTGTGGCCGCAGGAAG 
CGGTGTGAGAAGTGCAGCAAGCCCTGTGCCCGAGTGTGCTATGGTCTGGGCATGGAGCACTTGCGAGA i 

o ,-, ,-, 
a 

HER2.3  70 GG 	 . 

CTCAGGTCTGCCCCTACAATCTCTATGCTGAGCAGCTCTCAGGATCGGCTTTCACTTGTCCACGGAGCA : 

cio 
N o (...) 

HG D.1 76 CCAATAA 
HG F.4 1.  65 CCGAAATCCAGATGATGATGCTCATGGACCCTGGTGCTACACGGGAAATCCACTCATTCCTTGGG 

CAGGACACAAGTGCCAGATTGCGGGCTGGGGCCACTTGGATGAGAACGTGAGCGGCTACTCCAGCTCO  
HGFAC.1 72.  CTGC 	 ...i 

TGAACATAAAGTCTGCAACATGGAAGGTATTGCACTGCACAGGCCACATTCACGTATATGATACCAACAG  
HIF1A.3  82 TAACCAACCTCA 

:  HI Fl AN .1  66 TGTTGGCCAGGTCTCACTGCAGCCTGCCCGAGGCTAACTGGCTAGAGCCTCCAGGCCCTATGATGC 

H1ST1H1D.1 
, 

67 AAAAAGGCGAAGAAGGCAGGCGCAACTGCTGGGAAACGCAAAGCATCCGGACCCCCAGTATCTGAGC 
CTTGTGAGGGACTGAGATGCAGGATTTCTTCACGCCTCCCCTTTGTGACTTCAAGAGCCTCTGGCATCT 

— 	::HLA-B.1 co .......................................................... 
41. 

, 78 CTTTCTGCA 
CGCCCTGAAGACAGAATGTTCCATATCAGAGCTGTGATCTTGAGAGCCCTCTCCTTGGCTTTCCTGCTGX: 

HLA-DPA1.1  c 78 GTCTCCGA 
TCCATGATGGTTCTGCAGGTTTCTGCGGCCCCCCGGACAGTGGCTCTGACGGCGTTACTGATGGTGCT 

HLA-DPB1.1  i 73 GCTCA 
:HLA-DQB1.1 , 67 ...............................................................,.................................................................................................................................................................................................................................................................................... GGTCTGCTCGGTGACAGATTTCTATCCAGGCCAGATCAAAGTCCGGTGGTTTCGGAATGATCAGGAG  

CATCTTTCCTCCTGTGGTCAACATCACATGGCTGAGCAATGGGCAGTCAGTCACAGAAGGTGTTTCTGA 
:HLADQA1.2 76.  GACCAGC 	 ...i 

TGGCCTGTCCATTGGTGATGTTGCGAAGAAACTGGGAGAGATGTGGAATAACACTGCTGCAGATGACAA  
HMGB1.1  c 71 GC 

AGCAGGAGCGACCAACTGATCGCACACATGCTTTGTTTGGATATGGAGTGAACACAATTATGTACCAAAT  
HNRPAB.1  84 TTAACTTGGCAAAC 1-d 

n 
CAGGCAGATGGACACCAACAATGACGGCAAACTGTCCTTGGAAGAATTCATCAGAGGTGCCAAGAGCGA : 1-i 

LHPCAL1.1 70 C 
AGCTGAAGACGGCCAAGATCAAGGTGAAGGAGAACATTGATGCCCTGGAGGAGCTGAAAATCCTGGTG : 

cp t..) 
= ,-, 

:HPD.1 
-----------------------,--------- 

78 
-- 

GACTACGACG 	................................................................................................................................................................................................................. 
,-, 
'a N o 

HSD11132.1  69 CCAACCTGCCTCAAGAGCTGCTGCAGGCCTACGGCAAGGACTACATCGAGCACTTGCATGGGCAGTTCC:i 
u, o 

HSP90AB1.1  ' 66 GCATTGTGACCAGCACCTACGGCTGGACAGCCAATATGGAGCGGATCATGAAAGCCCAGGCACTTC 



Table B 
• :Target 

:Sequence 
Gene Length Amplicon Sequence 

HSPA1 A.1 70 
CTGCTGCGACAGTCCACTACCTTTTTCGAGAGTGACTCCCGTTGTCCCAAGGCTTCCCAGAGCGAACet i 
G 
CCTCCCTCTGGTGGTGCTTCCTCAGGGCCCACCATTGAAGAGGTTGATTAAGCCAACCAAGTGTAGATG 

0t.., = ,-, ,-, 
a 

HSPA8.1  73 TAGC 
CCGACTGGAGGAGCATAAAAGCGCAGCCGAGCCCAGCGCCCCGCACTTTTCTGAGCAGACGTCCAGAG i 

u, 
N o c..) 

HSPB1.1 84 CAGAGTCAGCCAGCAT  
HSPG2.1 .'!. 	66 GAGTACGTGTGCCGAGTGTTGGGCAGCTCCGTGCCTCTAGAGGCCTCTGTCCTGGTCACCATTGAG 
HTATIP.1 'T 	66 TCGAATTGTTTGGGCACTGATGAGGACTCCCAGGACAGCTCTGATGGAATACCGTCAGCACCACGC 

TGGCTGTGGAGTTCAAATGTCGATGCTACCCTGGCTGGCAGGCACCGTGGTGTGAGCGGAAGAGCATG 1 
HYAL1.1  „ 	78 TGGTGATTGG 
HYAL2.1  

„ 
67 CAACCATGCACTCCCAGTCTACGTCTTCACACGACCCACCTACAGCCGCAGGCTCACGGGGCTTAGT 

HYAL3.1  , 	67 TATGTCCGCCTCACACACCGGAGATCTGGGAGGTTCCTGTCCCAGGATGACCTTGTGCAGTCCATTG 

ICAM1.1  68 GCAGACAGTGACCATCTACAGCTTTCCGGCGCCCAACGTGATTCTGACGAAGCCAGAGGTCTCAGAAG ! 
ICAM2.1 62 GGTCATCCTGACACTGCAACCCACTTTGGTGGCTGTGGGCAAGTCCTTCACCATTGAGTGCA 

— 	ICAM3.1 co  :! 	67 GCCTTCAATCTCAGCAACGTGACTGGCAACAGTCGGATCCTCTGCTCAGTGTACTGCAATGGCTCTC 
01  AGAACCGCAAGGTGAGCAAGGTGGAGATTCTCCAGCACGTCATCGACTACATCAGGGACCTTCAGTTGG 

1D1.1  70 A 
AACGACTGCTACTCCAAGCTCAAGGAGCTGGTGCCCAGCATCCCCCAGAACAAGAAGGTGAGCAAGATG 

1 D2.4  76 GAAATCC 
CTTCACCAAATCCCTTCCTGGAGACTAAACCTGGTGCTCAGGAGCGAAGGACTGTGAACTTGTGGCCTG  

ID3.1 
.. 	

80 AAGAGCCAGAG 	 ..... 
CTCTCCGGATTGACCAAGTTCATCCTGGGCTCCATTGGGTCTGCCATTGCGGCTGTCATTGCGAGGTTC  

IF127.1 71 TA _ 
TCCGGAGCTGTGATCTAAGGAGGCTGGAGATGTATTGCGCACCCCTCAAGCCTGCCAAGTCAGCTCGCT! 

IGF1.2  „ 	76 CTGTCCG 
GCATGGTAGCCGAAGATTTCACAGTCAAAATCGGAGATTTTGGTATGACGCGAGATATCTATGAGACAGA 1-d 

n 
IGF1 R.3 „ 	83 CTATTACCGGAAA 

CCGTGCTTCCGGACAACTTCCCCAGATACCCCGTGGGCAAGTTCTTCCAATATGACACCTGGAAGCAGT ! 
1-i 

cp t..) 
AGF2.2 

IGFBP2.1  
IGFBP3.1  

72 

73 
66 

CCA 
GTGGACAGCACCATGAACATGTTGGGCGGGGGAGGCAGTGCTGGCCGGAAGCCCCTCAAGTCGGGTA ! 
TGAAGG 
ACATCCCAACGCATGCTCCTGGAGCTCACAGCCTTCTGTGGTGTCATTTCTGAAACAAGGGCGTGG  

= ,-, ,-, 
'a t..) 
o 



Table B 
• Target 

:Sequence 
Gene 	 Length; .................................................................,............................... Amplicon Sequence .................................................................................................................................................................................................................................................., 

TGGACAAGTACGGGATGAAGCTGCCAGGCATGGAGTACGTTGACGGGGACTTTCAGTGCCACACCTTC 
0 
t..) 

IGFBP5.1 69 G 
TGAACCGCAGAGACCAACAGAGGAATCCAGGCACCTCTACCACGCCCTCCCAGCCCAATTCTGCGGGT 

o ,-, 
a 

IGFBP6.1  77 GTCCAAGAC 
GCGGTGATTCGGAAATTCGCGAATTCCTCTGGTCCTCATCCAGGTGCGCGGGAAGCAGGTGCCCAGGA 

u, 
N. 
o (...) 

IL-7.1 71 GAG 

IL-8.1 
,- 	-----------------------------------------------i----------------- 

70 AAGGAACCATCTCACTGTGTGTAAACATGACTTCCAAGCTGGCCGTGGCTCTCTTGGCAGCCTTCCTGAT 
GGCGCTGTCATCGATTTCTTCCCTGTGAAAACAAGAGCAAGGCCGTGGAGCAGGTGAAGAATGCCTTTA  

II_10.3 	 „  79 ATAAGCTCCA 
11_11.2  66 TGGAAGGTTCCACAAGTCACCCTGTGATCAACAGTACCCGTATGGGACAAAGCTGCAAGGTCAAGA 

GGCTGGGTACCAATGCTGCAGGTCAACAGCTATGCTGGTAGGCTCCTGCCAGTGTGGAACCACTGACTAi 
II_15.1  79 CTGGCTCTCA 

11_16.1  67 AGCTGAGGAAGATGCTGGTTCCCTGCCCACAGACCTTCCAGGAGAATGACCTGAGCACCTTCTTTCC 
CCTGAACCTTCCAAAGATGGCTGAAAAAGATGGATGCTTCCAATCTGGATTCAATGAGGAGACTTGCCTG i 

— 	IL6.3 co i......................................................... 	. 72 GT  

0) 	i GGCCTAATGTTCCAGATCCTTCAAAGAGTCATATTGCCCAGTGGTCACCTCACACTCCTCCAAGGCACAA i 
IL6ST.3  74 TTTT 
ILT-2.2  63 AGCCATCACTCTCAGTGCAGCCAGGTCCTATCGTGGCCCCTGAGGAGACCCTGACTCTGCAGT 

GTGGACTCGTCCAAGATCAAGCGGCACGTGCTAGAGTACAATGAGGAGCGCGATGACTTCGATCTGGAA:i 
IMP3.1  72 GCC 
IND0.1 	 .1 66 CGCCTTGCACGTCTAGTTCTGGGATGCATCACCATGGCATATGTGTGGGGCAAAGGTCATGGAGAT 

1. 	 7.  GTGCCCGAGCCATATAGCAGGCACGTCCGGGICCTCACTGTCCTTCCACTCAACAGTCATCAACCACTA  
INHBA.1 72 CCG 

! AGCCTCCAGGATACCAGCAAATGGATGCGGTGACAAATGGCAGCTTAGCTACAAATGCCTGTCAGTCGG 1 
INHBB.1  72 AGA 
INSR.1  67 CAGTCTCCGAGAGCGGATTGAGTTCCTCAATGAGGCCTCGGTCATGAAGGGCTTCACCTGCCATCAC 1-d

n 
1-i 

IQGAP2.1 66 AGAGACACCAGCAACTGCGCAACAGGAGGTAGACCATGCCACGGACATGGTGAGCCGTGCAATGAT cp t..) 

