
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 II, 2010 and priority benefit of U.S. provisional application 

serial no. 61/346,230, filed May 19, 2010. 

TECHNICAL FIELD 

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

information concerning prognosis in renal cancer patients. 

INTRODUCTION 

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

carcinoma (kidney cancer) and upper urinary tract cancer, resulting in more than 12,900 deaths. 

These tumors account for approximately 3% of adult malignancies. Renal cell carcinoma (RCC) 

represents about 3 percent of all cancers in the United States. Predictions for the United States for the 

year 2007 were that 40,000 new patients would be diagnosed with RCC and that 13,000 would die 

from this disease. 

[0004] 	The clinical outcome for a renal cell carcinoma patient depends largely on the 

aggressiveness of their particular cancer. Surgical resection is the most common treatment for 

this disease as systemic therapy has demonstrated only limited effectiveness. However, 

approximately 30% of patients with localized tumors will experience a relapse following 

surgery, and only 40% of all patients with renal cell carcinoma survive for 5 years. 

[0005] 	In the US, the number of adjuvant treatment decisions that will be made by 

patients with early stage renal cell carcinoma in 2005 exceeded 25,000. The rates in the 

European Union are expected to be similar. Physicians require prognostic information to help 

them make informed treatment decisions for patients with renal cell carcinoma and recruit 

appropriate high-risk patients for clinical trials. Surgeons must decide how much kidney and 

surrounding tissue to remove based, in part, on predicting the aggressiveness of a particular 

tumor. Today, cancer tumors are generally classified based on clinical and pathological features, 

such as stage, grade, and the presence of necrosis. These designations are made by applying 

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

amongst pathology laboratories. Biological markers have been identified for diagnosis of 

aggressive versus non-aggressive CC-RCC, such as genes that are up-regulated in non-aggressive 

CC-RCC tumour tissue relative to normal tissue (US 2006/088823). Gene expression profiling 
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using primary CC-RCC specimens, metastatic specimens and non-cancerous unmatched cortical 

specimens has identified nucleic acid sequences (WO 2006/124022). Y. Masahiro, et al., (Int J 

Cancer 123:5 (2008)), developed a three-gene expression signature model to predict clinical 

outcome of cc-Rcc, and showed that VCAM1, EDNRB and RGS5 were associated with cancer-

specific survival and that higher expression correlated with better outcome. 

SUMMARY 

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

prognostic value in renal cancer. 

In one aspect, the present disclosure provides a method comprising: (a) 

measuring, in a biological sample obtained from a cancer patient with renal cell carcinoma, an 

expression level of an RNA transcript of PPAP2B, or its expression product; (b) normalizing 

the expression level to obtain a normalized expression level; and (c) determining a likelihood 

of recurrence of renal cell carcinoma for the patient by comparing the normalized expression 

level of PPAP2B to gene expression data obtained from a renal cell carcinoma sample from a 

population of patients with known clinical outcome with respect to recurrence of renal cell 

carcinoma, wherein increased normalized expression level of PPAP2B is negatively 

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

In another aspect, the present disclosure provides a method comprising: (a) 

measuring, in a biological sample obtained from a cancer patient with renal cell carcinoma, an 

expression level of an RNA transcript of PPAP2B, or its expression product; (b) normalizing 

the expression level to obtain a normalized expression level; and (c) determining a likelihood 

of an increased tumour stage for the patient by comparing the normalized expression level of 

PPAP2B to gene expression data obtained from a renal cell carcinoma sample from a 

population of patients with known clinical outcome with respect to stage of the tumour, 

wherein increased normalized expression level ofPPAP2B is negatively correlated with 

increased stage of the tumour. 

In another aspect, the present disclosure provides a method comprising: (a) 

measuring, in a biological sample obtained from a cancer patient with renal cell carcinoma, an 

expression level of an RNA transcript of PPAP2B, or its expression product; (b) normalizing 
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the expression level to obtain a normalized expression level; and (c) determining a likelihood 

of an increased tumour grade for the patient by comparing the normalized expression level of 

PPAP2B to gene expression data obtained from a renal carcinoma sample from a population 

of patients with known clinical outcome with respect to grade of the tumour, wherein 

increased normalized expression level ofPPAP2B is negatively correlated with increased 

grade of the tumour. 

In another aspect, the present disclosure provides a method comprising: (a) 

measuring, in a biological sample obtained from a cancer patient with renal cell carcinoma, an 

expression level of an RNA transcript of PPAP2B, or its expression product; (b) normalizing 

the expression level to obtain a normalized expression level; and (c) determining the presence 

of necrosis for the patient by comparing the normalized expression level of PPAP2B to gene 

expression data obtained from a renal carcinoma sample from a population of patients with 

known clinical outcome with respect to presence of necrosis, wherein increased normalized 

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

In another aspect, the present disclosure provides a method comprising: (a) 

measuring, in a biological sample obtained from a cancer patient with renal cell carcinoma, an 

expression level of an RNA transcript of PPAP2B, or its expression product; (b) normalizing 

the expression level to obtain a normalized expression level; and (c) determining a nodal 

status of the patient by comparing the normalized expression level of PPAP2B to gene 

expression data obtained from a renal carcinoma sample from a population of patients with 

known clinical outcome with respect to nodal invasion, wherein increased normalized 

expression level of PPAP2B is negatively correlated with nodal invasion. 

BRIEF DESCRIPTION OF THE DRAWINGS 

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

associated with RFI 

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

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

Clinic Foundation (CCF) histologic necrosis 
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[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 tei 	ills 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). 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, Ml 

Primary tumor(T) 
TX: Primary tumor cannot be assessed 
TO: No evidence of primary tumor 
Tl: 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. 

[0025.1 	The term "prognostic gene, when used in the sirigle 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) 

8 



WO 2011/085263 
	

PCUUS2011/020596 

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 tem,. "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). 
`.4 

[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 (13..0.05) with clinical 

outcome. For example, prognostic clinical and pathologic covariates in renal cell carcinoma 

include tumor stage (e.g. size, nodal invasion, etc.), and grade (e.g., Fuhrman grade), histologic 

necrosis, and gender. 

- 	[0040] 	The term "proxy gene" refers to a gene, the expression of which is correlated 

(positively or negatively) with one or more prognostic clinical and/or pathologic covariates. The 

expression level(s) of one or more proxy genes may be used instead of, or in addition to, 

classification of a tumor by physical or mechanical examination in a pathology laboratory. 

[0041] 	The term "microarray" refers to an ordered arrangement of hybridizable array 

elements, preferably polynucleotide probes, on a substrate. 

[0042] 	The tem' "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 tem' "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 alburnin/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/m1), 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/nil 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 /1/(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 itoeprsses.xe  

[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. 

[0058j 	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, WA, 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, IT  6, IL8, and SPP1, and; the transport gene subset includes AQP1 and SGKl; 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, 

H1F1AN, 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 de 	nil 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 infoimation 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 
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treatment decisions and recruiting patients for clinical trials, and increase physician and patient 

confidence in making healthcare decisions after being diagnosed with cancer. 

REPORTING RESULTS 

[0070] 	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 ihterpretive 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. 

METkODS 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. 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 hiRNA 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 7900w  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 C, or the threshold cycle. As 

discussed above, fluorescence values are recorded during every cycle and represent the amount 

of product amplified to that point in the amplification 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., niRNAs for the reference genes glyceraldehyde-3-phosphate-dehydrogenase (GAPDH) and 

f3-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). 

[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)); BeadArrayrm technology (fflumina, 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 (90nn); 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 

implement ecies 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 
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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/O) interface(s). The computer 

platform also includes an operating system and microinstruction code. The various processes and 

functions described herein may either be part of the microinstruction code or part of the 

application program (or a combination thereof) that is executed via the operating system. In 

addition, various other peripheral devices may be connected to the computer platform such as an 

additional data storage device and a printing device. 

[00105] 	As a computer system, the system generally includes a processor unit. The 

processor unit operates to receive information, which can include test data (e.g., level of a risk 

gene, level of a reference gene product(s); normalized level of a gene; and may also include 

other data such as patient data. This information received can be stored at least temporarily in a 

database, and data analyzed to generate a report as described above. 

[00106] 	Part or all of the input and output data can also be sent electronically; certain 

output data (e.g., reports) can be sent electronically or telephonically (e.g., by facsimile, e.g., 

using devices such as fax back). Exemplary output receiving devices can include a display 

element, a printer, a facsimile device and the like. Electronic forms of transmission and/or 

display can include email, interactive television, and the like. In an embodiment of particular 

interest, all or a portion of the input data and/or all or a portion of the output data (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.  toto 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 interne, 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 (Ct), 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. Motuisky, 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. Steiner, 

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. 

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. 

Thou, 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 ifi 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 

VEIL 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 slim 1 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 2Oum) 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 111. 

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 

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 (Ct) 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 conducted 

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 

Covaria e 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 pi  -reaction volume using 

using 732 genes. These genes 

endpoints, recurrence-free 

(OS). 

on reference normalized 

Three normalization 

GPX1, RPS23, SDHA, UBB, and 

used in analyses of alternative 

for further consideration. The 

multiple hypothesis tests, by 

procedure, and using True 

classes (M. Crager, Gene 

and estimates corrected for 

Unadjusted for baseline 

of genes were identified as 

[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 184 well plates. 

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

were evaluated for association with the primary and secondary 

interval (RH), 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 separate 

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 (p50.05). 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, VEG1.13, 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, 1D1, 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 
risk of cancer recurrence (p-value _. 

associated with lower 
.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 

VWF.1 VWF <0.0001 0.61 ID2.4 ID2 <0.0001 0.75 
VEGF.1 VEGFA <0.0001 0.75 ID1.1 ID1 <0.0001 0.55 

VCAM1.1 VCAM1 <0.0001 0.66 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 TNFRSF108 <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 mboly 

Univariate Cox 
Analyses (No 

Covariate 
Adjustment) 

with RFI 

Gene Official 
S ymbol 

Univariate Cox 
Analyses (No 

Covariate 
Adjustment) 

with RFI 
p-value 
for HR HR p-value 

for HR HR 

TGFBR1.1 TGFBR1 <0.0001 0.71 FOLR1.1 FOLR1 0.0003 0.79 

TGFB2.2 TGFB2 <0.0001 0.65 FLT4.1 FLT4 <0.0001 0.54 

TGFA.2 TGFA <0.0001 0.70 FLT3LG .1 FLT3LG 0.0001 0.73 

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

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

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

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

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

SUCLG1.1 SUCLG1 <0.0001 0.72 FH.1 FH <0.0001 0.73 

STK11.1 STK11 <0.0001 0.76 FGFR2 isoform 
1.1 

FG FR2 <0.0001 0.70 

STAT5B.2 STAT5B <0.0001 0.71 FGFR1.3 FG FR1 0.0001 0.77 

STAT5A.1 STAT5A <0.0001 0.72 FGF2.2 FGF2 <0.0001 0.73 

STAT3.1 STAT3 0.0016 0.80 FGF1.1 FGF1 0.0015 0.78 

SP RY1.1 SPRY1 <0.0001 0.68 FDPS.1 FDPS <0.0001 0.69 

SPARCL1.1 SPARCL1 <0.0001 0.71 FBXW7.1 FBXW7 0.0001 0.75 

SPARC.1 SPARC 0.0009 0.80 fas.1 FAS <0.0001 0.73 

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

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

SNAll .1 SNAll 0.0055 0.82 ERG.1 ERG <0.0001 0.60 

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

MADH2.1 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 EPAS1.1 EPAS1 <0.0001 0.55 

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

FRP1.3 SFRP1 0.0355 0.86 ENPEP.1 ENPEP <0.0001 0.74 

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

SELENBP1.1 SELENBP1 0.0016 0.81 EMP1.1 EMP1 <0.0001 0.71 

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

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

SCNN1A.2 SCNN1A 0.0134 0.83 EIF2C1.1 ElF2C1 <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 ymbol 

Univariate Cox 
Analyses (No 

Covariate 
Adjustment) 

with RFI 

Gene Official 
S ymbol 

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 
ra•tor.1 

RPTOR <0.0001 0.77 EGLN3.1 EGLN3 0.0002 0.80 

RPS6KB1.3 RPS6KB1 <0.0001 0.73 EG FR.2 EG FR 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 