ISG20.1 
-----------------------------------------i----------------- 

70 
GTGTCAGACTGAAGCCCCATCCAGCCCGTTCCGCAGGGACTAGAGGCTTTCGGCTTTTTGGGACAGCAAi 
C 

-- 
CCATGATCCTCACTCTGCTGGTGGACTATACACTCCAGACCTCGCTTAGCATGGTAAATCACCGGCTACAj 

= ,-, ,-, 
'a 
o t..) 

ITGA3.2  77 AAGCTTC 
u, o 

ITGA4.2  66 CAACGCTTCAGTGATCAATCCCGGGGCGATTTACAGATGCAGGATCGGAAAGAATCCCGGCCAGAC 



Table B 
Target 
Sequence 

Gene Length Amplicon Sequence 
0 

• AG GCCAG CCCTACATTATCAGAGCAAGAGCCG GATAGAG GACAAGG CTCAGATCTTGCTG GACTGTG GA t..) 
'ITGA5.1 75 GAAGAC o ,-, 

ITGA6.2  69 CAGTGACAAACAGCCCTTCCAACCCAAGGAATCCCACAAAAGATGGCGATGACGCCCATGAGGCTAAAC , 
GATATGATTGGTCGCTG CTTTGTGCTCAGCCAGGACCTG GCCATCCGG GATGAGTTGGATG GTG GG GA 

cio 
N o (...) 

.ITGA7.1 79 ATGGAAGTTCT 
.• ACTCGGACTGCACAAGCTATTTTTGATGACAGCTATTTGGGTTATTCTGTGGCTGTCGGAGATTTCAAT6 

ITGAV.1...........................  79 GTGATGG CA 
TCAGAATTG GATTTGG CTCATTTGTG GAAAAGACTGTGATG CCTTACATTAG CACAACACCAGCTAAG CT 

ITGB1.1  74 CAGG 
ACCGGGGAGCCCTACATGACGAAAATACCTGCAACCGTTACTGCCGTGACGAGATTGAGTCAGTGAAAG 

ITGB3.1  78 AG CTTAAG G 
ITGB4.2  

. 
66 CAAGGTGCCCTCAGTGGAGCTCACCAACCTGTACCCGTATTGCGACTATGAGATGAAGGTGTGCGC 

TCGTGAAAGATGACCAGGAGGCTGTGCTATGTTTCTACAAAACCGCCAAGGACTGCGTCATGATGTTCA 
ITGB5.1 	.........................................,....................... 71 CC 	................................................................................................................................................................................................................................................: 

co 
" 	JAG1.1  69 TGGCTTACACTGGCAATGGTAGTTTCTGTGGTTGGCTGGGAAATCGAGTGCCGCATCTCACAGCTATGC 

• GTCAAAATGGGGAGGGACTAGGGCAGTTTGGATAGCTCAACAAGATACAATCTCACTCTGTGGTGGTCC 
K-ras.10  71 TG 
KCNJ15.1  • 67 GGACGTTCTACCTGCCTTGAAGAAGACACCTGACCTGCGGAGTGAGTGACCAGTGTTTCCAGAGCCT 

KDR.6 .i. 
68 GAGGACGAAGGCCTCTACACCTGCCAGGCATGCAGTGTTCTTGGCTGTGCAAAAGTGGAGGCATTTTT 

CGGACTTTGGGTGCGACTTGACGAGCGGTGGTTCGACAAGTGGCCTTGCGGGCCGGATCGTCCCAGTG 
Ki-67.2 80 GAAGAGTTGTAA 
KIAA1303 rapto r .1 	• 66 ACTACAGCG GGAG CAG GAGCTG GAGGTAGCTG CAATCAACCCAAATCACCCTCTTG CTCAGATG CC 
KIF1A.1  66 CTCCTACTGGTCGCACACCTCACCTGAGGACATCAACTACGCGTCGCAGAAGCAGGTGTACCGGGA 

GTCCCCGGGATGGATGTTTTGCCAAGTCATTGTTGGATAAGCGAGATGGTAGTACAATTGTCAGACAGC 1-d 
n 

KitIng.4 . 79 TTGACTGATC 
GAGGTCCTGTCTAAACCCTGTGTCCCTGAGGGATCTGTCTCACTGGCATCTTGTTGAGGGCCTTGCACA 

1-i 

cp t..) 
.KL.1 72 TAG = 
KLK3 .1 	 • 	66 

::- ---- 	-------------------------------------------------:------------------------ 
CCAAGCTTACCACCTGCACCCGGAGAGCTGTGTCACCATGTGGGTCCCGGTTGTCTTCCTCACCCT 

---------.: 
,-, 
'a N o 

KLRK1.2  70 TGAGAGCCAGGCTTCTTGTATGTCTCAAAATGCCAGCCTTCTGAAAGTATACAGCAAAGAGGACCAGGAT u, o o 



Table B 
Target 
Sequence 

Gene Length Amplicon Sequence 
0 

• TGAGCGGCAGAATCAGGAGTACCAGCGGCTCATGGACATCAAGTCGCGGCTGGAGCAGGAGATTGCCA t..) 
KRT19.3 77 CCTACCGCA o ,-, 

KRT5.3  69 TCAGTGGAGAAGGAGTTGGACCAGTCAACATCTCTGTTGTCACAAGCAGTGTTTCCTCTGGATATGGCA 
TTCAGAGATGAACCGGGCCATCCAGAGGCTGCAGGCTGAGATCGACAACATCAAGAACCAGCGTGCCAA 

u, 
N o (...) 

KRT7.1 71 GT 
,L1CAM.1 : 66 CTTGCTGGCCAATGCCTACATCTACGTTGTCCAGCTGCCAGCCAAGATCCTGACTGCGGACAATCA 
...... 	... ' .... CAGATGAGGCACATGGAGACCCAGGCCAAGGACCTGAGGAATCAGTTGCTCAACTACCGTTCTGCCATT 
:LAMA3.1 73 TCAA 

LAMA4.1  67 GATGCACTGCGGTTAGCAGCGCTCTCCATCGAGGAAGGCAAATCCGGGGTGCTGAGCGTATCCTCTG 
LAMB1.1  66 CAAGGAGACTGGGAGGTGTCTCAAGTGCCTGTACCACACGGAAGGGGAACACTGTCAGTTCTGCCG 

LAMB3.1 . 67 ACTGACCAAGCCTGAGACCTACTGCACCCAGTATGGCGAGTGGCAGATGAAATGCTGCAAGTGTGAC 
ACTCAAGCGGAAATTGAAGCAGATAGGTCTTATCAGCACAGTCTCCGCCTCCTGGATTCAGTGTCTCGG 

— 	LAMC2.2 co 80 CTTCAGGGAGT 
(x) 	LAPTM5.1  66 TGCTGGACTTCTGCCTGAGCATCCTGACCCTCTGCAGCTCCTACATGGAAGTGCCCACCTATCTCA 

LDB1.2  67 AACACCCAGTTTGACGCAGCCAACGGCATTGACGACGAGGACAGCTTTAACAACTCCCCTGCACTGG 
LDB2.1  • 66 ATCACGGTGGACTGCGACCAGTGTACCATGGTCACCCAGCACGGGAAGCCCATGTTTACCAAGGTA 

AGGCTACACATCCTGGGCTATTGGACTCTCTGTAGCAGATTTGGCAGAGAGTATAATGAAGAATCTTAGG 
LDHA.2 

.i. 
74 CGGG 

GGGTGGAGTCTTCTGACAGCTGGTGCGCCTGCCCGGGAACATCCTCCTGGACTCAATCATGGCTTGTd.  
LGALS1.1 

--------------------------------------:----------------- 
72 GTCT 	......................................................................................................................................................................................................................................... 

LGALS3.1  
LGALS9.1  • 

69 
67 

AGCGGAAAATGGCAGACAATTTTTCGCTCCATGATGCGTTATCTGGGTCTGGAAACCCAAACCCTCAAG 
AGTACTTCCACCGCGTGCCCTTCCACCGTGTGGACACCATCTCCGTCAATGGCTCTGTGCAGCTGTC 1-d 

n 
LIMK1.1 . 67 GCTTCAGGTGTTGTGACTGCAGTGCCTCCCTGTCGCACCAGTACTATGAGAAGGATGGGCAGCTCTT 1-i 

LMNB1.1 
.i. 66 TGCAAACGCTGGTGTCACAGCCAGCCCCCCAACTGACCTCATCTGGAAGAACCAGAACTCGTGGGG cp t..) 

LMO2.1 
--------------------------------------------:---------------- 

LOX.1  
74 
66 

GGCTGCCAGCAGAACATCGGGGACCGCTACTICCTGAAGGCCATCGACCAGTACTGGCACGAGGACTd 
CCTGAG 

--------: 
CCAATGGGAGAACAACGGGCAGGTGTTCAGCTTGCTGAGCCTGGGCTCACAGTACCAGCCTCAGCG 	• 

= ,-, ,-, 
'a 
o t..) 

LRP2.1  66 GGCTGTAGACTGGGTTTCCAGAAAGCTCTACTGGTTGGATGCCCGCCTGGATGGCCTCTTTGTCTC u, o o 



Table B 
• Target 

:Sequence 
Gene Length Amplicon Sequence 

LRRC2.1 71 
CCAGTGTCCCAATCTGTGTCCTGCGGATGTCGAATTTGCAGTGGTTGGATATCAGCAGCAATAACCTGA 
CC 

0
t..) o   

LTF.1  68 AACGGAAGCCTGTGACTGAGGCTAGAAGCTGCCATCTTGCCATGGCCCCGAATCATGCCGTGGTGTCT 
TTGCTGCAAGATAACATCGCTGATGCTGTAGCTTGTGCAAAGAGGGTTGTCCGTGATCCACAAGGCATTA; 

u,
i 	u, 

N o (...) 
LYZ.1 	 80 :...............................................................;......................................................................................................................................................................................................................................................................................... GAGCATGGGT  
' 	 1 GCTGCCTTTGGTAAGAACATGTCGTCCATCTTGCCATTCACGCCGCCAGTTGTGAAGAGACTGCTGGGA  
MADH2.1 70 T 

! GGACATTACTGGCCTGTTCACAATGAGCTTGCATTCCAGCCTCCCATTTCCAATCATCCTGCTCCTGAGT 1: 
MADH4.1  76 ATTGGT 
MAL.1  66 GTTGGGAGCTTGCTGTGTCTAACCTCCAACTGCTGTGCTGTCTGCTAGGGTCACCTCCTGTTTGTG 
MAL2.1  67 CCTTCGTCTGCCTGGAGATTCTGTTCGGGGGTCTTGTCTGGATTTTGGTTGCCTCCTCCAATGTTCC 

GCCTTTCTTACCCAGAAGCAGAAGGTGGGAGAACTGAAGGATGACGACTTTGAGAAGATCAGTGAGCTG  
MAP2K1.1 76 GGGGCTG 
MAP2K3.1 67 GCCCTCCAATGTCCTTATCAACAAGGAGGGCCATGTGAAGATGTGTGACTTTGGCATCAGTGGCTAC 

- co GCCGGTCAGGCACACAAGGGGCCCTTGGAGCGTGGACTGGTTGGTTTTGCCATTTTGTTGTGTGTATGC1 
CD 	MAP4.1  72 TGC 

MARCKS.1  67 CCCCTCTTGGATCTGTTGAGTTTCTTTGTTGAAGAAGCCAGCATGGGTGCCCAGTTCTCCAAGACCG 
CAGATGGCCACTTTGAGAACATTTTAGCTGACAACAGTGTGAACGACCAGACCAAAATCCTTGTGGTTAA  

Maspin.2  77 TGCTGCC 

.MCAM.:1....  66 ;.......................... CGAGTTCCAGTGGCTGAGAGAAGAGACAGGCCAGGTGCTGGAAAGGGGGCCTGTGCTTCAGTTGCA 
.1 GACTTTTGCCCGCTACCTTTCATTCCGGCGTGACAACAATGAGCTGTTGCTCTTCATACTGAAGCAGTTA  

MCM2.2 75 GTGGC 
! GGAGAACAATCCCCTTGAGACAGAATATGGCCTTTCTGTCTACAAGGATCACCAGACCATCACCATCCAGI 

MCM3.3  75 GAGAT 
TGATGGTCCTATGTGTCACATTCATCACAGGTTTCATACCAACACAGGCTTCAGCACTTCCTTTGGTGTG : 1-d 

n 
MCM6.3 

MCP1.1 
MDH2.1 

---------------------------------------------------------------------- 

82 

-,i-- 	71 
63 

TTTCCTGTCCCA 
CGCTCAGCCAGATGCAATCAATGCCCCAGTCACCTGCTGTTATAACTTCACCAATAGGAAGATCTCAGTG i 
C 	 : _ 	 - 
CCAACACCTTTGTTGCAGAGCTGAAGGGTTTGGATCCAGCTCGAGTCAACGTCCCTGTCATTG 	i 

--------------------------- 

1-i 

cp t..) 
= 
:- 
'a N o 

M DK.1  
MDM2.1  

66 
, 

68 
GGAGCCGACTGCAAGTACAAGTTTGAGAACTGGGGTGCGTGTGATGGGGGCACAGGCACCAAAGTC 	i 
CTACAGGGACGCCATCGAATCCGGATCTTGATGCTGGTGTAAGTGAACATTCAGGTGATTGGTTGGAT 

u, o o 



Table B 
• Target 

:Sequence 
Gene i Length Amplicon Sequence 

MGMT.1 69 
GTGAAATGAAACGCACCACACTGGACAG CCCTTTGG GGAAGCTG GAGCTGTCTG GTTGTGAGCAGG Gt 
C 	 • 
ACGGATCTACCACACCATTGCATATTTGACACCCCTTCCCCAGCCAAATAGAGCTTTGAGTTTTTTTGTTG 

0
t.., = ,-, ,-, 
a 

1-riGST1.2  79 GATATGGA 	 . 
cio 
N o c..) 

MICA.1 68 .L ATGGTGAATGTCACCCGCAGCGAGGCCTCAGAGGGCAACATTACCGTGACATGCAGGGCTTCTGGCTT 
MI F.2 : 	66 CCGGACAGGGTCTACATCAACTATTACGACATGAACGCGGCCAATGTGGGCTGGAACAACTCCACC 

- .. 	.... GGGAGATCATCGGGACAACTCTCCTTTTGATGGACCTGGAGGAAATCTTGCTCATGCTTTTCAACCAGd 
MMP1.1 . 	72 CCC 
MMP10.1  : 	66 TGGAGGTGACAGGGAAGCTAGACACTGACACTCTGGAGGTGATGCGCAAGCCCAGGTGTGGAGTTC 
MMP14.1  66 GCTGTGGAGCTCTCAGGAAGGGCCCTGAGGAAGGCACACTTGCTCCTGTTGGTCCCTGTCCTTGCT 

• CCATGATGGAGAGGCAGACATCATGATCAACTTTGGCCGCTGGGAGCATGGCGATGGATACCCCTTTGA  
MMP2.2  86 CGGTAAGGACGGACTCC 

GGATGGTAGCAGTCTAGGGATTAACTTCCTGTATGCTGCAACTCATGAACTTGGCCATTCTTTGGGTATG  
: MMP7.1 	....................- ------------------ 

79 - 	--- 
GGACATTCC 

1 
 

41 
c) MMP9.1  „ 	67 GAGAACCAATCTCACCGACAGGCAGCTGGCAGAGGAATACCTGTACCGCTATGGTTACACTCGGGTG 

TCATGGTGCCCGTCAATGCTGTGATGGCGATGAAGACCAAGACGTATCAGGTGG CCCACATGAAGAG CA 
MRP1.1  „ 	79 AAGACAATCG 
M R P2 .3  65 AG GGGATGACTTG GACACATCTGCCATTCGACATGACTGCAATTTTGACAAAG CCATG CAGTTTT 

TCATCCTGGCGATCTACTTCCTCTGGCAGAACCTAGGTCCCTCTGTCCTGGCTGGAGTCGCTTTCATGG  
M R P3.1 91 TCTTGCTGATTCCACTCAACGG 
M R P4.2 1. 	66 AG CGCCTGGAATCTACAACTCG GAGTCCAGTGTTTTCCCACTTGTCATCTTCTCTCCAGG GG CTCT 

GATGCAGAATTGAGGCAGACTTTACAAGAAGATTTACTTCGTCGATTCCCAGATCTTAACCGACTTGCCA 
MSH2.3  

• 
73 AGA 

TGATTACCATCATGG CTCAGATTGG CTCCTATG TTCCTGCAGAAGAAG CGACAATTGG GATTGTGGATG Gii 
MSH3.2  82 CATTTTCACAAG 1-d 

n 
MSH6.3 „ 	68 TCTATTGGGGGATTGGTAGGAACCGTTACCAGCTGGAAATTCCTGAGAATTTCACCACTCGCAATTTG 1-i 

MT1B.1 
'.. .. 	

66 GTGGGCTGTGCCAAGTGTGCCCAGGGCTGTGTCTGCAAAGGCTCATCAGAGAAGTGCCGCTGCTGT 	i  
GTGCACCCACTGCCTCTTCCCTTCTCGCTTGGGAACTCTAGTCTCGCCTCGGGTTGCAATGGACCCoAA i 

cp t..) 
= ,-, 

MT1G.1 74 CTGCT 
CGTGTTCCACTGCCTCTTCTCTTCTCGCTTGGGAACTCCAGTCTCACCTCGGCTTGCAATGGACCCCAAGi 

,-, 
'a 
o t..) 

MT1H.1  74 TGCT u, o o 



Table B 
• Target 

Sequence 
Gene 	 Length Amplicon Sequence 

..f  CTCCTGCAAATGCAAAGAGTGCAAATGCACCTCCTGCAAGAAGAGCTGCTGCTCCTGCTGCCCTGTGGG 
0
t..) 

MT1X.1 80 CTGTGCCAAGT 
GGCCAGGATCTGTGGTGGTACAATTGACTCTGGCCTTCCGAGAAGGTACCATCAATGTCCACGACGTGG . 

o ,-, ,-, 
a 

MUC1.2  71 AG 
ACGAGAACGAGGGCATCTATGTGCAGGATGTCAAGACCGGAAAGGTGCGCGCTGTGATTGGAAGCACC 

u, 
N 
(...) o 

MVP.1 75 TACATGC 
± GAAGGAATGGGAATCAGTCATGAGCTAATCACCCTGGAGATCAGCTCCCGAGATGTCCCGGATCTGACf 

MX1.1 
------------------------------------------------i----------------- 

78 CTAATAGAC 	
- 

GCCGAGATCGCCAAGATGTTGCCAGGGAGGACAGACAATGCTGTGAAGAATCACTGGAACTCTACCATC ' 
MYBL2.1 	 .  74 AAAAG 

CGGTACTTCTCAGGGCTAATATATACGTACTCTGGCCTCTTCTGCGTGGTGGTCAACCCCTATAAACACC 
MYH11.1 	 .  85 TGCCCATCTACTCGG 

MYR IP.2 	 . 69 CCTTCACCTTCCTCGTCAACACCAAGCGCCAGTGTGGAGATTGCAAATTCAATGTCTGCAAGAGCTGCT 
GCATCTACTTGCCAGAACCAAATTAACTTACTTCCAAGTTCTGGCTGCTTGCAGGTGGAACTCCAGCTGC 

- 41. NBN.1 	 . 76 AAGGGA 
- NCF1.1  66 GACACCTTCATCCGTCACATCGCCCTGCTGGGCTTTGAGAAGCGCTTCGTACCCAGCCAGCACTAT 

CTGAACCCCTCTCCTGGTCACCGAGAATCAGTCCCCGTGGAGTTCCCCCTCCACCTCGCCATCGTTTCC 
NFAT5.1 	 .  70 T 

CAGTCAAGGTCAGAGGCTGAGCCCGGGTTCCTACCCCACAGTCATTCAGCAGCAGAATGCCACGAGCC 
NFATC2.1 . 72 AAAG 

..f  ... CAGACCAAGGAGATGGACCTCAGCGTGGTGCGGCTCATGTTTACAGCTTTTCTTCCGGATAGCACTGGC 
NFKBp50.3 	 :. 73 AGCT 

NFKBp65.3  68 CTGCCGGGATGGCTTCTATGAGGCTGAGCTCTGCCCGGACCGCTGCATCCACAGTTTCCAGAACCTGG 
CCCTGCCATACCAGCTCACCCTGCCCTGTGACTGCTTGTAAAGCTAAGGTAGAGCTACAGTGTGAATGT 

NFX1.1  74 GGACG 1-d 
n 

NM E2.1 	 . 

NNMT.1 	 . 

66 

67 

ATGCTTGGGGAGACCAATCCAGCAGATTCAAAGCCAGGCACCATTCGTGGGGACTTCTGCATTCAG 

CCTAGGGCAGGGATGGAGAGAGAGTCTGGGCATGAGGAGAGGGTCTCGGGATGTTTGGCTGGACTAG 

1-i 

cp t..) 
= ,-, 

NOL3.1  

NOS2A.3  

72 

67 

CAGCCTTGGGAAGTGAGACTAGAAGAGGGGAGCAGAAAGGGACCTTGAGTAGACAAAGGCCACACACA 
TCAT 

GGGTCCATTATGACTCCCAAAAGTTTGACCAGAGGACCCAGGGACAAGCCTACCCCTCCAGATGAGC 

,-, 
'a t..) o u, o 



Table B 
• Target 

:Sequence 
Gene 	 Length 

:i............................................................4...............................................................................................................................................-.......................................................................................................................................i 
Amplicon Sequence 

0 
N 

NC3153.1 

NOTCH1.1  

68 

76 

ATCTCCGCCTCGCTCATGGGCACGGTGATGGCGAAGCGAGTGAAGGCGACAATCCTGTATGGCTCCGA i 
CGGGTCCACCAGTTTGAATGGTCAATGCGAGTGGCTGTCCCGGCTGCAGAGCGGCATGGTGCCGAACC i 
AATACAAC 	 . 

o ,-, ,-, 
'a cio u, 
t..) 