DKFZP5640 
0823 

<0.0001 0.62 

RARB.2 RARB <0.0001 MA DICER1.2 DInFR1 <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 

PTP RG.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 

PP P2CA.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 mboly 

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-Cateni n.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 

PDGFRP.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 

PAR D6A.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 
risk of cancer recurrence (p-value 

associated with lower 
5.05) 

Gene Official 
Symbol 

Univariate Cox 
Analyses (No 

Covariate 
Adjustment) 

with RFI 

Gene Official 
Symbol 

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 BINI1 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 BcIx.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 5_ .05) 

Gene Official 
S mbol y 

Univariate Cox 
Analyses (No 

Covariate 
Adjustment) 

with RFI 

Gene Official 
s ymbol 

Univariate Cox 
Analyses (No 

Covariate 
Adjustment) 

with RFI 
p-value 
for HR HR 13-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 Al F1.1 AI F1 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 ADH1 B 0.0002 0.77 

JAG1.1 JAG1 <0.0001 0.55 ADFP.1 ADFP 0.0332 0.88 
1TGB1.1 ITGB1 0.0085 0.83 ADD1 ,1 

ADAMTS5.1 

ADD1 

ADAMTS5 

<0.0001 

0.0010 

0.58 

0.78 ITGA7.1 ITGA7 <0.0001 0.66 

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 IMP3 <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 15_ .05) 

Gene Official 
Symbol 

Univariate Cox 
Analyses (No 

Covariate 
Adjustment) 

with RFI 

Gene 
Official 
Symbol 

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 LAMB3 <0.0001 1.34 

VDR.2 VDR 0.0031 1.22 LAMB1.1 LAMB1 0.0014 1.25 

VCAN.1 VCAN 0.0036 1.22 L1CAM.1 L1CAM 0.0199 1.16 

UBE2T.1 UBE2T <0.0001 1.38 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 

IEZIMMllgeillIllIll 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, 
osteo•ontin.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 ElF4EBP1.1 ElF4EBP1 0.0098 1.19 

SLC13A3.1 SLC13A3 0.0192 1.16 CXCR4.3 CXCR4 0.0066 1.21 

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 R PLP1 0.0049 En 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 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 5.05) 

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 LAMA3 0.0121 1.22 

VTN.1 VTN 0.0007 1.29 L1CAM.1 Ll CAM 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 IGF1 0.0214 1.20 

TOP2A.4 TOP2A <0.0001 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, 
osteo ontin.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 

SLnl 6Aq.1 SLnl 6A8 <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 ElF4EBP1.1 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.i CXCRS 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 

PTGIS.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 C D44_s 0.0060 1.25 

MM P7.1 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 
higher 

for which increased expression is associated with 
tumor stage (p-value 5.O5) 

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 LAMB3 <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 1L7 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 VW F <0.0001 0.46 IGFBP3.1 IGFBP3 0.0191 0.83 

VEGF.1 VEG FA <0.0001 0.63 IGF1 R.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 HIFI AN.1 HIFI AN <0.0001 0.57 

TNIP2.1 TNIP2 0.0359 0.85 HIF1A.3 HIFI A 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 TNFRSF108 <0.0001 0.64 GSTT1.3 GSTT1 0.0112 0.82 

TNFAIP6.1 TNFAI P6 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 5_ .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 

TG FA.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 

TAG LN.1 TAGLN 0.0001 0.72 FLT4.1 FLT4 <0.0001 0.37 

TACSTD2.1 TACSTD2 <0.0001 0.58 FLT3LG .1 F T3LG <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 

0.84 FH.1 FH <0.0001 0.67 

SP RY1.1 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 FGF1 <0.0001 0.66 

5OD1.1 SOD1 0.0245 0.83 FDPS.1 FDPS <0.0001 0.47 

SNRK.1 SNRK <0.0001 0.35 FBXW7.1 FBXI.A17 <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 SIR PA 0.0075 0.81 EPHB4 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 SFR P1 0.0156 0.82 EN PP2.1 ENPP2 0.0001 0.72 

SEMA3F.3 SEMA3F <0.0001 0.50 ENPEP.1 ENP EP <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 

49 



WO 2011/085263 	 PCT/US2011/020596 

Table 4b: Proxy genes for which increased expression is associated with 
lower tumor stage (p-value 5.05) 

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 ELTD1.1 ELTD1 <0.0001 0.67 

SCNN1A.2 SCNN1A 0.0024 0.77 EIF2C1.1 ElF2C1 <0.0001 0.51 

SCN4B.1 SCN4B <0.0001 0.50 EGR1.1 EGR1 <0.0001 0.59 

S100A2.1 S100A2 0.0008 0.75 EGLN3.1 EGLN3 0.0002 0.75 

KIAA1303 
raptor.1 

RPTOR <0.0001 0.60 EGFR.2 EG FR 0.0072 0.81 

RPS6KB1.3 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 EFNB1.2 EFNB1 <0.0001 0.55 

ROCK2.1 ROCK2 <0.0001 0.52 EEF1A1.1 EEF1A1 <0.0001 0.55 

ROCK1.1 ROCK1 <0.0001 0.37 EDNRB.1 EDNRB <0.0001 0.44 

RIPK1.1 RIPK1 <0.0001 0.55 EDN2.1 EDN2 0.0012 0.74 

rhoC.1 RHOC <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 DUSP1.1 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 DPEP1.1 DPEP1 <0.0001 0.66 

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

RB1.1 RBI <0.0001 0.61 DLC1.1 DLC1 <0.0001 0.42 

RASSF1.1 RASSF1 0.0002 0.75 DKFZP564008 
23.1 

DKFZP5640 
0823 

<0.0001 0.51 

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

RALBP1.1 RALBP1 <0.0001 0.43 DIAPH1.1 DIAPH1 0.0219 0.83 

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

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

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

PTPRB.1 PTPRB <0.0001 0.31 DEFB1.1 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 DAPK1.3 DAPK1 <0.0001 0.42 

PTHR1.1 PTH1R <0.0001 0.45 CYR61.1 CYR61 <0.0001 0.59 

PTEN.2 PTEN <0.0001 0.51 CXCL12.1 CXCL12 <0.0001 0.62 

PSMB9.1 PSMB9 0.0139 0.82 CX3CR1.1 CX3CR1 <0,0001 0.46 

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

PSMA7.1 PSMA7 0.0101 0.81 CUL1.1 CUL1 <0.0001 0.64 

PRSS8.1 PRSS8 0.0025 0.78 CUBN.1 CUBN <0.0001 0.55 
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Table 4b: Proxy genes for which increased expression is associated with 
lower tumor stage (p-value _. .05) 

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 

P K3CA.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 Stage 3 vs. 1 Gene Official 

Symbol Stage 3 vs. 1 

p-value OR p-value OR 

NFX1.1 NFX1 <0.0001 0.50 CACNA2D1.1 CACNA2D1 0.0352 0.84 

NFKBp50.3 NFKB1 <0.0001 0.59 CA9.3 CA9 0.0299 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 Cl QA 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 

MG MT.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 
._1 

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 ANG PTL2 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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Table 4b: Proxy genes for which increased expression is associated with 
lower tumor stage (p-value 5.05) 

Gene Official 
Symbol Stage 3 vs. 1 Gene Official 

Symbol Stage 3 vs. 1 

p-value OR p-value OR 

KRT7.1 KRT7 <0.0001 0.60 ALDH4.2 ALDH4A1 0.0124 0.82 

K-ras.10 KRAS <0.0001 0.68 AKT3.2 AKT3 <0.0001 0.43 
KL.1 KL <0.0001 0.49 AKT2.3 AKT2 <0.0001 0.64 

KitIng.4 KITLG <0.0001 0.43 AKT1.3 AKT1 <0.0001 0.58 
c-kit.2 KIT <0.0001 0.60 AIF1.1 AI F1 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 
HTATI P.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 

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 

<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 
off icial).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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Table 5a: Proxy genes for which increased expression is 	associated 
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 fas1.2 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 

SI n7A5.2 SI C7A5 0.0002 1.28 BLRi .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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Table 5a: Proxy genes for which increased expression is 	associated 
with higher tumor grade (p-value ._ .05) 

Gene 
Official 
Symbol CCF Grade Gene Official 

Symbol CCF Grade 

p-value OR p-value OR 

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 

LMN B1.1 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 LAMB3 <0.0001 1.49 ANXA2.2 ANXA2 0.0020 1.23 

L1CAM.1 L1CAM 0.0338 1.15 ANGPTL3.3 ANG PTL3 <0.0001 1.32 

KLRK1.2 KLRK1 0.0412 1.15 AMACR1.1 AMACR 0.0382 1.15 

CD18.2 ITG B2 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 ADAiv18 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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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 

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 I <0.0001 0.58 INHBA.1 INHBA 0.0049 0.83 

VWF.1 V1A/ F <0.0001 0.34 IMP3.1 IMP3 <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 	
II 

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 IG FBP6 <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 1G FBP2 <0.0001 0.76 

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

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

tvlsc4.2 TUSC4 <0.0001 0.61 103.1 ID3 <0.0001 0.48 

TUSC2.1 TUSC2 0.0481 0.88 102.4 102 <0.0001 0.64 

TSPAN7.2 TSPAN7 <0.0001 0.29 01.1 101 <0.0001 0.37 

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

TSC1.1 Tsnl <0.0001 0.52 HYAL2.1 HYAL2 <0.0001 0.32 

P53.2 TP53 <0.0001 0.66 HYAL1.1 HYAL1 <0.0001 0.52 

TOP2B.2 TOP2B <0.0001 0.68 HSPG2.1 HSPG2 <0.0001 0.33 

TNIP2.1 TNIP2 0.0001 0.76 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 

TNFRSF10111 TNFRSF1OD <0.0001 0.51 HPCAL1.1 HPCAL1 <0.0001 0.69 

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

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

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

TNFAIP3.1 TNFAIP3 0.0083 0.84 HIFI A.3 HIF1A <0.0001 0.55 

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

TMEM47.1 TMEM47 <0.0001 0.33 HDAC1.1 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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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 

TIMP2.1 TIMP2 GSTM3.2 GSTM3 <0.0001 0.53 

THBS1.1 THBS1 <0.0001 0.58 GSTM1.1 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 GRB14.1 GRB14 0.0001 0.76 

TGFBR1.1 TGFBR1 <0.0001 0.59 GPC3.1 GPC3 0.0012 0.80 

TGFB2.2 TGFB2 <0.0001 0.54 GNAS.1 GNAS <0.0001 0.70 

TGFb1.1 TGFB1 <0.0001 0.66 GMNN.1 GMNN 0.0006 0.80 

TGFA.2 TGFA <0.0001 0.68 GJA1.1 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 

SUCLG1.1 SUCLG1 <0.0001 0.76 GADD45B.1 GADD45B <0.0001 0.54 

STK11.1 STK11 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 

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

SPAST.1 SP ST 0.0002 0.78 FILIP1.1 FILIP1 <0.0001 0.47 

SPARCL1.1 SPARCL1 <0.0001 0.41 FIGF.1 FIGF <0.0001 0.70 

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

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

SNAI1.1 SNAIL <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 FGFR1.3 FGFR1 <0.0001 0.48 

SLC9A1.1 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 

FRP1.3 SFRP1 0.0003 0.78 ERG.1 ERG <0.0001 0.36 
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Table 5b: Proxy genes for which increased expression is associated with 
lower tumor grade (p-value 5-05) 

Gene Official 
Symbol CCF Grade Gene 

Official 
Symbol CCF Grade 

p-value OR p-value OR 

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 SELF <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 