CACTTCCCTGCTGGGATTATATCAACAACCAGTGTGATGAGCTGTGCAACACGGTCGAGTGCCTGTTTG o (...) 
NOTCH2.1 75 ACAACT 

NOTCH3.1 
i 

67 TGTGGACGAGTGTGCTGGCCCCGCACCCTGTGGCCCTCATGGTATCTGCACCAACCTGGCAGGGAGT 
GGCTGTGGCTGAGGCTGTAGCATCTCTGCTGGAGGTGAGACACTCTGGGAACTGATTTGACCTCGAATG 

NPD009 (ABAT official).3  i 73 CTCC 
AATGTTGTCCAGGTTCTATTGCCAAGAATGTGTTGTCCAAAATGCCTGTTTAGTTTTTAAAGATGGAACTC  

NPM1.2  84 CACCCTTTGCTTG 
NPPB.1  

; 
66 GACACCTGCTTCTGATTCCACAAGGGGCTTTTTCCTCAACCCTGTGGCCGCCTTTGAAGTGACTCA 

N 

NPR1.1 

... 	.................................... lN
•••
PY

•••
1R,1.....

••••••••••••••••••••••••••••• 

66 

70GGATCTTCCCCACTCTGCTCCCTTCCATTCCCACCCTTCCTTCTTTAATAAGCAGGAGCGAAAAAGACAA ..  .. 

ACATCTGCAGCTCCCCTGATGCCTTCAGAACCCTCATGCTCCTGGCCCTGGAAGCTGGCTTGTGTG 

. 	 ... 
CGAGACTCTCCTCATAGTGAAAGGTATGTGTCAGCCATGACCACCCCGGCTCGTATGTCACCTGTAGATTi 

NRG1.3  83 TCCACACGCCAAG 
ACTGGTTTCCACTCCTGCTTCAGAAGAAGAAATTCCACGGGTACTTCAAGTTCCAGGGTCAGGACACCAT  

NUDT1.1  77 CCTGGAC 
ACCAAGGTGGCTGACTGCATCTGCCTGATGGCCCTAGACAAGCCCCAGGCTGTGCCCGTGGATGTCCA 

.OGG-1.:.1.....  71 ;.......................... TAT 
.i CAACCGAAGTTTTCACTCCAGTTGTCCCCACAGTAGACACATATGATGGCCGAGGTGATAGTGTGGTTTA i 

OPN, osteopontin.3 
ip21.3  

80 
65 

TGGACTGAGG 
TGGAGACTCTCAGGGTCGAAAACGGCGGCAGACCAGCATGACAGATTTCTACCACTCCAAACGCC 

p27.3  66 CGGTGGACCACGAAGAGTTAACCCGGGACTTGGAGAAGCACTGCAGAGACATGGAAGAGGCGAGCC n 
1-d 

P53.2 68 CTTTGAACCCTTGCTTGCAATAGGTGTGCGTCAGAAGCACCCAGGACTTCCATTTGCTTTGTCCCGGG 
TGGCTGATTCCATTAACAGTGAAATTGGAATCCTTTGCAGTGCCCTCCAGAAAATAAAGTAAAGCCATGG 

1-i 

cp t..) 
PAH.1 

PAI1.3  

Pak1.2  

80.  

81 

70 

ACAGAATGTG 	_._.i 

CCGCAACGTGGTTTTCTCACCCTATGGGGTGGCCTCGGTGTTGGCCATGCTCCAGCTGACAACAGGAG i 
GAGAAACCCAGCA 
GAGCTGTGGGTTGTTATGGAATACTTGGCTGGAGGCTCCTTGACAGATGTGGTGACAGAAACTTGCATG 
G 

o ,-, ,-, 
'a t..) o 
o u, 



Table B 
• Target 

:Sequence 

Gene 	 ;Lepgth...,  Amplicon Sequence 	. . . 
ii.PARD6A71 	 :T._.  66 

0 
 GATCCTCGAGGTCAATGGCATTGAAGTAGCCGGGAAGACCTTGGACCAAGTGACGGACATGATGGT 	i 

GCAAAGCCTTTCCAGAAAAATAAAAATGGTTGAAAAGGCAATTCTGCTACCAATGACTGTTTAAGCCCAG  
t..) 
o 
,-, 

PBOV1.1  72 CC 'a 
cio 
N 

PCCA.1  68 GGTGAAATCTGTGCACTGTCAAGCTGGAGACACAGTTGGAGAAGGGGATCTGCTCGTGGAGCTGGAAT i 
o 
(...) 

, 
PCK1.1 

!.. 	 T 
66 CTTAGCATGGCCCAGCACCCAGCAGCCAAACTGCCCAAGATCTTCCATGTCAACTGGTTCCGGAAG 

GAAGGTGTTGGAGGCACTCAAGGACCTCATCAACGAGGCCTGCTGGGATATTAGCTCCAGCGGTGTAAA i 

PCNA.2 	 71 
„-------------------------,------------------------ 

CC 
-------------------------------------------------------------------------------------------------------------- 

PCSK6.1 	 ,  67 ACCTTGAGTAGCAGAGGCCCTCACACCTTCCTCAGAATGGACCCCCAGGTGAAATGGCTCCAGCAAC 
GACAACGCCACCTTCACCTGCAGCTTCTCCAACACATCGGAGAGCTTCGTGCTAAACTGGTACCGCATG  

PDCD1.1  73 AGCC 
GCTTCGTCTTGCTGTGAGAGAGCGAGATCATGACTTAGAGAGACTGCGCGATGTCCTCTCCTCCAATGA  

PDE4DIP.1 73 AGCT 

PDGFA.3 	
, 

67 TTGTTGGTGTGCCCTGGTGCCGTGGTGGCGGTCACTCCCTCTGCTGCCAGTGTTTGGACAGAACCCA 

4; LP DG FB.3 62 ACTGAAGGAGACCCTTGGAGCCTAGGGGCATCGGCAGGAGAGTGTGTGGGCAGGGTTATTTA 	1 
co AGTTACTAAAAAATACCACGAGGTCCTTCAGTTGAGACCAAAGACCGGTGTCAGGGGATTGCACAAATCA i 

PDGFC.3  79 CTCACCGAC 
TATCGAGGCAGGTCATACCATGACCGGAAGTCAAAAGTTGACCTGGATAGGCTCAATGATGATGCCAAG 

PDG F D.2 	 i  74 CGTTA 

GGGAGTTTCCAAGAGATGGACTAGTGCTTGGTCGGGTCTTGGGGTCTGGAGCGTTTGGGAAGGTGGTT  
PDGFRa.2 72 GAAG 

PDGFRb.3 	 T 66 CCAGCTCTCCTTCCAGCTACAGATCAATGTCCCTGTCCGAGTGCTGGAGCTAAGTGAGAGCCACCC 
! AATGACCTCCACCTTCAACCCCCGAGAATGTAAACTGTCCAAGCAAGAAGGGCAAAACTATGGCTTCTTC 

PDZK1.1  75 CTGCG 

PDZK3.1  68 GAGCTGAGAGCCTTGAGCATGCCTGACCTTGACAAGCTCTGCAGCGAGGATTACTCAGCAGGGCCGAG 1-d 
n 

GCAGTGCCTGTGTGTGAAGACCACCTCCCAGGTCCGTCCCAGGCACATCACCAGCCTGGAGGTGATCA i 1-i 

PF4.1 	 73 
i„..............................................................,......................................................................................................................................................................................................................................................................................... 

AGGCC cp 
t..) 
o ,-, 

PFKP.1 
..-----------------------,------------------------- 

68 AGCTGATGCCGCATACATTTTCGAAGAGCCCTTCGACATCAGGGATCTGCAGTCCAACGTGGAGCACC i 
-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------: 
TCTATACGTCGATGGTGACTGCACAATGGACATCCGGACAAAGAGTCAAGGTGGGGAGCCAACATACAA 

,-, 
'a 
o 
t..) 

PFN2.1  82 TGTGGCTGTCGGC 
u, 
o 
o 



Table B 
:Target 
:Sequence 

Gene Length Amplicon Sequence 
' ..' GTGGTTTTCCCTCGGAGCCCCCTGGCTCGGGACGTCTGAGAAGATGCCGGTCATGAGGCTGTTCCCIT 

0
t..) 

PG F.1 71 GCT 
TGCTACCTG GACAG CCCGTTG GTG CGCTTCCTCCTGAAACGAGCTGTGTCTGACTTGAGAGTGACTCAC 

o ,-, 
a 

PI3K.2  98 TACTTCTTCTGGTTACTGAAGGACGGCCT 
ATACCAATCACCGCACAAACCCAGGCTATTTGTTAAGTCCAGTCACAGCACAAAGAAACATATGCGGAGA i 

u, 
N o c..) 

P I3KC2A. 1  83 AAATGCTAGTGTG 

........................................................ .!PIK3CA.1 	 67 ... . GTGATTGAAGAGCATGCCAATTGGTCTGTATCCCGAGAAGCAGGATTTAGCTATTCCCACGCAGGAC : 

PLA2G4C.1 68 CCCTTTCCCCAAGTAGAAGAGGCTGAGCTGGATTTGTGGTCCAAGGCCCCCGCCAGCTGCTACATCCT 

PLAT.1  67 GATTTGCTGGGAAGTGCTGTGAAATAGATACCAGGGCCACGTGCTACGAGGACCAGGGCATCAGCTA 
CCCATGGATGCTCCTCTGAAGAGACTTTCCTCATTGACTGCCGAGGCCCCATGAATCAATGTCTGGTAG 

PLAU R.3  76 CCACCGG 
GGCAAAATTTCCAAGACCATGTCTGGACTGGAATGCCAGGCCTGGGACTCTCAGAGCCCACACGCTCAT  

PLG.1  77 GGATACAT 	 . 	.. 
41. TGATGCTTCTCTGAAGTTCTGCTACAACCTCTAGATCTGCAGCTTGCCACATCAGCTTAAAATCTGTCATC 
41. 	PLN.1  , 	84 CCATGCAGACAGG 

GAG GGAGGTGGTTGCAAATTTCTAAG GTACAATTGCTCTATTGAGTCACCACGAAAAG GCTG GAG CTTCAi 
PLOD2.1  84 TGCATCCTGGGAGA 
PLP1.1  66 AGAACAGACTGGCCTGAGGAGCAGCAGTTGCTGGTGGCTAATGGTGTAACCTGAGATGGCCCTCTG 
PMP22..1 2 	66 CCATCTACACGGTGAGGCACCCGGAGTGGCATCTCAACTCGGATTACTCCTACGGTTTCGCCTACA 

' 	... ACAAGCACCATCCCAGTGATGTTCTGGCAGGATTTGCTCAAGGAGCCCTGGTGGCCTGCTGCATAGTTT 
PPAP2B.1 77 TCTTCGTG 

TGACTTTATGGAGCCCAAGTTTGAGTTTGCTGTGAAGTTCAATGCACTGGAATTAGATGACAGCGACTTG  
PPARG.3  72 GC 

TTCCTTCCCTCTCAATCCACTAGCTTTCATGTTGGGCAAGGAAAAGTTGAGGAAGGATGGCTGATGGTGA  
PPP1R3C.1  82 TGGAAAGCTGTG 1-d 

n 
GCAATCATGGAACTTGACGATACTCTAAAATACTCTTTCTTGCAGTTTGACCCAGCACCTCGTAGAGGCG i 1-i 

P PP2CA.1 
PRCC.1 

P RKCA.1  

78 
 67 

70 

AGCCACAT 
GAGGAAGAGGAGGCGGTGGCTCCTACATCTGGGCCCGCTTTAGGGGGCTTGTTCGCTTCTCTCCCTG 	i  
CAAGCAATGCGTCATCAATGTCCCCAGCCTCTGCGGAATGGATCACACTGAGAAGAGGGGGCGGATTTA i 
C 

cp t..) 
= ,-, ,-, 
'a 
o t..) 

PRKCB1.1  „ 	67 GACCCAGCTCCACTCCTGCTTCCAGACCATGGACCGCCTGTACTTTGTGATGGAGTACGTGAATGGG u, o 
P RKC D .2  

, 
68 CTGACACTTGCCGCAGAGAATCCCTTTCTCACCCACCTCATCTGCACCTTCCAGACCAAGGACCACCT 



Table B 
• Target 

Sequence 
Gene Length Amplicon Sequence 

0 
N 

PRKCH.1 68 CTCCACCTATGAGCGTCTGTCTCTGTGGGCTTGGGATGTTAACAGGAGCCAAAAGGAGGGAAAGTGTG 
ATTGGAAAAACCTCGTCACCAGAGAAAGCCCAACATATTTTATAGTGGCCCAGCTTCTCCTGCAAGACCA 

o ,-, 
a 

PRO2000.3  79 AGATACCGA 
CTATGACAG GCATGCCACCCCGACCACCCGAG G CTGTGTCTCCAACACCG GAGG CGTCTTCCTCATG GT 

u, 
N o (...) 

PROM1.1 74 TGGAG 
P ROM2 .1 ''. 	67 CTTCAGCG CATCCACTACCCCGACTTCCTCGTTCAGATCCAGAG GCCCGTGGTGAAGACCAG CATG d.  

P R PS2 .1 69 CACTGCACCAAGATTCAGGTCATTGACATTTCCATGATCTTGGCCGAAGCAATCCGAAGGACACACAAT 

PRSS8.1  68 GTACACTCTGGCCTCCAGCTATGCCTCCTGGATCCAAAGCAAGGTGACAGAACTCCAGCCTCGTGTGG 
PSMA7.1  67 GCCAAACTGCAGGATGAAAGAACAGTGCGGAAGATCTGTGCTTTGGATGACAACGTCTGCATGGCCT 
PSMB8.1  66 CAGTGGCTATCGGCCTAATCTTAGCCCTGAAGAGGCCTATGACCTTGGCCGCAGGGCTATTGCTTA 
PSMB9.1 66 

: 
GGGGTGTCATCTACCTGGTCACTATTACAGCTGCCGGTGTGGACCATCGAGTCATCTTGGGCAATG 
TGGCTAAGTGAAGATGACAATCATGTTGCAGCAATTCACTGTAAAGCTGGAAAGGGACGAACTGGTGTAA 

PTEN.2 81 TGATATGTGCA 
° 	PTG IS.1  66 CCACACTG GCATCTCCCTGACCTTCTCCAGG GACAGAAGCAGGAGTAAGTTTCTCATCCCATGG GC 

CGAGGTACAAGCTGAGATCAAGAAATCTTGGAG CCGCTG GACACTGG CACTG GACTTCAAGCGAAAG GC 
PTHR1.1  73 ACGC 

PTK2.1 . 	68 ., 
• 

GACCGGTCGAATGATAAGGTGTACGAGAATGTGACGGGCCTGGTGAAAGCTGTCATCGAGATGTCCAG . 
CAAGCCCAGCCGACCTAAGTACAGACCCCCTCCGCAAACCAACCTCCTGGCTCCAAAGCTGCAGTTCCA 

PTK2B.1 74 GGTTC 

PTN.1  67 CCTTCCAGTCCAAAAATCCCGCCAAGAGAGCCCCAGAGCAGAGGAAAATCCAAAGTGGAGAGAGGGG 
CTCCAGCTAGCACTAAGCAACATCTCGCTGTGGACGCCTGTAAATTACTGAGAAATGTGAAACGTGCAAT 

PTPNS1.1  77 CTTGAAA 1-d 
n 
1-i 

PTPRB.1 
.i. 	68 GATATGCGGTGAGGAACAGCTTGATGCACACAGACTCATCCGCCACTTTCACTATACGGTGTGGCCAG 

TGGCCGTCAATGGAAGAGGGCACTCGGGCTTTTGGAGATGTTGTTGTAAAGATCAACCAGCACAAAAGA 
cp t..) 
= ,-, 

PTPRC.1 	 74 
----------------------------------------:--------------------- 

TGTCC 	
-, 

GGACAG CGACAAAGACTTGAAAGCCACCATTAGCCATGTCTCACCCGATAGCCTTTACCTGTTCCGAGTC • 

,-, 
'a 
o t..) 

PTPRG.1  71 C u, o o 



Table B 
• Target 

:Sequence 
Gene 	 Length 

PTTG1.2 	 74 

Amplicon Sequence 
GGCTACTCTGATCTATGTTGATAAGGAAAATGGAGAACCAGGCACCCGTGTGGTTGCTAAGGATGGGCt 
GAAGC 
AAACCAAGATGCTGATGGCTGCTGGAGACAAAGATGGGGACGGCAAAATTGGGGTTGACGAATTCTCCA 

t., 
= ,-, 
a 

PVALB.1  81 CTCTGGTGGCTG 
u, 
N. 
o (...) 

PXDN:1.....  67 GCTGCTCAAGCTGAACCCGCACTGGGACGGCGACACCATCTACTATGAGACCAGGAAGATCGTGGGT 
RAC1.3 	 .,:!. 66 TGTTGTAAATGTCTCAGCCCCTCGTTCTTGGTCCTGTCCCTTGGAACCTTTGTACGCTTTGCTCAA 

i.RAD5.1.:.1..... 	 .......1.....  .66 AGACTACTCGGGTCGAGGTGAGCTTTCAGCCAGGCAGATGCACTTGGCCAGGTTTCTGCGGATGCT 
CGTCGTATGCGAGAGTCTGTTTCCAGGATGCCTGTTAGTTCTCAG CACAGATATTCTACACCTCACG CCT1 

RAF1.3  73 TCA 
GGTGTCAGATATAAATGTGCAAATGCCTTCTTGCTGTCCTGTCGGTCTCAGTACGTTCACTTTATAGCTG 

RALBP1.1  84 CTGGCAATATCGAA 
TGCCTGGACATCCTGATTCTTAGAATTTGCACCAGGTATACCCCAGAACAAGACACCATGACTTTCTCAG 

RARB.2 78 ACGGCCTT 
AGGGCACGTGAAGTCATTGAGGCCCTGCTGCGAAAGTTCTTGGTGGTGGATGACCCCCGCAAGTTTGC 

4; li..RASSF1...,1......................................  75.  ACTCTTT  
cs) •••• 	••••• 	••••••••••••••••••••••••• CGAAGCCCTTACAAGTTTCCTAGTTCACCCTTACGGATTCCTGGAGGGAACATCTATATTTCACCCCTGA 1 

RB1.1  77 AGAGTCC 
RBM35A.1  66 TGGTTTTGAATCACCAGGGCCGCCCATCAGGAGATGCCTTTATCCAGATGAAGTCTGCGGACAGAG 

TGCTAACTCCTGCACAGCCCCGTCCTCTTCCTTTCTGCTAGCCTGGCTAAATCTGCTCATTATTTCAGAG 
RE.G4. 1......   83 GGGAAACCTAGCA 

.! GCCTGTGCAGTTCTTGTGCCCCAACATCAGCGTGGCCTACAGGCTCCTGGAGGGTGAGGGTCTGCCCT 1 
RET.1 ......................................................... 	„. 71 TCC 	 . 	.ii 

TGCCCTGTAAAGCAGAAGAGATATATAAAGCATTTGTGCATTCAGATGCTGCTAAACAAATCAATATTGAC 
RGS1.1  84 TTCCGCACTCGAG 

TTCAAACGGAGGCTCCTAAAGAGGTGAATATTGACCACTTCACTAAGGACATCACAATGAAGAACCTGGT 
RGS5.1  79 GGAACCTTC 1-d 

n 
GATGATTGAGAACAGCCTTGCCTGTCACTGTCCTAGAACACCCTGGAGTTTAGTGTTCTGTGTCAGAGTCI 1-i 

RHEB.2 78 TTGGGAGC cp t..) 
RhoB.1 	 ::! 	67 

*-----------------------------------------------------------------------------------------------------------------------ii---------------------------------- 

rhoC.1 	68 

AAGCATGAACAGGACTTGACCATCTTTCCAACCCCTGGGGAAGACATTTGCAACTGACTTGGGGAGG 	, 
---------------------- 

CCCGTTCGGTCTGAGGAAGGCCGGGACATGGCGAACCGGATCAGTGCCTTTGGCTACCTTGAGTGCTC , 

= ,-, ,-, 
a 
o t..) 

RIPK1.1  
, 

RND3.1  
67 
66 

AGTACCTTCAAGCCGGTCAAATTCAGCCACAGAACAGCCTGGTTCACTGCACAGTTCCCAGGGACTT 
TCGGAATTGGACTTGGGAGGCGCGGTGAGGAGTCAGGCTTAAAACTTGTTGGAGGGGAGTAACCAG 

u, o o 



Table B 
• Target 

:Sequence 

Gene Length Amplicon Sequence .................................................................,........................................................................................................................................................................................................................................................................................ 0 
TGTGCACATAGGAATGAGCTTCAGATGCAGTTGGCCAGCAAAGAGAGTGATATTGAGCAATTGCGTGCT ; t..) 

ROCK1.1 73 AAAC 
o
,-, 
,-, 

ROCK2.1  , 66 GATCCG AG ACCCTCG CTCCCCCATCAACG TGGAGAGCTTG CTGG ATG GCTTAAATTCCTTG GTCCT 	; 'a 
cio 
u, 
t..) 

RPLP1.1  68 CAAGGTGCTCGGTCCTTCCGAGGAAGCTAAGGCTGCGTTGGGGTGAGGCCCTCACTTCATCCGGCGAC i 
o 
(...) 