I  

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 EGR1.1 EGR1 <0.0001 0.50 

RIPK1.1 RIPK1 <0.0001 0.50 EGLN3.1 EGLN3 <0.0001 0.69 

rhoC.1 RHOC <0.0001 0.70 EGF.3 EGF 0.0200 0.85 

RhoB.1 RHOB <0.0001 0.36 EFNB2.1 EFNB2 <0.0001 0.36 
ARHA.1 RHOA <0.0001 0.34 EFNB1.2 EFNB1 <0.0001 0.46 

RHEB.2 RHEB <0.0001 0.72 EEF1A1.1 EEF1A1 <0.0001 0.39 

RGS5.1 RGS5 <0.0001 0.30 EDNRB.1 EDNRB <0.0001 0.33 

FLJ22655.1 RERGL <0.0001 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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Table 5b: Proxy genes for which increased expression is associated with 
lower tumor grade (p-value 5.05) 

Gene 
Official 
Symbol CCF Grade Gene 

Official 
Symbol 

CCF Grade 

p-value OR p-value OR 

PTK2.1 PTK2 <0.0001 0.36 DET1.1 DET1 <0.0001 0.63 

PTHR1.1 PTH1R <0.0001 0.50 DEFB1.1 DEFB1 0.0001 0.77 

PTEN.2 PTEN <0.0001 0.40 DAPK1.3 DAPK1 <0.0001 0.48 

PSMA7.1 PSMA7 0.0002 0.78 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 

PP P2CA.1 PPP2CA <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 

CLDN10.1 

COL18A1 <0.0001 0.53 

PDZK1.1 PDZK1 <0.0001 0.76 CLDN10 0.0351 0.87 

PDGFRb.3 PDGFRB <0.0001 0.42 CLCNKB.1 CLCNKB <0.0001 0.73 

PDG FRa.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 C D44_1 0.0216 0.86 

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

BFGF.3 NUDT6 <0.0001 0.63 CD34.1 CD34 <0.0001 0.39 
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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 

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 

Cl 3orf15 <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 Bc1x.2 BCL2L1 <0.0001 0.76 

MT1X.1 MT1X 0.0276 0.86 BcI2.2 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 <0.0001 0.62 AGTR1.1 AGTR1 <0.0001 0.44 

Kiting .4 KITLG <0.0001 0.46 ADH113.1 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 <0.0001 0.67 ADAMTS5.1 ADAMTS5 <0.0001 0.56 

HTATI P.1 KATS <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 

1TG 83.1 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 AAM P.1 RAMP <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 
presence of necrosis (p 

expression is associated with the 
-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 ITG B4 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.i 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 El F4EBP1.1 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 RND3 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 .5_ .05) 

Gene 
Official 
Symbol CCF Necrosis 

1.41CD82.3 

Gene Official 
Symbol 

CCF Necrosis 

p-value OR p-value OR 

upa.3 PLAU 0.0002 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 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 

IIEEIIIIIIIIIIIEZCIIIIIIII 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 

MM P7.1 MMP7 <0.0001 1.50 C3.1 C3 <0.0001 1.58 

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

Ki-67.2 MKI67 <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 SUR`,/.2 BI RCS <0.0001 2.11 

MDK.1 MDK <0.0001 1.78 cIAP2.2 BIRC3 <0.0001 1.47 

MCM2.2 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 LAMB3 <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 5_ .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 IG F2.2 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 I D2 <0.0001 0.68 

VW F.1 VW F <0.0001 0.35 !DI .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 HIFI AN.1 HIFI AN <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 

I 

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 <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 SNAll 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 	I 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 S100A2 0.0355 0.82 EG FR.2 EG FR <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 
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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 

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 DIABL0.1 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 PP P2CA <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-Cateni n.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 CSF1 R.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 

66 



WO 2011/085263 	 PCT/US2011/020596 

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

Gene Official 
Symbol CCF Necrosis Gene 

Official 
Symbol 

CCF Necrosis 

p-value OR p-value OR 

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 PDG FRB <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 0001 <0.0001 0.62 CD34.1 CD34 <0.0001 0.34 

BFGF.3 NUDT6 <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 BNIP3.1 BNIP3 0.0021 0.77 

MYRI P.2 MYRIP <C 1001 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 Bclx.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 ANG PTL3 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 S .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 ITG B1 <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 IMP3 <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 IG FBP6 <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 1L6.3 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 EN02.1 EN02 0.0190 3.43 

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

MM P9.1 MM P9 0.0110 2.65 BUB1.1 BUB1 0.0429 2.21 

MMP7.1 MM P7 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 5.05) 

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 GSTMI .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 TMSBI 0 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 FLTI .1 FLT1 0.0046 0.35 

TGFBR2.3 TGFBR2 0.0296 0.35 FHL1.1 FHL1 0.0435 0.47 

TGFB2.2 TGFB2 0.0371 0.30 FHIT.1 FHIT 0.0061 0.29 

TGFA.2 TGFA 0.0025 0.32 fas.1 FAS 0.0163 0.39 

TEK.1 TEK 00.0018 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 ElF2C1.1 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 SGK1 0.0087 0.35 EDN1 
endothelin.1 

EDN1 0.0440 0.42 

SELENBP1.1 SELENBPI 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 RBI 0.0281 0.48 CX3CR1.1 CX3CR1 0.0224 0.13 

RASSFI .1 RASSFI 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 5_ .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 

PDG FB.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 

NO52A.3 NOS2 0.0086 0.11 Bclx.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 

L 	02.1 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 IMP3 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 
officia0.3 

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 CCLS 0.0003 0.78 MRP1.1 ABCC1 0.0291 0.87 

CCR2.1 CCR2 0.0390 0.87 NQS3.1 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 PPAP28.1 PPAP28 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 PSMB9.1 PSMB9 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 cm PI SELE 0.0070 0.81 

DDC.1 DDC 0.0307 0.86 SGK.1 SGK1 0.0100 0.83 

DLC1.1 DLC1 0.0249 0.83 SHANK3.1 SHANK3 0.0311 0.84 

ECRG4.1 C2orf40 0.0244 0.84 SNRK.1 SNRK 0.0026 0.81 

EDNRB.1 EDNRB 0.0400 0.86 TEK.1 TEK 0.0059 0.78 

EMCN.1 EMCN <0.0001 0.68 TGFBR2.3 TGFBR2 0.0343 0.85 

EPAS1.1 EPAS1 0.0411 0.84 TIMP3.3 TIMP3 0.0165 0.83 

fas.1 FAS 0.0242 0.87 TMEM27.1 TMEM27 0.0249 0.86 

FH.1 FH 0.0407 0.88 TSPAN7.2 TSPAN7 0.0099 0.83 

GATA3.3 GATA3 0.0172 0.83 UBB.1 UBB 0.0144 0.85 

GZMA.1 GZMA 0.0108 0.84 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 
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Table 8b: Genes for which increased 
expression is associated with higher risk of 
cancer recurrence after clinical/pathologic 

covariate adjustment (p<0.05) 

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 LAMB? 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 Apoptos s 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 
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Table A 

/ 
I 
; / 

1,Gene
.. 

1 Official /Version 
Gene  'Accession Num  Sequence ID  Symbol IID 	3F Primer Seq  R Primer Seq Probe Seq  

I 1 	
1CGTTCCGATCCTCT AGGTCCCTGTTG ATGCCTACAGCACCC 

A:Catenin 1NM 001903 	NM_001903.1 	_ CTNNA1._...._/7.65.  1ATACTGCAT GCCTTATAGG TGATGTCGCA 	_.1 

1 
/A2M.1 -:- 

I 
NM 000014 	NM_000014.4 M „..,  

1 	CTCTCCCGCCTTCCi  
-6456 ... 	/TAGC TGCAG 

OodtitabAbAdKdeatittfddfittc I 
CACTGGGAC 

i 
AAMP.1  !NM 001087 	NM_001087.3  AAMP 

... 1 	laTetGGPAGGTGG 
'5474 	!ACACTAA  

CTCCATCCACTCP 
AGGTCTC 	. 

pa CTTCAAAGG ACCA1 
GACCTCCTC 	, 

1AAACACCACTGGAG CAAGCCTGGAAC CTCGCCAATGATGCT1 
ABCB1.5 -- jtly 000927.,»»,,, NM_000927,2__.  ABCB1:_ _1

1 
 3099 	, !pA-rj-G    CTATAGCC  

AAdAdAbOOdA,CoatdoteAAddelb
_J  GCTCAAGTT  

I LACADSB.1 1 $NM 001609 	NM_001609.3 	 ACADSB mmm  
ItaadadAdAAttA 

 `6278 	19CCAT TCCTCAAAT CCATCATTGT 	; 

1 i TCCGCTGfACGAGG 1 CCGTGTCTGTGA TGCCCTCAGCAATGA/ 
tACE.1  NM 000789 	NM 000789.2  ACE 4257  .ATTTCA AGCCGT AGCCTACAA 

. / TACAATGAGAGGCT TAATGGCCTCAGC CGACCTCAGATCTCC 
1ACE2.1  1NM 021804 	NM 021804.1  ACE2 / /6108  CTGGGC TGCTTG AGCTTTCCC 

I 1 GAAGTGCCAGGAG CGGGCACTCACT TGCTACTTGCAAAGG1 
ADAM17.1 

--- 
1NM,„003183 	NM 003183.3 

-11- 	- 	- 	-- • • 	• 	- 
ADAM17 

  • 	• 

2617.  .. 
• .1diektdfoid6Ad 

GCGATTA GCTATTACC  
fdAtdAdotdal-Titddabffodidtc1 

CGTGTCCTACTGC 	,! 

:--.2r ADAM8.1 
1 	--- 
ADAMTS1.1  

1NM 001109 	NM 001109.2 
1--  - - - f 1 NM_006988 	NM_006988.2 

_ ..„ ADAMS 

ADAMTS1 

3978 	!COCA 
 i UPAGAGGTGCAAG 
2639 	/CTCATCTG 

TGGTGC 
ATCTACAACCTTG 
GGCTGCAA 

TACACCCGG  
CAAGCCAAAGadATil 
GGCTACTTCTTCG 

/ GAGAATGTCTGCC ATCGTGGTATTCA TACCTCCAGCAGAAG1 
ADAMTS2.1  'NM 014244 	INM 014244.1 

I 	
I NM005099.3 

ADAMTS2 3979 

12642 

GCTGG TCGTGGC 
AATTTCCTGAAGG 
AGCCTGA 

CCAGACACG 	-; 
CTGCTTGCTGCAACCI 
AGAACCGT j 

i I I I GACAAGTGCAT 
1GGTGTG IADAMT54.1 

ADAMTS5.1 
------ 

'NM 005099 

1NM_007038 	NM 007038.1 
' 	-..-dAatafdadfaAb 

ADAMTS4 

ADAMTS5 
/ 

26.4 1 	G A A A T C p 
GGAACCAAAGGT 
CTCTTCACAGA 

'ATTTACTTGGCCTCT 1 
CCCATGACGATTCC 

1 / 	
1GcGAbtrcAAA6TG cAcAdAtdbabrdAbAbAdddfoodiCI 

ADAMTS8.1  $ NM - 007037 	NM_007037.2  ADAMTS8 =2640 	!TTCGAG  /- TCAATCACCT 
 

GTGTTTCT. 
GCACAGGTTACACA CGACATTGGCAG 

A  
CCGGCTCCCGTTAT i 

ADAMTS9.1 1NM_182920 	NM_182920.1 ADAMTS9 16109 	iACCCAA 	., TCATCG    
iC6AtdifiAAddoAd

„„  GGGACATTC  
ci 

LADD1..1 	_ _ JNM 0011,19 	NM_001J1.9,3_ ),NDDJ__ 13980 	LpTcgg ...,.._..._.., 	., r  gicAppAT _ ysiggpiqq.,, .,, .,,,,,, 
ATGACCAGTGCTCTG1 FAAGACCATCACCTC CAM i i GCGGCTC 

ADFP.1  1NM 001122 	NM 001122.2 	 PLIN2 /4503 	!CGTGG / 
AAGCCAACAAACCT 

TAGCTTC 
AAAATGCAAGAAG) 

CCCATCATC 	/ 
I I CCTCAATGG CAA 1 

1ADH1B.1  iNM 000668 	NM 000668.4  ADH1B X 6325 	i TCCTTC TCACAGGAA AGGTGACACA 	I 

0 
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Table A 

i 	 1 

. 
Gene 	' 