R PS23.1 67 GTTCTGG TTGCTG GATTTGG TCGCAAAG GTCATGCTG TTGG TGATATTCCTGG AG TCCGCTTTAAGG 

CTTACGGGGAAGACCATCACCCTCGAGGTTGAACCCTCGGATACGATAGAAAATGTAAAGGCCAAGAT  

RPS27A.1........................  74 CAG GA 

GCTCATG GAGCTAGTG CCTCTGG ACCCG GAG AATGG ACAGACCTCAG GG GAAGAAG CTGG ACTTCAGC 

RPS6KAI.1  
; 

70 CG 	
. 

GCTCATTATGAAAAACATCCCAAACTTTAAAATGCGAAATTATTGGTTGGTGTGAAGAAAGCCAGACAACT
.
i 

RPS6KB1.3  81 TCTGTTTCTT 
; 

R R M 1 .2  66 GG GCTACTG GCAGCTACATTG CTGG GACTAATG GCAATTCCAATG GCCTTGTACCGATGCTG AG AG 

GAG CG GG ATTAAACAG TCCTTTAACCAGCACAG CCAG TTAAAAG ATG CAG CCTCACTG CTTCAACGCAG A  

RRM2.1 	 71 
:-------------------------i-------------------------- 

T 
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

-r. 
'-' 	RUNX1.1  70 AACAGAGACATTGCCAACCATATTGGATCTGCTTGCTGTCCAAACCAGCAAACTTTCCTGGGCAAATCAC  

TGG ACAAGG TGATGAAG GAGCTAG ACG AG AATGG AG ACG GG GAGG TG GACTTCCAG GAGTATGTG GTG  

S100A1.1  70 CT 

ACACCAAAATGCCATCTCAAATGGAACACGCCATGGAAACCATGATGTTTACATTTCACAAATTCGCTGG 

S100A10.1 ; 77 GGATAAA  

..f ... TGGCTGTGCTGGTCACTACCTTCCACAAGTACTCCTGCCAAGAGGGCGACAAGTTCAAGCTGAGTAAG d  
- S100A2.1 
------------------------------------------------------- 

; 
- 

73.  GGGA 	 . 	....i 
CTACAG CACAGATCAG CACCATGAAGCTTCTCACGG GCCTG GTTTTCTGCTCCTTG GTCCTG AG TGTCA 

SAA2.2  72 GCA 

SCN4B.1  
SCNN1A.2  

; 
67 

66 

GCCTTCCTGG AG TACCCG AG TGCTCCCTATG CCTTTCCAAGCATTTCTACTTGG GG AATTGG GCCAC 

ATCAACATCCTG TCGAGG CTGCCAGAG ACTCTG CCATCCCTG GAGG AG GACACGCTG GG CAACTTC 1-d
n 
1-i 

SDHA.1 	 67 
::••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••;•••••••••••••••••••••••••• 

GCAGAACTGAAGATGGGAAGATTTATCAGCGTGCATTTGGTGGACAGAGCCTCAAGTTTGGAAAGGG 
•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••.: 

cp 
t..) 
o 
,-, 

SDPR.1 66 ACCAGCACAAGATGGAGCAGCGACAGATCAGTTTGGAGGGCTCCGTGAAGGGCATCCAGAATGACC 	i 

ACACTG GTCTG GCCTG CTACCTACCTGTGAAG CTCCCACTG AG TCCAACATTCCCTTGG TAG CTGG ACT 

,-, 
'a 
o 
t..) 

SELE.1  71 TT 
u, 
o 

SELENBP1.1  67 
; 

GG TACCAG CCTCGACACAATG TCATGATCAG CACTG AG TGG GCAGCTCCCAATGTCTTACGAGATGG 



Table B 
Target 
Sequence 

Gene 	 Length . 	 ..... Amplicon Sequence  
0 

SELL.1 	 • 67 TGCAACTGTGATGTGGGGTACTATGGGCCCCAGTGTCAGTTTGTGATTCAGTGTGAGCCTTTGGAGG 
TGGCCACTATCTTCTTCGTGTGCACTGTGGTGCTGGCGGTCCGCCTCTCCCGCAAGGGCCACATGTACC 

t..) o ,-, ,-, 
SELPLG.1  83 CCGTGCGTAATTAC 

GCTCCAGGATGTGTTTCTGTTGTCCTCGCGGGACCACCGGACCCCGCTGCTCTATGCCGTCTTCTCCAC . 
'a cio u, t..) 

SEMA3B.1  71 GT (...)  
66 SEMA3C.1 	 ... .... ATGGCCATTCCTGTTCCAGATTCTACCCAACTGGGAAACGGAGGAGCCGAAGACAAGATGTGAGAC 

CGCGAGCCCCTCATTATACACTGGGCAGCCTCCCCACAGCGCATCGAGGAATGCGTGCTCTCAGGCAA 
SEMA3F.3 

------------------------------------i---------------- 86 GGATGTCAACGGCGAGTG 
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------: 

SEMA5B.1 	 .  67 CTCGAGGACAGCTCCAACATGAGCCTCTGGACCCAGAACATCACCGCCTGTCCTGTGCGGAATGTGA 
SERPINA5.1  66 CAGCATGGTAGTGGCAAAGAGAGGTCCAGAGTCCTGGCCCTTGATGCCCAGCTCAGTGCCACAAAG 

GAGAGAGCCAGTCTGATCCAGAAGGCCAAGCTGGCAGAGCAGGCCGAACGCTATGAGGACATGGCAGC 
SFN.1  70 CT 

TCCGCAAGACACCTCCTGGAGGGCCTCCTGCAGAAGGACAGGACAAAGCGGCTCGGGGCCAAGGATGA 
SGK.1 

----------------------------------------------i----------------- 
73 
--- 

CTTCA 
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------: 

41. 
(x) SHANK3.1 	 .  68 CTGTGCCCTCTACAACCAGGAGAGCTGTGCTCGTGTCCTGCTCTTCCGTGGAGCTAACAGGGATGTCC 

CCAACACCTTCTTGGCTTCTGGGACCTGTGTTCTTGCTGAGCACCCTCTCCGGTTTGGGTTGGGATAAC 
SHC1.1 	 .  71 AG 
SILV.1  66 CCGCATCTTCTGCTCTTGTCCCATTGGTGAGAATAGCCCCCTCCTCAGTGGGCAGCAGGTCTGAGT 

SKIL.1 66 AGAGGCTGAATATGCAGGACAGTTGGCAGAACTGAGGCAGAGATTGGACCATGCTGAGGCCGATAG 
SLC13A3.1  •-•• 66 CTTGCCCTCCAACAAGGTCTGCCCCCAGTACTTCCTCGACACCAACTTCCTCTTCCTCAGTGGGCT 

SLC16A3.1  68 ATGCGACCCACGTCTACATGTACGTGTTCATCCTGGCGGGGGCCGAGGTGCTCACCTCCTCCCTGATT 
SLC22A3.1 	 .  66 ATCGTCAGCGAGTTTGACCTTGTCTGTGTCAATGCGTGGATGCTGGACCTCACCCAAGCCATCCTG 
SLC22A6.1  68 TCCGCCACCTCTTCCTCTGCCTCTCCATGCTGTGGTTTGCCACTAGCTTTGCATACTATGGGCTGGTC 1-d

n 
SLC2A1.1 	 . 67 GCCTGAGTCTCCTGTGCCCACATCCCAGGCTTCACCCTGAATGGTTCCATGCCTGAGGGTGGAGACT 1-i 

SLC34A1.1 66 GCTGAGACCCACTGACCTGCAGACCTCATAGTGGGTGCCCAGGATGTTGTCCTACGGAGAGAGGCT cp t..) 

SLC7A5.2  
SLC9A1.1  

70 
67 

GCGCAGAGGCCAGTTAAAGTAGATCACCTCCTCGAACCCACTCCGGTTCCCCGCAACCCACAGCTCAGC 
T 
CTTCGAGATCTCCCTCTGGATCCTTCTGGCCTGCCTCATGAAGATAGGTTTCCATGTGATCCCCACT 

= ,-, ,-, 
'a 

 o t..) 

SLIT2.2 	 .  67 TTTACCGATGCACCTGTCCATATGGTTTCAAGGGGCAGGACTGTGATGTCCCAATTCATGCCTGCAT u, o o 



Table B 
• Target 

:Sequence 

Gene 	 Length 
.i••••••••••••••••••••••••••••••••••••••••••••••••••••••• 	..f.f••••••••••••••••••••• 

Amplicon Sequence 
••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 0 

N 
SNAI1.1 69 CCCAATCGGAAGCCTAACTACAGCGAGCTGCAGGACTCTAATCCAGAGTTTACCTTCCAGCAGCCCTAC 

GAGGAAAAGTCAGGGCCGGGGCTCCAGCTGCAGTAGTTCGGAGACCAGTGATGATGATTCTGAAAGCC ; 

o ,-, 
,-, 
'a 

SNRK.1  71 GGC 
TGAAGAGAGGCATGTTGGAGACTTGGGCAATGTGACTGCTGACAAAGATGGTGTGGCCGATGTGTCTAT i 

u, 
N 
o 
(...) 

SOD1.1 
i...................................................... 	.±........... 

70 T 	 „, 

SP3.1 	..............................................,................ 69 TCAAGAGTCTCAGCAGCCAACCAGTCAAGCCCAAATTGTGCAAGGTATTACACCACAGACAATCCATGG_i 
TCTTCCCTGTACACTGGCAGTTCGGCCAGCTGGACCAGCACCCCATTGACGGGTACCTCTCCCACACCG  

S PARC. 1 	 ,  73 AGCT 

SPARCL1.1 	
, 

67 GGCACAGTGCAAGTGATGACTACTTCATCCCAAGCCAGGCCTTTCTGGAGGCCGAGAGAGCTCAATC 

SPAST.1  66 CCTGAGTTGTTCACAGGGCTTAGAGCTCCTGCCAGAGGGCTGTTACTCTTTGGTCCACCTGGGAAT 
SPHK1.1  67 GGCAGCTTCCTTGAACCATTATGCTGGCTATGAGCAGGTCACCAATGAAGACCTCCTGACCAACTGC 

CAGACCAGTCCCTGGTCATAGGTCTGAAAGGGCAATCCGGACCCAGCCCAAGCAACTGATTGTGGATGA  
SPRY1.1 	 77 ................................................................:......................... CTTGAAGG 

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 
41. 
CD  SOSTM1 .1 	 ,  69 GGACCCGTCTACAGGTGAACTCCAGTCCCTACAGATGCCAGAATCCGAAGGGCCAAGCTCTCTGGACCCi 

GGGCTCAGCTTTCAGAAGTGCTGAGTTGGCAGTTTTCTTCTGTCACCAAAAGAGGTCTCAATGTGGACCAi 

STAT1.3  81 GCTGAACATGT 

STAT3.1  70 TCACATGCCACTTTGGTGTTTCATAATCTCCTGGGAGAGATTGACCAGCAGTATAGCCGCTTCCTGCAAG  
.. ... GAGGCGCTCAACATGAAATTCAAGGCCGAAGTGCAGAGCAACCGGGGCCTGACCAAGGAGAACCTCGT  

. 	.STAT5A,1................................  77 GTTCCTGGC 	 . 
CCAGTGGTGGTGATCGTTCATGGCAGCCAGGACAACAATGCGACGGCCACTGTTCTCTGGGACAATGCT  

STAT5B.2  74 TTTGC 

STC2.1  67 AAGGAGGCCATCACCCACAGCGTGCAGGTTCAGTGTGAGCAGAACTGGGGAAGCCTGTGCTCCATCT 1-d 
n 
1-i 

STK11.1 
i....................................................... 	.±........... 

66 GGACTCGGAGACGCTGTGCAGGAGGGCCGTCAAGATCCTCAAGAAGAAGAAGTTGCGAAGGATCCC cp 
t..) 
o ,-, 

STK15.2 

STK4.1  

69 

66 

CATCTTCCAGGAGGACCACTCTCTGTGGCACCCTGGACTACCTGCCCCCTGAAATGATTGAAGGTCGGA i 

GAGCCATCTTCCTGCAACTTTACCTCTTTCCCTCAGATGGGGAGCCATGACTGGGTTGCACCTCAG 	1  
CCTGGAGGCTGCAACATACCTCAATCCTGTCCCAGGCCGGATCCTCCTGAAGCCCTTTTCGCAGCACTG i 

,-, 
'a 
o 
t..) 
u, 
o 

STMY3.3  90 CTATCCTCCAAAGCCATTGTA 



Table B 
• Target 

:Sequence 

Gene 	 Length .................................................................,..................................................... Amplicon Sequence .............................................................................................................................................................................................................................., 0 
SUCLG1.1 66 CCAAGCCTGTAGTGTCCTTCATTGCTGGTTTAACTGCTCCTCCTGGGAGAAGAATGGGTCATGCCG 	i t..) 

o ,-, 
,-, 

SULT1C2.1  67 GGGACCCAAAGCATGAAATTCGGAAGGTGATGCAGTTCATGGGAAAGAAGGTGGATGAAACAGTGCT 	i 

TGTTTTGATTCCCGGGCTTACCAGGTGAGAAGTGAGGGAGGAAGAAGGCAGTGTCCCTTTTGCTAGAGC 

'a 
cio 
u, 
t..) 

SURV.2   80 TGACAGCTTTG 
o 
(...) 

ATCACCAACCGGAGAAAGTCGGGGAAGTACAAGAAGGTGGAGATCAAGGAACTGGGGGAGTTGAGAAA 
TACSTD2.1  80 GGAACCGAGCTT 

..f GATGGAGCAGGTGGCTCAGTTCCTGAAGGCGGCTGAGGACTATGGGGTCATCAAGACTGACATGTTCO 
TAG LN .1 „....................................................... 	„. 73.  AGACT 

GTATGCTGCTGAAAGTGGGAATCCTCTACATTGGTGGGCAGCTGGTGACCAGTGGGGCTGTAAGCAGT 
TAP1  .1 72 GGGA 

TCF4.1  67 CACACCCTGGAATGGGAGACGCATCGAATCACATGGGACAGATGTAAAAGGGTCCAAGTTGCCACAT 

TC0F1.2  66 AGCGAGGATGAGGACGTGATCCCCGCTACACAGTGCTTGACTCCTGGCATCAGAACCAATGTGGTG 
, 

ACTTCGGTGCTACTTAACAACTTACATCCCAGGGAGCAGTACGTGGTCCGAGCTAGAGTCAACACCAAG 

— 	TEK.1 CAi:•.•-•.•-•-•-•-•-•-•-•-•-•.--- 	' 
0 

76 GCCCAGG 
GACATGGAGAACAAGCTGTTTGCGGGGATTCGGCGGGACGGGCTGCTCCTGCGTTTGGTGGATGATTT  

TERT.1  85 CTTGTTGGTGACACCTC 

TFAP2B.1  67 CGTGTGACGTGCGAGAGACGCGATGGACGCGCCTTGCTCTTACTGTGCAGGTCCTGAGAGCGTGTGG 

!-I-FAp2c.1 	 68 ..............................................................„......................................................................................................................................................................................................................................................................................... CATGCCTCACCAGATGGACGAGGTGCAGAATGTCGACGACCAGCACCTGTTGCTGCACGATCAGACAG 

TFP1.1 
.-----------------------,------------------------- 

69 CCGAATGGTTTCCAGGTGGATAATTATGGAACCCAGCTCAATGCTGTGAATAACTCCCTGACTCCGCAA 
-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
GGTGTGCCACAGACCTTCCTACTTGGCCTGTAATCACCTGTGCAGCCTTTTGTGGGCCTTCAAAACTCTG 

, TG FA.2 	 „  83 TCAAGAACTCCGT 

CTGTATTTAAGGACACCCGTGCCCCAAGCCCACCTGGGGCCCCATTAAAGATGGAGAGAGGACTGCGG i 1-d
n 

TG Fb1.1  80 ATCTCTGTGTCA 
ACCAGTCCCCCAGAAGACTATCCTGAGCCCGAGGAAGTCCCCCCGGAGGTGATTTCCATCTACAACAGC i 

1-i 

cp 
t..) 

TG FB2.2 

TG FBI.1  

75 

67 

ACCAGG 

GCTACGAGTGCTGTCCTGGATATGAAAAGGTCCCTGGGGAGAAGGGCTGTCCAGCAGCCCTACCACT 

= ,-, 
,-, 
a 
o 
t..) 

TG FBR1.1 	 „  
, 

TG FB R2 .3  
67 

66 

GTCATCACCTGGCCTTGGTCCTGTGGAACTGGCAGCTGTCATTGCTGGACCAGTGTGCTTCGTCTGC 	i 

AACACCAATGGGTTCCATCTTTCTGGGCTCCTGATTGCTCAAGCACAGTTTGGCCTGATGAAGAGG 

u, 
o 
o 



Table B 
Target 
Sequence 

Gene Length Amplicon Sequence 
0 
N 

THBD.1 

THBS1.1  

68 

85 

AGATCTGCGACGGACTGCGGGGCCACCTAATGACAGTGCGCTCCTCGGTGGCTGCCGATGTCATTTCC 
CATCCGCAAAGTGACTGAAGAGAACAAAGAGTTGGCCAATGAGCTGAGGCGGCCTCCCCTATGCTATCA 
CAACGGAGTTCAGTAC 
TCCCTGCGGTCCCAGATAGCCTGAATCCTGCCCGGAGTGGAAGCTGAAGCCTGCACAGTGTCCACCCT 

o ,-, ,-, 
'a cio u, t..) o c..) 

TIMP1.1 76 GTTCCCAC 

TI M P2 .1 69 TCACCCTCTGTGACTTCATCGTGCCCTGGGACACCCTGAGCACCACCCAGAAGAAGAGCCTGAACCACA  
TI M P3 .3 i  67 CTACCTGCCTTG CTTTGTGACTTCCAAGAACGAGTGTCTCTG GACCGACATGCTCTCCAATTTCG GT  

• GCCGGGAAGACCGTAATTGTGGCTGCACTGGATGGGACCTTCCAGAGGAAGCCATTTGGGGCCATCCT 
!TK1.2  84 GAACCTGGTGCCGCTG 

GGTTGGGCCACCTAGAAGTACTTGACCTGGGCCTTAATGAAATTGGGCAAGAACTCACAGGCCAGGAAT 
TLR3.1  71 GG 

CCCTGAAAGAATGTTGTGG CTGCTCTTTTTTCTGGTGACTGCCATTCATGCTGAACTCTGTCAACCAG GT 
TM EM27.1 75 GCAGA 

CA 
— GGATTCCACTGTTAGAGCCCTTACCGCCTGCTTATCCTACCCAATGACTACATTGGCTGTTGGTTATTTG 
— 	TM EM47.1  . 71 C 

TMSB10.1  . 68 GAAATCGCCAGCTTCGATAAGGCCAAGCTGAAGAAAACGGAGACGCAGGAGAAGAACACCCTGCCGAC 
GGAGAAG GGTGACCGACTCAG CGCTGAGATCAATCGG CCCGACTATCTCGACTTTGCCGAGTCTGG GC 

TN F.1 69 A 

'TN FAI P3.1 68 ATCGTCTTGGCTGAGAAAGGGAAAAGACACACAAGTCGCGTGGGTTGGAGAAGCCAGAGCCATTCCAC 

TN FAI P6.1  67 AG GAGTGAAAGATGG GATGCCTATTG CTACAACCCACACG CAAAG GAGTGTG GTG GCGTCTTTACAG 

TN FRSF10C.3 67 GGAGTTTGACCAGAGATGCAAGGGGTGAAGGAGCGCTTCCTACCGTTAGGGAACTCTGGGGACAGAG 1-d 
n 

TNFRSF10D.1 	 . 66 CCTCTCGCTTCTGGTGGTCTGTGAACTGAGTCCCTGGGATGCCTTTTAGGGCAGAGATTCCTGAGC 1-i 

TNFRSF1113.1  67 TGGCGACCAAGACACCTTGAAGGGCCTAATGCACGCACTAAAGCACTCAAAGACGTACCACTTTCCC cp 
ACTGCCCTGAGCCCAAATGGGGGAGTGAGAGGCCATAGCTGTCTGGCATGGGCCTCTCCACCGTGCCTI = 

t..) 
,-, 

TNFRSF1A.1 71 
------------------------------:----------------------- 

GAC  
""""""""------"""""""---------- 'a N o 

TN FSF12.1   68 TAGGCCAGGAGTTCCCAAATGTGAGGGGCGAGAAACAAGACAAGCTCCTCCCTTGAGAATTCCCTGTG u, o o 



Table B 
Target 

:Sequence 
Gene Length Amplicon Sequence 	 . 	. 	. 	. 	. 	 . 	..., 

CCTACGCCATGGGACATCTAATTCAGAGGAAGAAGGTCCATGTCTTTGGGGATGAATTGAGTCTGGTGA 
0
t..) 

TNFSF13B.1 
TN FSF7.1  

80 , 
67 

CTTTGTTTCGA 
CCAACCTCACTGGGACACTTTTGCCTTCCCGAAACACTGATGAGACCTTCTTTGGAGTGCAGTGGGT 

o ,-, ,-, 
a cio 
N 

TN I P2.1  66 
, 

CATGTCAGAAAGGGCCGATCGGGAACGGGCTCAAAGTAGGATTCAAGAACTGGAGGAAAAGGTCGC 
AATCCAAGGGGGAGAGTGATGACTTCCATATGGACTTTGACTCAGCTGTGGCTCCTCGGGCAAAATCTG  

o c..) 

TOP2A.4  72 TAC 
TOP2B.2 .! 	66 TGTGGACATCTTCCCCTCAGACTTCCCTACTGAGCCACCTTCTCTGCCACGAACCGGTCGGGCTAG 

CTATATGCAGCCAGAGATGTGACAGCCACCGTGGACAGCCTGCCACTCATCACAGCCTCCATTCTCAGT 
TP.3  , 	82 AAGAAACTCGTGG 

CTTCACAGTGCTCCTGCAGTCTCTCTGTGTGGCTGTAACTTACGTGTACTTTACCAACGAGCTGAAGCAG i 
TRAIL.1  
TS.1  

 73 
, 

65 
ATG 
GCCTCGGTGTGCCTTTCAACATCGCCAGCTACGCCCTGCTCACGTACATGATTGCGCACATCACG 

TSC1.1  66 TCACCAAATCTCAGCCCGCTTTCCTCATCGTTCAGCCGATGTCACCACCAGCCCTTATGCTGACAC 

— 	TSC2.1 0.1 ..............................................,.................................. 