Official 	!Version 
i : 

i 

Gene 	Accession Num iSequence_ID  Symbol 	IID  F Primer Seq R Primer Seq Probe Seq 
1TGTTGGGGAGTAAA AACGATTCCAGCC TCTTGTATCCCACCA 

ADH6.1 	 NM 000672 	NM000672.3, 	. ADH6 	16111 	lcApupG    cgTTC 	....,...  TCTIGGG....29, ..,........._...1  
- 1-. do bOdAOAA 	Ad i 

TCCTAA
tdaoddOtAAA  CGAGTGGAA GTGCT 

ADM.1 	 NM 001124 	N 	001124.1 M- ADM 	t3248 	EACG
AA 

i 
	 G CCCCACTTTC  

AGCCAACATGTGAC TCTGATCTCCATC CAACACGTCACCACal 
AGR2.1. 	 NM 006408 	NM 006408.2  AGR2 	=3245 	!TAATTGGA  TGCCTCA CTTTGCTCT 	i 

i 1 	1GATCCAGCCTCACT CCAGTTGAGGGA TGAGACCCTCCACCT1 
AGT.1 	 NM 000029 	NM000029.2 AGT 	[011? 	1ATGCCT GTTTTGCT TGTCCAGGT 	,I 

r    	-.. ...-  	-...-- 	--- , 
iNM 

   r 	-- '''''''''''''''' dfACAAdcAttat Aftdttokedb AA fa 1 
AGTR1.1 	 000685 	NM 000685.3 ..,, ,......... AGTR1 	1425,.t „ 	J.DCTqGC 	.. GCGTCG 	..._ WIPcP.P.P..................,„4 

? --T-  re-bdadAtAdAbAc ACATCTTaTGGGA CAGGCTAGCCAAAC  
AHR.1 	 INM 001621 	INM 001621.2  AHR 	13981 	(CGACTT AAGGCA GGTCCAACTC 

i 
, t 	t GACGTTCAGCTACC 'TCAGGATCATTTT ATCTCTTGCCCAGCA1 

AIF1.1 	NM_032955 	NM_032955.1  AIF1 	16452 	;CTGACTTT 
I 	ICGCTTCTATGGCGC 

TAGGATGGC 
TCCCGGTACACC 

TCATCCTGA 
CAGCCCTGGACTAC 

AK M 005163 	NM 005163.1 
1TI?....---  -. 	- 

N
t.-------------..L-----...---------  

AKT1 	18 	1TGAGAT 
I 

ITCCTGCCACC 	TT ---.1---.....---L.---------.....--d.--d.  
ACGTTCTT 
bdtbdIAAAtt6AeAddfcAbarabdA 

CTGCACTCGG 

AKT2.3 	 NM 001626 	NM 001626.2 _ AKT2 	1358 	IAAACC TCATCGAA GGTCGACACA 
--TITTGTbi-CTGCCTTG '1 CCAGCATTAGATT TbACGdfAbAbAAit 

AKT3.2 	1NM_005465 	NM_005465.1  AKT3 	21 	jGACTATCTACA  CTCCAACTTGA TTTCCGGA 	4 
1 (GGACAGGGTAAGA AACCGGAAGAAG CTGCAGCGTCAATCTI 

ALDH4.2 	 1NM_003748 	NM 003748.2  ALDH4A1 	12092 	ICCGTGAT  TCGATGAG CCGCTTG 	.1 
GGCTCTTTCAACAG GCATGCTCCACC CAGCCACTTCTTGGC 

ALDH6A1.1 	INM 005589 	NM 005589.2 ALDH6A1 	_16114 	,,ICAGTCC AGCTCT TTCTCCCAC  
- 1 : 

	
1Gcbi-dtAcGtocc TCATCGGAGCTT TGCCAGAGCCTCAA 

ALDOA.1 	 NM 000034 µv  1NM_000034.2 ALDOA 	J.."0010„... 	AGCTC... 	._... 	..... _... GATCTCG 	,..._.  CIGTCTCTGC 
i 	'beCTCTACCAGAAG TAACTTGATTCCC Tebbdt ftt deffdA 

IALDOB.1 	INM_000035 	NM_ 000035.2  ALDOB 	(6321  GACAGC ACCACGA GGATGTTTCTG 
AGTTCCTCAATGGT AGCACTAGCCTG CATGCTGTTGAGAC 

1.?..7.+1, -. 9,x1,?,0._______INM_999.97....... . 	N.N=99.9P.9.7.....1_!,t1-.9.?S_....,,....„,.,.........., 12 	3861 GCCAAC GAGGGC GCTCGACCTC, 	.. 
1 i 	GAGCTGCAGGACT : GAAGCCTGAG A 

AL0)5.1.  	NM 000698 _ 	 _44/1_000698.2 ALOX5 _ 	_14259____3 TD,..G.,..T.G.A...,,.....,,, CITG_GG CGTAGACATC 

1 
IAMACR1.1' 	NM 014324 	NM 014324.4  i 	

1GGACAGTCAGTTTT 
AMACR 	:3930 	f AGGGTTGC  

GACAGCCCAGAG 
ACCCAC 

CAGTA Adtedadde 
CTGTTTCCC 

1 	 , 1 	iTCTACTTGGGGTGA TCACGTGGCTCGAC CC I I I 1 I AAAGCC 
1ANGPT1.1 	NM 001146 	[NM 001146.3  ANGPT1 	(2654 	1CAGTGC  ICGACAGT TATAGAAAACTCCA  .‘ 
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Table A 

i Official ;Version 
:Gene  

/ 
Gene  !Accession Num 

i 

ISequence_ID Symbol  OD  F Primer Seq 
CCGTGAAAGCTGCT 

R Primer Seq 
TTGCAGTGGGAA 

Probe Seq 	
€ 

AAGCTGACACAGCC 1 
ANGPT21 INM 001147 NM_001147.1 ANGPT2 ....12655.....,_.  CTGTAA GAACAGTC 	/ ..„9. TCCCAAGTG C.,  

. 1 
1....NPPT!?,1 	,_a_„,-............... 

•I----  i 
NM 012098 

1----  '''. 	- ' 	.- 
L NM- 012098.2 _.....„. 

- 	- 
ANGrTp 	

1
1.3.982  

bOdAtotdodfdAA 
CTCC 
GTTGCdATTACTGG 

btadtdoffA 
TGCACTCG 
TGCTTTGTGATCC 

,,, 
 

fotabAbAAddA bdfl 
CAGGCTCCT  
CCAATGCAATCCuG i 

:.4 
tt 
,c,,,4  

ANGPTL3.3  ;NM 014495 €NM_014495.2  ANG PTL3 16505 CAATGT CAAGTAGA z GAAAACAAAG 	€ 1,4 
ON 

i ATGACCTCAGATGG 
a  

CCGGTTGAAGTC CATCGTGGCGCCTC 1 ''' 
1ANGPTL4.1 NM 016109 Ny1016109.2 13237 	AGGCTG CACTGAG TGAATTACTG 

/ ) .Ng.F7L7,1 	..,,_ 1mc021146  mc0?,1146:2 	....314p7_7 .,..1611..,_ 
MfedAdAdAdto6A 

ACCTCA 
dabAtbdAddfd 
CTTATTGT 

tbXOddAddadarki 
GTACACTCCA  

ANTXR1.1  iNM_032208  NM_032208.1  ANTXR1  1.3363 	1CCAACC 

1 	Ic-rboAddfatAbof GAGAAGGCtdOd 
AGACTCTG 

AGCCTTCTCCCACAd3  
i 

CTGCCTACA  
f 1 

1GCCCCTATCCTACC CCTTTAACCATTA TCCTCGGATGTCGCT1 
'ANXA1.2  1NM_000700  NM_000700.1  ANXA1  11907 	TTCAATCC TGGCCTTATGC GCCT  

/ 	iCAAGACACTAAGGG CGTGTCGGGCTT CCACCACACAGGTA i
kpCAGCGCT 	 LANXA2.2 	 44/1 004039 NM 004039.1 ANX.A2 12269 	€CGACTACCA CAGTCAT  pi 	 € 

-.--01  
1 
1MXA4.1 

€ 
1NM_001153 NM 0Q-1153.? ANXA4 

€ 	itdadAdadAidAA 
3984i 	IGGAAAT    TG.  GG.C.A .  . 	. 	__, 

dtcATACAGGTCC.TGTCTCACGAGAGC 
i 

CAGA %ATCGTC 
- -1-  - 	• - 1 - 	• • - •-• - »» ' 	GCTdAAdoCTGGA AGAACCACCAACA AGTACCCTGAAGTGT 

ANXA5.1  /NM
- 

 001154 
i 

NM_001154.2 ANXA5 
i 
13785 
€ 

€ 
AGATGAC 
GACTGCAAAGATG 

TCCGCT 
TAGCCATAAGGTC 

CCCCCACCA 	i 

CTATGACGATGCCCT1  
1AP-1 (JUN official).2  1NM_002228  NM_002228.2 JUN 12157 GAAACGA CGCTCTC . CAACGCCTC  

ACAACGACCGCAC CTGAGGCGGTAT CTTCATCCCGCCTGA 
h 	m ol , 
	 1NM 005498 AP1M2 15104 CATCT GACATGAG TGGTGACTT 

"""' ' --- 1----- 
NM_  005498. 3 

-r   / CACAAGGAAGAAG CATCCTGGITCAC i'GCAATTCAGCAGAA) 

LAPAF1.2 J NM_181861 NM_181861.1.   AM!" 119p6,.._ CTGGT_GA.  ........._ ...... Cfrr....0 AA  qpicippw 
GGACAGCAGGAAT ACCCACTCGATITCATTGGCTCCCCGTA 

APC.4  NM_  000038 _  NM_000038.1  APC  €. 41  GTGTTTC 
CCAGCCTGATAAAG 

GTTTCTG 
CACTCTGAATCCT 

GACCTGTA 	1 / 
€ AGGACAGGACCTCC € 

ro n ,...i 
AIDOC1.3_____ 	 NM 001645 NM 001645.3 _ 	,, „..„....... APOC1 	 ., 	, 16608 GTCCTG TGCTGGA CAACCAAGC 	1 r,, 

1 1 	1GCCTCAAGAGCTG CCTGCACCTTCTC ACTGGCGCTGCATG 1 t), 
APOE.1 1NM_000041 

--T 	• 
„„ NM 000041.2.  „. , 	- _ m).cT.  kw 	!GTTQG 

1 	iCGGACCAAGAACT 
CACCA  TCTTCCAC 	. 	.__. 