, 

69 CACAGTGGCCTCTTTCTCCTCCCTGTACCAGTCCAGCTGCCAAGGACAGCTGCACAGGAGCGTTTCCTG 
N.) 	TSPAN7.2  , 	67 ATCACTGGGGTGATCCTGCTGGCTGTTGGAGTCTGGGGCAAACTTACTCTGGGCACCTATATCTCCC 	• 

CAGAAATCTCTGCAGGCAAGTTGCTCCAGAGCATATTGCAGGACAAGCCTGTAACGAATAGTTAAATTCA  
TSPAN8.1   83 

, 
CGGCATCTGGATT 
CGAGGACGAGGCTTAAAAACTTCTCAGATCAATCGTGCATCCTTAGTGAACTTCTGTTGTCCTCAAGCAT  

TUBB.1 
i..................................................... 73 ..,......... 	..... GGT 

i.TUSC2,.1.....................................  68 CACCAAGAACGGGCAGAAGCGGGCCAAGCTGAGGCGAGTGCATAAGAATCTGATTCCTCAGGGCATCG 

tusc4.2  68 GGAGGAGCTAAATGCCTCAGGCCGGTGCACTCTGCCCATTGATGAGTCCAACACCATCCACTTGAAGG 

TXLNA.1  68 GCCAGAACGGCTCAGTCTGGGGCCCTTCGTGATGTCTCTGAGGAGCTGAGCCGCCAACTGGAAGACAT i 1-d 
n 
1-i 

cp N o ,-, ,-, 
'a N o u, o o 



Table B 
• Target 

:Sequence 

Gene 	 ;Langth......  Amplicon Sequence 

' 	 .. GAGTCGACCCTGCACCTGGTCCTGCGTCTGAG AG GTG GTATGCAGATCTTCGTGAAG ACCCTG ACCG G 
CAAG ACCATCACCCTG GAAG TGG AG CCCAGTG ACACCATCGAAAATGTGAAGGCCAAGATCCAGGATAA 

AG AAG GCATCCCTCCCGACCAG CAG AG GCTCATCTTTG CAG GCAAG CAG CTGG AAG ATG GCCG CACTC 

TTTCTGACTACAACATCCAGAAGGAGTCGACCCTGCACCTGGTCCTGCGTCTGAGAGGTGGTATGCAGA 
TCTTCGTGAAGACCCTGACCGGCAAGACCATCACTCTGGAAGTGGAGCCCAGTGACACCATCGAAAATG 

i 

i 

i 
i 

0
t..) 
o ,-, 
,-, 
'a 
cio 
u, 
t..) 
o 
(...) 

TGAAGGCCAAGATCCAAGATAAAGAAGGCATCCCTCCCGACCAGCAGAGGCTCATCTTTGCAGGCAAGC 
AGCTGGAAGATGGCCGCACTCTTTCTGACTACAACATCCAGAAGGAGTCGACCCTGCACCTGGTCCTGC 

UBB.1 „...............................................................;.............. 522 GCCTGAGGGGTGGCTGTTAATTCTTCAGTCATGGCATTCGC  .....................................................................................................................„..................................................................................................................................— 
GAATGCACGCTG GAACTTTATCCACCACAGG TTAATTTTCCCATGTG CACCATTGCATCTATG CCCAGG C ! 

1_113E1C.1 	 ,  76 TACCAG 
UBE2C.1 	 '  67 TGTCTGG CGATAAAG GG ATTTCTGCCTTCCCTG AATCAG ACAACCTTTTCAAATG GG TAG GG ACCAT 

UBE2T.1  67 TGTTCTCAAATTGCCACCAAAAGGTGCTTGGAGACCATCCCTCAACATCGCAACTGTGTTGACCTCT 
GG CAACTG ACAAACAG CCTTATAG CAAGCTCCCAGG TGTCTCTCTTCTGAAACCACTG AAAG GG GTAG ATI 

UGCG.1  73 CCT 
UMOD.1 	 ! 	66 ................................................:......................... GCGTGGACCTGGATGAGTGCGCCATTCCTGGAGCTCACAACTGCTCCGCCAACAGCAGCTGCGTAA ........................................................................................................................................................................................................................................................ 

0.1 ' GTG GATG TGCCCTG AAGG ACAAG CCAGG CGTCTACACG AG AG TCTCACACTTCTTACCCTGG ATCCG CA 

'-') upa.3 	 ,  70 G 
AAGCTGTGATGGCCAAGCTTTGCCCTCCCAGGACCCTGAGGTTGCTTTATCTCTCAGTTGTGGCCATTC 

USP34.1  70 C 
TGG CTTCAGG AG CTGAATACCCTCCCAGG CACACACAGG TGG GACACAAATAAG GG TTTTGG AACCACT 

VCAM 1 .1 i....................................................... 	..i,........... 89 ........ ATTTTCTCATCACGACAG CA ....................................................................................................................... 

•VCAN,.1.........................................  ... 69 CCTG CTACACAG CCAACAAGACCACCCACTG TGG AAGACAAAG AG GCCTTTGG ACCTCAGG CGCTTTCT...i 

i.Vp R :2_............................................4...................  67 GCCCTGGATTTCAGAAAGAGCCAAGTCTGGATCTGGGACCCTTTCCTTCCTTCCCTGGCTTGTAACT 

. 	 ' CTGCTGTCTTG GG TGCATTGG AG CCTTG CCTTGCTG CTCTACCTCCACCATG CCAAG TGG TCCCAG GCT 1 
VEGF.1  71 GC 

TGACGATGGCCTGGAGTGTGTGCCCACTGGGCAGCACCAAGTCCGGATGCAGATCCTCATGATCCGGT i 1-d 
n 

VEG FB. 1  71 ACC 1-i 

VHL.1 	 ....::.......... 67 CGGTTGGTGACTTGTCTGCCTCCTGCTTTGGGAAGACTGAGGCATCCGTGAGGCAGGGACAAGTCTT 
TGCCCTTAAAG GAACCAATG AG TCCCTG GAACG CCAG ATG CGTG AAATGG AAGAGAACTTTG CCGTTGA i 

cp 
t..) 
= ,-, 

VIM.3 72 AGC 

ACAGTGGTCTGGGCATCCCAAGTTGACCAGGG AG CCAACTTCTCGG AAGTCTCCAATACCAGCTTTG AG 1 

,-, 
'a 
o 
t..) 

VTCN 1 .1 	 ,  70 C 
u, 
o 

VTN.1 	
, 

67 AG TCAATCTTCG CACACGG CGAGTG GACACTGTG GACCCTCCCTACCCACGCTCCATCG CTCAG TAC 



Table B 
• Target 

Sequence 
Gene 	 Length .,.... Amplicon Sequence 	 ... 0 
VW F.1 	 : 

.:.-. 	-- 	 -.1-. 
66 

- 	--- 
TGAAGCACAGTGCCCTCTCCGTCGAGCTGCACAGTGACATGGAGGTGACGGTGAATGGGAGACTGG 

- 	 -- t..) o ,-, ,-, 
W I F.1  67 AACAAGCTGAGTGCCCAGGCGGGTGCCGAAATGGAGGCTTTTGTAATGAAAGACGCATCTGCGAGTG 

AGAGGCATCCATGAACTTCACACTTGCGGGCTGCATCAGCACACGCTCCTATCAACCCAAGTACTGTGG . 

'a cio u, 
t..) 

WISP1.1  75 AGTTTG o (...) 
WT1.1 66 TGTACGGTCGGCATCTGAGACCAGTGAGAAACGCCCCTTCATGTGTGCTTACCCAGGCTGCAATAA 

ATCGCAGCTGGTGGGTGTACACACTGCTGTTTACCTTGGCGAGGCCTTTCACCAAGTCCATGCAACAGd 
WWOX.5 74 GAGCT 
XDH . 1 

	

...........................................................66 TGGTGGCAGACATCCCTTCCTGGCCAGATACAAGGTTGGCTTCATGAAGACTGGGACAGTTGTGGC 	' 
• GCAGTTGGAAGACACAGGAAAGTATCCCCAAATTGCAGATTTATCAACGGCTTTTATCTTGAAAATAGTG 
)(IAP.1  77 CCACGCA 

CACCCTGCACTGAACATACCCCAAGAGCCCCTGCTGGCCCATTGCCTAGAAACCTTTGCATTCATCCTCC 
XPNPEP2.2  72 TT 

AGACTGTGGAGTTTGATGTTGTTGAAGGAGAAAAGGGTGCGGAGGCAGCAAATGTTACAGGTCCTGGTG 
'YB-1.2 	

.............................................i................. 
76 
... 

GTGTTCC 	
...............................................................................................................................................................................................................................: 

01 
-11.  ZHX2.1 	 .  67 GAGTACGACCAGTTAGCGGCCAAGACTGGCCTGGTCCGAACTGAGATTGTGCGTTGGTTCAAGGAGA 

1-d 
n 
1-i 

cp N o ,-, ,-, 
'a N o u, o o 
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CLAIMS  

What is claimed is: 

1. 	A method for determining a likely clinical outcome for a patient with cancer comprising: 

(a) measuring, in a biological sample obtained from the patient, an expression level 

of at least one gene, or its expression product, from Tables 3a, 3b, 8a or 8b; 

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

(c) calculating a score estimating the likelihood that the patient will have a negative 

clinical outcome based on the normalized expression level, 

wherein expression of genes listed in Tables 3a and 8a are negatively correlated with a 

risk of a negative clinical outcome, and 

wherein expression of genes listed in Tables 3b and 8b are positively correlated with a 

risk of a negative clinical outcome. 

2. 	The method of claim 1, further comprising generating a report based on the score. 

3. 	The method of claim 1, wherein the negative clinical outcome is a recurrence of cancer. 

4. 	The method of claim 3, where the biological sample is obtained from a tumor. 

5. 	The method of claim 4, wherein the tumor is a renal cell carcinoma. 

6. 	The method of claim 1, wherein expression levels from at least two genes are measured. 

7. 	The method of claim 6, wherein the at least two genes are from one or more gene subsets. 

8. 	The method of claim 7, wherein the one or more gene subsets is angiogenesis, immune 

response, transport, cell adhesion/extracellular matrix, cell cycle, or apoptosis genes. 
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9. 	A method for determining stage for a tumor obtained from a cancer patient, comprising: 

(a) measuring, in a biological sample obtained from the tumor, an expression level of 

at least one proxy gene, or its gene product, from Tables 4a or 4b; 

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

(c) determining the stage of the tumor based on the normalized expression level, 

wherein expression of proxy genes listed in Table 4a is positively correlated with 

increased stage of the tumor, and 

wherein expression of proxy genes listed in Table 4b is negatively correlated with 

increased stage of the tumor. 

10. 	The method of claim 9, wherein the tumor is renal cell carcinoma. 

11. 	A method for determining grade of a tumor obtained from a cancer patient, comprising: 

(a) measuring, in a biological sample obtained from the tumor, an expression level of 

at least one proxy gene, or its gene product, from Tables 5a and 5b; 

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

(c) determining grade of the tumor based on the normalized expression level, 

wherein expression of proxy genes listed in Table 5a is positively correlated with 

increased grade of the tumor, and 

wherein expression of proxy genes listed in Table 5b is negatively correlated with 

increased grade of the tumor. 

12. 	The method of claim 11, wherein the tumor is renal cell carcinoma. 
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13. 	A method for determining presence of necrosis in a tissue sample obtained from a patient 

with cancer, comprising: 

(a) measuring, in the tissue sample, an expression level of at least one proxy gene, or 

its gene product, from Tables 6a and 6b; 

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

(c) determining the presence of necrosis of the tissue based on the normalized 

expression level, 

wherein expression of proxy genes listed in Table 6a is positively correlated with the 

presence of necrosis, and 

wherein expression of proxy genes listed in Table 6b is negatively correlated with the 

presence of necrosis. 

14. 	The method of claim 13, wherein the cancer is renal cell carcinoma. 

15. 	A method for determining nodal status of a patient with cancer, comprising: 

(a) measuring, in a biological sample obtained from the cancer patient, an expression 

level of at least one proxy gene, or its gene product, from Tables 7a and 7b; 

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

(c) determining the nodal status of the cancer patient based on the normalized 

expression level, 

wherein expression of proxy genes listed in Table 7a is positively correlated with nodal 

invasion, and 

wherein expression of proxy genes listed in Table 7b is negatively correlated with nodal 

invasion. 

16. 	The method of claim 15, wherein the cancer is renal cell carcinoma. 
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