AGGCATATCTCTCCT 1 6.  A l I I TGTCCTGGC 
APOL1.1  

€ 
€ 

1NM_003661 
1 

INM_003661.2   APOL1 !6117 	GTGACC 
€ 	1GAGCAGCTGGAGT € 

CCCTG - 
AGAGATCTTGAG 

. GGTGGCTGC 	, 
CAGCTCTGCACCAA 1 

7,7 
47,  

APOLD1.1  INM_030817 NM_030817.1  APOLD1 16118 	1CTCGG :GTCGTGGC  GTCCAGTCGT  



Table A 
Gene 1 1 

Official 	!Version 
Gene  Àccession Num Sequence_ID / Symbol 	OD  IFPrimer Seq R Primer Seq Probe Seq 	 I 1 1 1GCTTGCTGTATGAC AAGGCTGACCTCT ACAGCCTTCCCTCTGI 
AQI31 .1 'NM 198098 NM198098.1 /.. „ 	- 15294 AQP1 i CCCTG CCCCTC CATTGACCT  .....„ 

I IfdfdAbidAAAtdd TTGTGGTTCGTTA CCGTCCTCGGGAGC1 
AREG.2  NM  .. 001657 NM 001657.1  AREG 	187  1CTTCTAGTAGTGA  TCATACTCTTCTG CGACTATGA 

ARF1 .1 
/ / 	 1 N M_001658 	INM = 2776 

1CAGTAGAGATCCCC 
ipwci-   .._ 

ACAAGCACATGG 
CTATGGAA  

QTTGTCCTTGGGTCA/ 
CCCTGC A 

I - • - ''''' - - - 1 	' 	' 	• 1GCATdGdefACTG CCACATCGATTCA AGCTTGCTCAGTCC 
A5p99.1 !NM ,.„...- 920 031 031920.2 NM  13873 ICATCC GCCAAG GTGCACAAAA 	,,.._, ,......., I 

/ / IACTCTGCTTCCCAA GAAGCTAGAGGC CTGTTCACACGCTCA1 
ARGHEF18.1  INM_015318 1NM_ 015318.2 ARHGEF18 	3008  IGGGC  CCGCTC GCCTGTCTG 

/ 
1 / 

I 
GGTc • CTCCGTCGG 1 GTCGCAAACTCG CCACGGTCTGGTCTT  

ARHA.1  iNM 001664 1NM 001664.1  12981 RHOA 	i TTCTC  GAGACG CAGCTACCC 
i 

r 
1 1 ITGGTCCCTAGAACA TGATGGAGGATC TAAAACCGGGCTTTC 

ARHGDIB.1 _ NM 001175 JNM_001175.4 _ ARHGDIB 43, 987_, 1AGAGGC AGAGGGA_G .. ACCCAACCT 	_ 
CTGGGCGAGCACGc 

ARRB1 .1 1NM i--- 	- 004041 1 _INM_004041.2 
I 

AR RB1 	12656 
ITGCAGGAACGCCT 
1,9ATCAA 

GGTTTGGAGGGA 
TCTCAAAGG TTACCC I I I C ,,..____... 	.., 

ASS1.1  
/ 
;NM  
t 
/ 

054012 1 NM 054012.3  / ASS1 	/6328  
1CCCCCAGATAAAGG 
[TCATTG 
1AGAACGCCTATTTG 

TGCGTACTCCATC 
AGGTCAT 
GGCAGAAAGAGG 

TCTACAACCG6TTCA 
AGGGCCG 
ACCTAGGACTCGTTC 

iATP1A1.1  1NM _ 000701 NM_000701.6  ATP1A1 	[6119  GAGCTG TGGCAG TCCGAGGCC 
? 1 CCGCTTTCGCTACA TGGGAGTATCGG TCCAGCCTGTCTCCA 

.2 ATP5E 	13535 GOAT ATGTAGCTG GTAGGCCAC 
11' 171-''  INM''.99--

i'
NM...99..... '  ---- 	1   rAkcA-rdOGGAAc GGTGATGATCCG CITCCTGAACTTGG5 

/ATP6V1B1.1 1NM 001692 	J,NM0016923 ATP6V1B1 	16293 1 z GTCTG CTCGAT CAATGACCC  
i  

/ 1----  ItTGCAGCCCTbTCT OTGC4bAGAGAA TATCCCACCTCCATC 
AXL.1  I NM 001699 NM 001699.3  AXL 	;3989 LTCCTAC  GGGGAGG CCAGACAGG 

/ 1 
I 

/ 1CCGAGGCCCTGAC GTCCCGGGTTGT CCATCGATCCAGTCT 
IAZU11    

1NM_001700 NM 001700.3 	, Azyi 	6129 TTCTT 
-bGCTOTLIGTGdbtA 

TGAGAA 
TbAGATeACGAA 

CGGAAGAGC 
AGGCTCAGTGAYGY 

•B-Catenin.3 /NM 001904 NM_001904.1_ cTNNT..... 	176...9CTGTCCTT 
GGGATCGAGACAf 

GAGCACAGATG 
fGGAATTCAtdCA 

CTTCCCTGTCACCAG 
.:: 	_. 	.....„.„, 

CGGCATCTTCAAACC 
1B2M.4  1 i NM 004048 i NM_004048.1  B2M 	1467  / GTAAGCA  ATCCAAAT TCCATGATG 
i 1 IGGGTCAGGGGCCT CTGCTCACTCGG TGGGCCCAGAGCAT 
1BAD.1  1NM 032989 NM 032989.2  BAD 7209 ICGAGAT  CTCAAACTC GTTCCAGATC 
/ i 

/ 
/ 1CGTTGTCAGCACTT GTTCAACCTCTTC CCCAATTAACATGAC 

I BAG1.2 /NM 004323 INM 004323.2 BAGI 	1478 1GGAATACAA 	iCTGTGGACTGT CCGGCAACCAT 
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Table A 

i I 1 
'Gene / 

Gene
Official 

Accession Num Sequence_ID1  
Versioni 

IID .Symbol  F Primer Seq R Primer Seq Probe Seq 
1 / I <CTAGGGGCAAAAA : CTAAATGCCCAAG TTCCATGCCAGACAG 

/ 
1BAG2.1 INM 004282 !NM 004282.2 BAG2 	12808 , I GCATGA 	. GTGACTG 	._, 

bdbAAdAtAbAc
_ GAAAAAGCA 	/  ._„„. 

I 1 1 idokitoodAd0Aft ACACCCCAGACGTC i 
1Bak.2 INM 001188 NM_001188.1 BAK1 	182 I CTACCT  CCACCAAT 	_., CTGGCCT  

Bax.1  
/ 
NM 004324 NM 004324.1 

I 
BAX 	i10  

iccGccdfadAdAo 
AGACT 

i-TGCoGfeAGINA 
ACATGTCA 

TGaaAaTCGGAAAAAli  
GACCTCTCGG 

1 1 CCTGGAGGGTCCT CTAATTGGGCTCC CATCATGGGACTCC-11 
IBBC3.2 INM 014417 NM 014417.1 BBC3 	1574 GTACAAT ATCTCG   p CCCTTACC    

%n ,,,,,,, reee,,,,,,,, 	 .N vomon 	,,,,,,,,, 	 ......%•••,,,,,,P.w.sN, , ,r, 

i
dAdAtddAdotAdt odtAfdAttfAA6 ftddAdddadAAGG i 

IBc12.2 1NM 000633 NM 000633.1 qpi2 	161  Agcp\c-rpAGA 
iboAocci-doktdtA 

oGcArrriTqc_igiqqw.  
tdAAdd-totroA 

_,I 
CAGTCAAGCTCAGT I 

IBCL2A1 ,1  NN.1 pg4g4q.  ),Nryupp4o49.?_ Bcp.)!0.,,,,,j,p,g??.  w !TCATCA 	,,_ GGCAATGT  GAGCATTCTCAGC 

1 ; AACCCACCCCTGTC 1 CTCAGCTGACGG TCCGGGTAGCTCTC 
‘13CL2L12.1  INM 138639  NM 138639.1  BCL2L12 	13364 i TTGG GAAAGG 	.AAACTCGAGG  .i- 

i 1 i iICTT I I GTGGAACTC CAGCGGTTGAAG TTCGGCTCTCGGCT I 
1Bc1x.2  INM_001191 1NM001191.1 BCL2L1 	183 1TATGGGAACA CGTTCCT .GCTGCA  
1 / / I iTGTACTGGCGAAGA GCCACGTGATTCT CAGGGCATCGATCT  

ILI 1BCRP.1 1NM 004827 NM 004827.1 ABCG2 	1364 IATATTTGGTAAA 
i CCAGGAAGAATGCT 

TCCACAA 
TGGTGATGGGAG 

CTCACCCTGG 
TTCGCCAGGTCATTGI 

I BFGF.3 !NM 007083 NM_007083.1 . .NUDT6 _1345  ITAAGATGTGA  _.. ITGTATTTTCAG AGATCCATCCA 
- 	r - 	------- --- 1  idAadfeobbkAdd cti-bffdttbAd -dAAddafdiddAdes 

1BGN.1  / 

LBHLHB3.1  

1NM 001711  
1 	- 
i NM-  030762 / 

NM 001711.3  

NM 030762.1  

BGN 	13391  
I 

BHLHE41 	 j6121  
 t 

/ 
ATGAC 
AGGAAGATCCCTC 
GCAGC 

AGGACGA 
iTTGAACCTCCGTC 
CTTCG 

ACCTCTACGC 
AGGAAGCTCCCTGA 
ATCCTTGCGT 

/ 
1 / 

i ATTCCTATGGCTCT GGCAGGAGTGAA CCGGTTAACTGTGG 
113,IK.1 	 I NM001197 

1 

1NM 001197.3 B!1< 	z2281 
-1--  

/ 
4  
iGCAATTGTC 
CCTGCAAAAGGGAA 

TGGCTCTTC 
CGTGGTI-GAcfalb 

 CCTGTGCCC  
fidGCCTCCAdATGI 

IBIN1.3  /NM,..004305  BIN1 	1941  NM_004305.1 .  CAAGAG GATCTCG.  GCTCCC  

/ 1 GACCAAGCAGGAA AGCGCTGTTTCG CCAGGGGCAGCTAC 
IBLI11.1  NM_ 001716 NM 001716.3 CXCR5 	16280 :GCTCAGA GTCAGA CTGAACTCAA  

1 CTGGACGGAGTAG GGTATCTTGTGGT CTCTCACTGTGACAG 
IBNIP3.1 ,„.  INM 004052 

- 	' 
041k4 004052.2 
. 	- 	- 

BNIP3 	13937 
- ' TCAGGGGGCTAGA 

iCTCCAAG GTCTGCG 
CCATTCCAGTTGA 

CCCACCTCG 
CTATGGGCCCTTCAC 

BRCA1.1 I NM007294 NM J07294.3 BRCA1 	/7481 IAATCTGT TCTGTGG CAACATGC 
1GTTGGGACACAGTT TGAAGCAGTCAGT CAGTCGGCCCAGGA 

BTRC.1  [NM_033637 ,NM_033637.2  BTRC 	12555  I GGTCTG TGTGCTG CGGTCTACT 
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Table A 
3  :Gene 	I  

/ 
1 /Gene  

€ 
1 
;Accession Num 

€ € 
Sequence_ ID  

Official 
Symbol 

Version 	€ 	 / 
; 	= 	 i 
OD 	F Primer Seq 	'R  I Primer Seq Probe Seq 

€ t 
k 

€ € 
i 

t € 	iCCGAGGTTAATCCA , AAGACATGGCGC TGCTGGGAGCCTAC 1 

. IBUB1.1 	_ .,,, 
I 
IBUB3.1 

1NM 004336 

'NM 004725 _ 
1 
I NM 000222 - 

NM1 	00.43__361 

/NM 004725.1 
i 
NM_000222.1 

BUB1 

BUB3 

KIT (c-kit.2 o 

I1647 	I 

13016 	I 
, 
150  

/ 	1CTGAAdCAGATGGT 
GCACGTA 

TCATCATT 
GAGGCAACTGCTTA 
TGGCTTAATTA 

TCTCAGTTC 
bd-rdAttcdokAd 
AGTCTAACC 
GGCACTCGGCTT 
GAGCAT 

ACTTGGCCC 	/ 
datdooTtfd-ti-TAA i 
CAGCCCAGG 
TTACAGCGACAGTCAI i 
TGGCCGCAT 	/ 

0 
t.4 . . 1--- o 00 tit t,.t 
c...) 

I ; I TAGAATCTGCTGCC CAAGGGCTGATTT TGCACTCAACCTTCT 1  
1C13orf1 ,,, J .Nry.1014059 

--- -1 
‘NM014059.2 C13orf15 16122 	 

1--  
AGAGGG 
CGGTCATCACCAAC 

TAAGGTGA 
oGGGTACAGTGo 

ACCAGGCCA  
AGAACCGTACCAGM1 

IC1QA.1 NM 015991 NM_015991.2 C1 QAisip.  CAGG AGACGA CCACTCCGG  
/ 
€ 1C1QB.1  

I 
iNM 000491  INM 000491.3  Cl QB  i 16124  

CCAGTGGCCTCAC 
AGGAC 

CCCATGGGATCTT 
CATCATC 

TCCCAGGAGGCGTC 
TGACACAGTA 

/ 1 TCAGCTGTGAGCTG ACGGTCCTAGGT CAGGTCCCATTGCC 1 
1C20 orf1.1  =NM _012112 012112  NM_012112.2  TPX2  (1239  -t- t CGGATA .TTGAGGTTAAGA GGGCG 	 i 

1 / CGTGAAGGAGTGC ACTCGGTGTCCG ACATCCCACCTGCAG1 
C.3.0 	.., '''''''' ___ 
" 	'  

 	INM000064 IN 1%,t1 000064.?  93    lq.135.  _ 
I 

AGAAAGA  
AAGcbdcAteddA 

GGACTT 
tdiTAAdtdcccf 

ACCTCAGTG  
OAAccccbAGAGATT1 

N.)
op  

t.C3AR1.1 
/ 

;NM004054 1NM_004054.2 1 
/ 

C3AR1 16136 GACTT 
ATGTCTGAGTGTGA 

TGCTGG 
AGGCCTTATGCT 

CCGATTCAG  
Afdatb-i-Gccucfol i 

IC7.1  NM _000587  /NM 000587.2  C7 16127 GGCGG GGTGACAG CATCTCAGA  

1 
tzCA12.1  NM 001218 

I 
INM

- 
 001218.3  CA12 

. 
16128 

CTCTCTGAAGGTGT 
CCTGGC 

ACAGGAACTGAG 
GGGTGCT 

AGACACCAGTGCTTCI 
TCCAGGGCT 

€ - i / CAACGTGGAGTTTG CTGTAAGTGCCAT CCTCCCTTGAGCAC14  
19.N.1 1NM 000067  	NM 000067.1 9,A2 i 51 89 ATGACTCT CCAGGG GCTTTGTCC 
1 1 • ,ATCCTAGCCCTGGT CTGCCTTCTCATC TTTGCTGTCACCAGCi 
iCA9.3 
I-  - - - ----- 

NM 001216 
--1  -- 

NM 001216.1 
- 	- 

CA9 	
---- - 	- 

1482 	1TTTTGG 
/ 	- 	aAAAbAffAddfda , 

TGCACM 
CAGCCAGTGGGT 

GTCGC 	 I 
CCATGGCATAACACT 

1CACNA2D1 .1  
f 

1NM_ 000722 

I 

NM 000722.2 _ CACNA2D1  /6129  
£ 
I 

GCCTGT 
CACTAAGGTTTGAG 

GCCTTA 
GCGAATTAGCCCT 

. AAGGCGCAG 	i 

AACCCAAGCTCAAGAI e) 
0-3 

ICN_D1,2 	_...__ 
/ 

 1NM_004342 
' 

. NM 004342.4CALD1 
/ 

11795_ 
1 

ACAGTTCCAGAA 
AdAdddoadAtA 

CTACAACTGA 
tetddaktatOt 

CGCAGGACGAG 
6ddtifdtdetaffei © / 

 CA5pi ..:1    3NM 033292 NM 033292.2 CASP1 16132 GAGAAGGA CCAAGAAA CACACCAGA 	: . 

1CASP10.1  NM_001230NM 001230.4  AS10 CP 1 AT 1633 s  CGG
ACCTTTCTCTTG GC GTGGGGACTGTC 

CACTGC 
TCTACTGCATCTduC / 
AGCCCTGAG 	i o ch 

/ 
t 
i 

k  CCTCACACTGGTGA AATTGCACTTGGG AAAGTCCACTCGGC i o 

ICASP6.1  INM 032992 NM _032992.2 CASP6 16134 	Ai ACAGGA  TCTTTGC GCTGAGAAAC 



Table A 

1 
! 	 ! 

Official 
;Gene 
Version   i 

Gene  
i 

!Accession Num iSequence_ID 
.?.• 
i 

Symbol  LID  
 ITGAGCCTGAGCAG 

F Primer Seq R Primer Seq 
CCTTCCTGCGTG 

Probe Seq 
TCAGCCTGTTCCATG 

I
Cavase 3,1 MM 032991 	Nfv.7_032991.2 	 CASP3  15963 	iAGACATGA GTCCAT AAGGCAGAGC 

ICAT.1 
1 
i 'NM 001752 
	
NM 001752.1 CAT 

1, 	IATCCATTCGATCTC 
i 2745 	j„ACCAAG GT 

TCCGGTTTAAGAC TGGCCTCACAAGGA 
CTACCCTCTCATCC _ CAG I I I ACCA 

i T 	1GTGGCTCAACATTG CAATGGCCTCCAT ATTTCAGCTGATCAG1 
1CAV1 .1  1NM 001753 	NM_001753.3 CAV1 12557 	ITGTTCC  TTTACAG TGGGCCTCC 

? 
? 1 	1CTTCCCTGGGACG .CTCCTGGTCACC CCCGTACTGTCATGC 

CAV2.1 1NM_198212 M..1198212.1„_._.   AC_T_T_G,,,..,...,.,,,.,,...._.,......,. CTTCTGG CTCAGAGCT 
? 1GCTCCTGTGCACAA ' 	...-....-....:-....---- TGGAATCTGCCA CAA  - ... 6AAAbidetetd 

CCL18.1 NM 002988 	NM 002988.2 8 13994 	!GTTGG GGAGGTA CTGCCTCGT 	I 

I 
CCL19.1  

i 
1NM 006274 	1NM 006274.2  .CCL19 

? 	i GAACGCATCATCCA 
! 14107 	:GAGACTG 

CCTCTGCACGGT 
CATAGGTT 

CGCTTCATCTTGGCT  
GAGGTCCTC 

iCCATGTGCTGTACC CGCCGCAGAGGT CAGCACTGACATCAA1 
CCL20.1  INM 004591  < NM 004591.1 CCL20 1998 	AAGAGTTTG1  GGAGTA AGCAGCCAGGA 	i 

1 i 	IGGGTCCAGGAGTA CCTTCCCTGAAGA ACTGAACTGAGCTG 
LCCL4.2 ..„...,.    INM_002984 	NM_002984.1 _ 

I 
CCL4 01 48 

IAGGTTCTGAGCTCT 
CGTGTATGAC CTTCCTGTCT 

ATGCTGACTTCCT 
CTCA  

ACAGAGCCCTGGCA 
1 
1 

oo 1 (,,. • cp..§.? 	
'
INM 002985 	INM002985.2 

— 
14288 CCL5 	 1GGCTTT    TCCTGGL 	,.. AAGCCAAG  	,,...„1 

- ''''' 	- 1"' 	 s 	 .-.‘ • '''' 	.---"'''''' 	'-- ItiCAGGTTGTTGCA CATCTTCTTGGGC TGTCTCokt fidtGA 
CCNB1.2  

CCND1.3  

INM 031966 	NM 031966.1  : 
i 
i NM - 053056 	NM_001758.1 

CCNB1 

CCND1 

619 
, 

88 

' GGAGAC  
GCATGTTCGTGGC 
CTCTAAGA  

ACACAAT 
CGGTGTAGATGC 
ACAGCTTCTC 

TCGGTTCATGCA 
AAGGAGACCATCCC I 
CCTGACGGC 	< 

i 	 1 , 	IAAAGAAGATGATGA 1 	1 
CAAACTCAACGTGCA

CCNE1 
.GAGCCTCTGGAT 1 

1 ' 	 NM 001238.1 CCNE1  	1498 	!CCGGGTTTAC 
IGGTOACCAAGWC 

, GGTGCAAT 
n TTCAATGATAATG 

AGCCTCGGA 	...1 
CCCAGATAATACAGG1 

z . i 	I ATCAGTATGAA CAAGGACTGATC TGGCCAACAATTCCTI 
1CCNE2 variant 1.1  3NM_057749 	NM_057749var1  „ 

? 
CCNE2 1650 	i 	  

i ATGCTGTGGCTCCT ACCCAAATTGTGA TACCAAGCAACCTAC1 
1 
zCCNE2.2     . NM 057749 	NM 057749 CCNE2 ?.1 

1TCCTAACT 
1502 	i 

TATACAAAAAGGT 
T 

ATGTCAAGAAAGCCC1 
? : 

 	, 	...A 
1 1TCCAAGACCCAATG TCGTAGGC i i i CG ACTCACCACACCTGC 

1pqm.i 

1 1CCR2.1  

	

!NM 001295 	, NM 0012952 
i 

NM_/ 	000648 	NM 000648.1  

_ CCR1  116135 	.4.,GGAA 
i CTCG GGAATCCTGA 

14109 	AAACC 

TGAGGA 
GACTCTCACTGCC 
.CTATGCC 

AGCCTTCAC 	i 
TCTTCTCGTTTC-  GAG i. 
ACCGAAGCA 	i 

? z 
AGACCCTGGTGGA AGAGTTTCTGTGG i TCCTTCAGGACTGCA1 

ICCR4.2  INM_005508 	NM_005508.4 CCR4 ! 
6502 	GCTAGAA  CCTGGAT CCTTTGAAAGA 
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Table A 

Gene 	i 
Official 	Version 	1 

3ene 	 Accession Num  Sequence_ID Symbol 	IID 	1F Primer Seq  R Primer Seq Probe Seq 
1CAGACTGAATGGG CTGGTTTGTCTGG TGGAATAAGTACCTA 

DCR5.1 	 1NM 000579 	1NM_000579.1 CCR5 	4119 	'GGTGG 
GdAitik6A-tdcA6t 

AGAAGGC 
cotdAdAttfoto 

AGGCGCCCCC 	 
btodbAtdddAdtG 

3CR7,1::.  	 NM 001838 	INM_001838,2 CCR7 	 caocTq.,... .._....mpl 	 .........._.,,TT  GTCp...T   GAG...C....CAA_  
' 	' 	- -- • 	--- - ' 

DD105.1 	 1NM 000118 	NM 000118.1 
GCAGGTGTCAGCA1 1 	3 ENG 	486 	,AGTATGATCAG 	IGTGATGA 

TTTTTCCGCTGTG CGACAGGATATTGAC 
CACCGCCTCATT  

, 1 	iGTGTGCTAGCGTAC GCATGGTGCCGG CAAGGAACTGACGC 
CD14.1 	 1NM 000591 NM 000591.1 	 CD14 	14341 	iTCCCG 

T 	1CdTCAGGACCCAC 
TTATCT  
GGTTAA1TGGTGA 

TCGAGGACCT _. 
CGCGGCCGAGACAf 

CD18.2 	 INM_000211 NM_000211.1 ITGB2 	149_ 	CATGTCT _ CATCCTCAAGA pOCTTG 

CD1A.1 	1NM  001763  
; 
1NM_001763.1

1  
 CD1A 	14166 	ICTGGAAA 

IGGAGTGGAAGGAA TCATGGGCGTAT 
CTACGAAT 

CGCACCATTCGGTC 
ATTTGAGG 

1 TCCAACTAATGCCA GAGAGAGTGAGA CTGTTGACTGCAGG 
1 CCACCAA CCACGAAGAGAC GCACCACCA 

CD24.1 	 /NM_013230  INM_013230.1 CD24 	
1
2364 T 

1 1 	1GCTGCATGATCAGC , TGTTGTATGGGG CACAGTAATTCGCTT 
CD274.2 	 1NM 014143 NM_ 014143.2 CD274 	14076 	TATGGT CATTGACT . GTAGTCGGCACQ _ 

- - 	w  I 	1 TGTATTTCAAGACC : TTAGCCTGAGGAA-  ti-TATGAACCTG6C5 
CD31.3 	NM _000442  INM_000442.1  PECAM1 	1485 	TCTGTGCACTT  :TTGCTGTGTT TGCTCCCACA 

1 
1' 	1CCACTGCACACACC'CAGGAGTTTACCT 1 CTGTTCTTGGGGCC 

CD34.1 	 NM 001773  .i. .1  NM 001773.1  CD34 	3814 	TCAGA  GCCCCT CTACACCTTG 
[ 1 	GTAACCCAGGACG AAGGTTCGAAGAT CACAGTCTCTTTCCT 

CD36.1   'NM 000072 NM 000072.2 
1--  • • • • • - • • • - ' 	- 

CD36 	16138 	1CTGAGG 
' - 	---1-  - -....tAdAltAAb-roda .. ! 

GGCACC 
faod-rotbtAiitc 

GCAGCCCAA 
cAcbGcadccATcc 

CD3z.1 	 1NM 000734 ;NM 000734.1 CD247 	16419GCGCTT GGCAACTG TGCA  
- 	IGTGot GGAGTCGG TCCCTGCATTO-AACAGGT6CCTTGTCC 

CD4.1 	 zNM 000616  NM 000616.2 CD4 	14168 	GACTAAC  GAGGC CAAGTTCCAC  
i 
/ 

CD44.1 	 'NM 000610 z OW 000610.3 
GGCACCACTGCTTA 1 	i 

CD44 	14267 	f TGAAGG 
GATGCTCATGGT 
GAATGAGG 

ACTGGAACCCAGAA 
GCACACCCTC 

1 
1 	IGACGAAGACAGTC ACTGGGGTGGAA CACCGACAGCACAG 

CD44s4 	 Ify159040 	 _ 	_1:M59040.1 11990 _ICCTGGAT TGTGTCTT ACAGAATCCC 
1 i 	iCTCATACCAGCCAT TTGGGTTGAAGAA CACCAAGCCCAGAG 

CD44v6.1 	 1AJ251595v6 AJ251595v6  i J1061 	iCCAATG ATCAGTCC GACAGTTCCT 

INM_000560  CD53.1 	1  
1 

I NM_000560.3 
/ 	ICGA6AGoAfCCACC:TGCAGAAATGACY 

CD53 	16139 	1GTTAC  „. 
/ 	1TGGTTCCCAGCCCT 

GGATGGA 
CTCCTCCACOCTG 

CACGCTGCCTTGGT 
GCTATTGTCT 
CTCCAAGCCCAGAT1 

1CD68.2 	jNM_001251  NM_001251.1  CD68 	184 	1GTGT  GGTTGT CAGATTCGAGTCA 
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Table A 

1 	' 
.• Official 

- 

Version 	I 
Gene 	i 	 i  

... 	. 

/ 
Gene  lAccession Num Sequence ID 

) 1 
Symbol  

. 

=ID 	IF Primer Seq  
/ 	GTGCAGGCTCAGG 1 

R Primer Seq 
GACCTCAGGGCG 

Probe Seq 
TCAGCTTCTACAACT 

. 
CP82 3....„....„.„,.„.„.......,,,,,...*00??31..„.....„ NMPP??q1.?_...,..,99§? 

1 	iTGAAGTG 

916  ., 	A,... 
ATTCATGA GGACAGACAACGCT 0 

t.) 
....  I 	 . 

1CD8A.1 	'NM 171827 	'NM 171827.1  CD8A  
1 	AGG6fdA6GTGCfGGGCACAGTAT6 
/ ;3804 	i TGAGTCT  CCAGGTA 

aCAACGGCAAGGGA 
ACAAGTACTTCT 

•- 
es:7 
co 

CD99.1  
.. k 
1NM 002414 	1NM 002414.3  CD99  

GUCCTCCGGTAGC 
/6323 	TTTTCA  

ACCATCACTGCCT 
CCTTTTC 

TCCACCTGAAACGCC, 
ATCCG 

,...> 

/ 1 	ITCTTGCTGGCTACG CTGCATTGTGGC TGTCCCTGTTAGACGI 
i

.4 k'cic25A / z NM 001789 	1NM 001789 1 CDC25A 190 	CCTCTT -4, ACAGTTCTG TCCTCCGTCCATA 	1 
A AA C G AG C AG TTTG GTTGGTGATGTTC CCTCACCGGCATAG 

1CDC25B.1 

CDH1.3  

NM_021873 	NM 021874.1_ ,  

1NM 004360 	NM 004360.2  

CD C25B _ 

CDH1 

1389 ,,, 	CCATCAG I 
1 	iTGAGTGTCCCCCG / 
01 	GTATCTTC 

CGAAGCA 	_ACTGGAAGCG 
CAGCCGCTTTCA 
GATTTTCAT 

fGCCAATCCCGATGA11  

AATTGGAAATTT 	i 

ICDH13.1  1NM 001257 	NM 001257.3  CDH13 61110 	'GTCCCG 
/ 	

iGCTACTTCTCCACT CCTCTCTGTGGA 
CCTGCCT 

AGTCTGAATGCTGCC' 
ACAACCAGC  

1 , GACTGTCTGAATGG CCAGGGGACTCA CAGAGGCCAAGCTC 

co 
LA 

LCDH16.1 .,_ ____ 
• 

iNy_004062_11v_004062.2 

INM 

,v9D1-11q .145?9 

3965  

CCCAG 
T
c

G
AA

A
c
C
c
C
c
GATAAGGAT 

GATGGA 
GATCTCCGCCACf 

CCAGCTAGAG 
ATACACCAGCCTGGA 

ICDH2.1  
.1 	---

001792 	1 NM_001792.2  
1 t 

CDH2 GATTCTG 
ACAGGAGACGTGTT CAGCAGTGAGGT 

ACGCAGTGT 
TATTCTCCCGGTCCA 

ICDH5.1  NM- 001795 	1NM_001795.2  CDH5  16142  CGCC :GGTACTCTGA GCCTCTCAA 	1 

1 
1 	,ACACAGGCGACATA CTCGAAGGATGTA TTTCTTCCCTGTCCA i 

9pH6.1 NM 004932 	1NM 004932.2 qpti.  p..,9.?8 	CAGGC AACGGGT GCCTCTTGG  

/ i 1 	"CCTTCCCATCAGCA TTGGGATGCTCAA CCAGTCGCCTCAGT i 
CDK4.1 	x 1NM  000075 	..,,LNM_000075.2 CDK4 14176 •,_ 

i 

CAGTTC 
AGTGCCOTGTCTCA 
i 

AAGCC 	, 
GCAGGTGGGAXT 

AAAGCCACCT 
TCTTTGCACCTTTCC 

CDK6.1  1NM 001259 	NM_ 001259.5  CDK6 16143 	CCCA CCAGGT AGGTCCTGG 

/ 
CDKN2A.2  

/ 

NM_000077 	NM 000077.3 _ CDKN2A 
 AGCACTCACGCCCT 

14278 	AAGC 
TCATGAAGTCGAC 
AGCTTCC 

CGCAAGAAATGCCC 1 
ACATGAATGT 	1 

v 
n .i 

I 
10EACAM1.1_ 	_....INM,,0017-12 	NM_001712.2,, CEACAM1 

1 
/2577 

ACTTGCCTGTTCAG 
AGCACTCA 

TGGCAAATCCGAA 
:TTAGAGTGA 

TCCTTCCCACCCCCA, / 
GTCCTGTC 	/ 

(,) 
ba 

I TTGGTTTTGCTCGG GTCTCAGACCCTT AAAATGAGACTCTCC / r, 
CEBPA.1 iNly! 004364 xaMaNM_004364.2 , CEBPA , 	.xx,42961 	, ATACTTG CCCCC _. 	. 	, GTCGGCAGC  	: . © b.) 

ICENPF.1 
1 NM 016343 	NM_016343.2  CENPF 	/3251  

ci-dbcdfcAkikoc 
GTTC 

GGGTaAGTeitd 
CCTTCA 

AdAbi-GGAccAGGA 
GTGCATCCAG 

= . . 0.• 
i 	- 	1 I GGACTTTTGTCCAG CGGCGCTTCTCT CTCCTCCCGTGGTC 

/ 
1CFLAR.1  1NM 003879 	IMO 003879.3 , 	- 	 _ ,. CFLAR  16144  TGACAGC ; CCTACA CTTGTTGTCT 



Table A 
€ 
€ Gene 	1 
€ Official I Version 	1 € 

Gene  Accession Num  =Sequence _ID Symbol lID 	F Primer Seq 	R Primer Seq  Probe Seq 

L i 	CTGAAGGAGCTCC CAAAACCGCTGT TGCTGATGTGCCCTC 
CGA(CHGA official),.3ANm 001275 	Ny_001275.2 .., CHGA 	_11132 	jAAGACCT 

r----  - 	-IGAtAAA-ftddfAbA 
GTTTCTTC 
o66tdobAAdtA 

TCCTTGG 
boAdOdbAdAtdfb 

Chk1.2  ENM_001274 , m001274.1 

; 	 1 
1 

CHEK1 L99....  

i 

'A...G GGATCAGCTT 
ATGTGGAACCCCCA 
GCTACTT 

ACTGACTATTCA 
CAGTCCACAGCA 
CGGTTATACC 

CTGATCATATGC ___
;z, 

AGTCCCAACAGAAAL; 
AAGAACTTCAGGCG 

Chk2.3  d\IM 007194 	INM 007194.1 ,. CHEK2 [494  

€ 1 	
/ i 	,TGCCTGTGGTGGG /  

€ AAGCT , 

GGAAAATGCCTC 
CGGTGTT 

TGACATAGCATCATC 
CTTTGGTTCCCAGTT 

NM 001166 	NM 001166.2 BIRC2 1326 
Clet!1?----------4----  • - - - - """"" -- - - 	- -------T---  abAfAttfdddtded-fittbATcAAGG TCTCCATCAAATCCT 

1
CTCTTATTCA CAGAAAAATCTT GTAAACTCCAGAGCA 

cIAP2.2  iNM 001165 
1 , 	 € 

NM 001165.2 BIRC3 179 

1 	tGTGACCCTGAAGCT GGTTCAACAGCTC AGAGACTTCCCTGCA 
1CLCNKB.1  1NM_000085 	1NM 000085.1 

i 	 1 
CLCNKB 14308 	IGTCCC  

€ 1G GTCTGTGGATGAA 
i 

AAAGAGGTT 
GATAGTAAAATGC 

TGAGGCACA 
TGGAAAGAACCCAAC 

1 CLDN10 1 1NM 182848 	/NM 182848.2 CLDN10 114.§....._:1CIGCG GGTQGGC GCGTTACQT_____ 
I ,»- . 	-- 1 	TGGTCT6CdbtAGTC GTACCCAGCCIT TGCACTGCTCTCCTG 

1CLDN7.2  
€ 

/NM 001307 	1NM 001307.3 
€ 

CLDN7 12287 	:ATCCTG  
f 	CCCCAGGATACCTA 

GCTCTCAT 
TGCGGGACTTGG 

TTCCTGTCC 
CCCTTCAGCCTGCC 

I  CLU.3  i NM 001831   NM 001831.1 CLU 12047 	! CCACTACCT  GAAAGA CCACCG 

I cMet.2   
€ 
1NM 000245 

i 

NM 000245.1 

t 
€ 	GACATTTCCAGTCC 

€ 
MET   	j§?.„ ...,....,dipp -rcA...  

% 	n-ccurccAcitbdA 

CTCCGATCGCAC 
Aciyr7qT.,.... 	,,...... 
aboffdTTGCTG 

TGCCTCTCTGCCCCA 
gqpiTTGT, 
TCTGACACTGTCCAA 

cMYC 3 U‘IM 002467 	NM 002467.1 MYC 45 	AGGACTA ATCTGTCTCA CTTGACCCTCTT . . 
€ 
€ 
ICOL18A1.1  

i 	 , 
/ NM 030582 	NM 030582.3 

• ---- 
COL18A1 

 1 	i AGCTGCCATCACG 
16146 	€ CCTAC  

GTGGCTACTTGG 
AGGCAGTC 

CGTGCTCTGC/crfai 
GAACAGCTTC 

, 	- € 	IGTGGCCATCCAGC CAGTGGTAGGTG TCCTGCGCCTGATG1 
1COL1A1.1  1NM 000088 	NM 000088.2 COL1A1 11726 	: TGACC ATGTTCTGGGA CCACCG 

€ € 
i 	 1 1 	CAGCCAAGAACTG 

€ 
AAACTGGCTGCC TCTCCTAGCCAGAC 

1 € 1 	1GTATAGGAG CT AGCATTG GTGTTTCTTGTCCTT 
LCOL1 ,,, 	,..,.._ ' 1727  COL  gpum......  !,..._ 	...

1 
 
;A CAAAGGCCTCCCA GAGTCCCAGGAA CTCCTTTGACACCAG 

COL4A1.1  1NM_001845 	NM_001845.4  COL4A1 16147 	i GGAT GACCTG CT GGATGCCAT 
€ 1 i 	 1 1 	, CAACCCTGGTGATG CGCAGTGGTAGA ACTATGCCAGCCGG 
ICOL4A2.1  1NM 001846 	1NM_001846.2 COL4A2 16148 	I TCTGC  IGAGCCAGT AACGACAAGT 
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Table A 

1 
Official 

i 
Version 
Gene 	1

. 

IGene 	.Accession Num Sequence ID Symbol  IID F Primer Seq R Primer Seq Probe Seq 
1 

I zCOL5A2.2 	 1NM000393 NM000393.3 COL5A2 
/ 

 16653 
GGTCGAGGAACCC 
AAGGT 

GCCTGGAGGTCC 
AACTCTG 

CCAGGAAATCCTGTA1 
GCACCAGGC 0 

1COL7A1.1 	 INM Op0094 	INMJ00094.2  „ 	.. qpL7A-1 A4984 
GGTGACAAAGGAQ 
CTCGG 

ACCAGGCTdtbC 
CTTGCT  

CTTGTCACCAGGGT 1 
CCCCATTGTC  --A 

a 
'-• 
"a- 

1 1TCTGCAGAGTTGGA GCCGAGGC I I I I OAGGATACAGCTCCA1 c:6,0  
,C&2.1 	 NM_000963 	/NM 000963.1 _ PTGS2 171 	'AGCACTCTA CTACCAGAA CAGCATCGATGTC 	I V, 
/ 

/ 
: 
1 

CGTGAGTACACAGA CCAGGATGCCAA TCTTCAGGGCCTCTC3/ "" 
1CP.1 	 INM 000096 	1NM 000096.1 CP 3244 	1TGCCTCC GATGCT TCCTTTCGA  

i 1 	
-.v. 

GGCACATACGGATT CAGCGGCAAAAG CGGAGCGTTACATC 
CPB2.1 	 NM 001872 NM 001872.3CM X6294 	ICTTGpT . 	. CTTCTCTA  AAACCCACCT 	1 

1 1 	1GATOatdoofboA GAGTGAAAGTCA CATGACTCAGGGAC 
CRADD.1 	;NM 

I 
1 

003805 	1NM_003805.3 t 
 1 

CRADD  /6149 	!GCAAC 
i• GGGTCTGTGCCGC 

GGATTCAGCC 
TGACCGTGCCAG 

ACACTCCCCA 
CCTGGCTGCCCAAG 

1 
icripto (TDGF1 official).1NM 003212 	1NM_003212.1 TDGF1  1096 	iATGAC CATTTACA AAGTGTTCCCT 	I 

1 ! 	iGACGTGAACCACA CTCCAGATAGGG CTGTCAGAGGAGCC i 
/CRp.1 	 [NM 

, / 	 : 
000567 	1NM 000567.2 CRP 14187 	1GGGTGT 

i 	TGCAGCGGCTGATT 
GACA 

AGCTGGG 
OAAttattodtod 
TCTACAAACTCA 

CATCTCCCAT 
TCAGATGGAGACCT 
CGTGCCAAATTACA 

ICSF1.1 	1NM 

I 	 i 
000757 	INM_000757.3 CSF1  1510  

i 

, 

GAGCACAACCAAAC CCTGCAGAGATG AGCCACTCCCCACG 
1CSF1R.2 	4 NhA-  005211 	NM_005211.1  
$ 	 -2 

/ 
CSF1R  /2289  

t 
z 

CTACGA 
GAACCTGAAGGACT 

GGTATGAA 
CTCATCTGGCCG 

CTGTTGT 
ATCCCCTTTGACTGC 

1CSF21 	 .NM 000758 	NM 000758.2 CSF2 2779 TTCTGCTTGT GTCTCACT TGGGAGCCAG 	. 

1 	 1 1 	1TACCACACCCAGCA GrAGAddCTGGT CGCAGATCCGATTI-C1 
1CSp2RA.2 	_ 	,ANIC006140_INM_006140,3 	., , 

i 	 1 / 	 i 
zCSF3.2 	 iNM_000759 	/ NM_000759.1 

cp.F?FlA 

CSF3 

,. 114, 77 

1377 

TirccTG 	. 	..GCcACTGT... 
CCOAGdo-Clotdt 
GTCCTT 

deAGGACAGGAG 
CTTTTTCTCA•  

.,..,  ..-_,T.QTGGGATC ... 	..1 
TGCATTTCTGAGTTT 1 
CATTCTCCTGCCTG 

/ GAGTTCAAGTGCCC AGTTGTAATGGCA AACATCATGTTCTTC ' it 
ICTGF.1 	 /NM -001901  

,  
[NM_001901.1 CTGF 2153 TGACG 

GGCCGAGATCTAC 
GGCACAG 
GCAGGAAGTCCG 

TTCATGACCTCGC 	! 
CCCCGTGGAGGGAG1 

C.1,.3  

CT5B.1   	1NM 001908 NM 001908.1 CTSB 6 82 	!AAAAACG AATACACA CTTTCTC 	 :  	2 
co, 
t.4 
= 

1 	 ' GTACATGATCCCOt GGGACAGCTTGT-ACCCTGCCCGCGAT i 1-  
CT5D.2 	 NM 001909 	'NM J01909.1 

CTSH.2 	1NM_004390 	. NM_004390.1  

CTSD 

CTSH  

4385 

1 
1845  

GTGAGAAGGT 
GCAAGTTCCAACCT 
GGAAAG 

AGCCTTTGC 
CATCGCTTCCTCG 
TCATAGA 

CACACTGA 
i TGGCTACATCCTTGk: 

CAAAGCCGA 	/ 

a 
61 cn 
0\ 

/ 	 i 1 GGGAGGCTTATCTClCCATTGCAGCCTT TTGAGGCCCAGAGC 
/CTSL.2 	 NM 001912 	NM 001912.1  CTSL1  446 ACTGAGTGA 	i CATTGC 

3 

AGTCTACCAGATTCT 



Table A 

• 1 Official 
Gene  

iVersion 	1 	 I i 
1Gene  iAccession Num i Sequence_ID Symbol IID 	F Primer Seq  R Primer Seq Probe Seq 

CTSL2.1 	,.., 
1 t NM 
, z 

- 001333 	NM 001333.2 

1 

• 
CTSL2 

I. 	!TGTCTCACTGAGCG 
 11667 	iAGCAGAA 

/ 	,TGACAACGGCTTTC / 

ACCATTGCAGCC 
CTGATTG 
TCCATGGCTTTGT 

CTTGAGGACGCGAA 
CAGTCCACCA 
TGATAACAAGGGCAT 

=CTSS.1 1NM 004079 	JN M004079.3 CTSS 11799 	CAGTACAT AGGGATAGG CGACTCAGACGCT 

, . 
2cuBN.1  2NM 

i 
001081 	1NM 001081.2 CUBN 

, 	1GAGGCCGTTACTGT 
14110 	1GGCA  

GAATCTCAGCGTC 
AGGGC 

TGCC6CATaaf ATOP; 
CATCCTTCA 

i 1 1 I 	TATGCCCTGGTAATG GCGACCACAAGC CAGCCACAAAGCCA 
iCUL1 .1  NM 003592 	N 	0592.. ....i_M- 03  .......2  CUL1 11889 	ITCTGCAT CTTATCAAG GCGTCATTGT 	 
•  — AAGoAtc-r-rodtar Aktbdoktkitod tAfG-ractGcAGAAV 

i 
gYIAk1,.. NM 003589 	NM 003589.1 CUL4A . _ 

	

,........... 	_CTTGGA 

	

, /2780. 	IT AGATGGA TCCACGCTG  	J 

. 1 i 	zGACCCTTGCCGTCT GGAGTGTTCCTA TAGAAdoCAdeedAT1 
1CX3CL1.1  INM- 002996 	1NM 002996.3  ., : 

I 

CX3CL1 16150 	ACCTG/ 
TTCCCAGTTGTGAC 

GCACCTGG 
GCTAAATGCAACC 

AAGAGGCCC 	1 , 
ACTGAGGGCCAGCC 1 

CX3CR1.1  INM  001337 	NM 001337.3 	, CX3CR1  4507 	IATGAGG 	GTCTCAGT TCAGATCCT  
i I 	IGGAGCAAAATCGAT TAGGGAAGTGAT TCTGTGTGGTCCATC1 

c.),..gLi oi [NM 001565 NM001.565.1_ ..pxcLi o  ,, Woo 	LGCAGT GGGAGAGG CTTGGAAGC 
GAGCTACAGATGC TTTGAGATGCTTG TTCTTCGAAAGCar i 

00' 	1CXCL12.1 1NM 000609 	INM 000609.3 rn  • - CXCL12 12949 	1CCATGC ACGTTGG GTTGCCAGA 
1 	TTGCGCCCTTTCCTC CAATGCGGCATAT TACCCTTAAGAACGol 

CXCL1 4.1  NM_ 004887 	NM 004887.3 k 	- CXCL14 13247 	1TGTA  ACTGGG CCCCTCCAC 	, 

I. 1 	,ACCAGACCATTGTC GTTACCAGAGGC TGCTGGCTCTTTCCT1 
CXCL9.1  i NM 002416 	NM_002416.1'  CXCL9 , 	_ TAGCCAACA 15191 	ITCAGAGC  GGCTACTCC 	1 

1 1 
TGACCGCTTCTACC AGGATAAGGCCA CTGAAACTGGAACAC1 

1CXCR4.3 . 	„ 	.„. 	... ,,.._.,„„, NM 003467 	NM_003467.1 CXCR4 12:99 
---ThAdAdOd-rdkodd 

CCAATG ACCATGATGT AACCACCCACAAG 
-1 ' ' 	".." ' 	-- 	- • -- - " "-- 	- ' "- '''' -- dbAdAdtddAdA dtdateAkatA,661 

PSP.!36,.1 

CYP2C8.2  

INM 006564 	IN!Vi_00.6564.1 
i 	- 

1 
its1M  000770 	NM 000770.2 

CXCR6 

.CYP2C8 

/4002 	1ATGTGT 
1CCGTGTTCAAGAG , 

1505 	GAAGCTC 

CAAACACC 
AGTGaGATCACA 
GGGTGAAG 

CCTGGCTGAC 
TTTTCTCAACTCCTC 
CACAAGGCA 

CYP2C8v2 1 NM 030878 	NM 030878.1 , 	- 

1 , 	' 
L5423 

GCTGTAGTGCACG I 
AGATCCA 

CAGTGGTCACTG 
CATGGG 

ATACAGTGACCTrGT i 
CCCCACCGG 

I 1 , AGAACAAGGACAAC GCAAACCTCATGC CACACCCTTT6GAAG 
ATAGATCCTTACAT CAATGC TGGACCCAGAA 

ICYP3A4.2 INM 017460 	NM017460.3 CYP3A4 /586_ 	1AT 

CYR61.1  

1 	- 	 '4--  , 
I NM -001554 	.z  NM_001554.3  

- 
CYR61  

-1-•  - 	1TGCTCATTCTTGAG , 
12752 	!GAGCAT  

GTGGCTGCATTA 
GTGTCCAT 

CAGCACCdTTGdb-A-
GTTTCGAAAT 

1 T 	 iGTGACTGGGCTCAT ATCCCACTTGTGC CAAGTCAGAGTTTCC 
1DAG1.1  INM_004393 	1NM_004393.2 DAGI 15966 	GCCT  TCCTGTC CTGGTGCCC 

1
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Table A 

Gene  

 	Y. 

1 
Accession Num  Sequence_ID 

Official 
Symbol 

Gene 	1 
I 	 1 t Version 	1 
1 ID 
	 , i 
IF Primer Seq  R Primer Seq Probe Seq 

I iCGCTGACATCATGA TCTCTTTCAGCAA TCATATCCAAACTCG 
DAP11,3, 1NM 004938 	NM 004938.1 , 	- 	 - 

1 
DAPK1 _4536 	lATGTTCCT 

/ tbAbOAddadAdb 
CGATGTGTCTT  
bditedAtAdtdA 

CCTCCAGCCG 
dAtdodtAtdcTGAN 

DCBLD2.1 1NM 080927 	NM 0809273 pcBLD?  i3821 AAGTTTA 	'GGCCC CCACTCCCA 	-z....,,z. .„.. 
AAAt dibbfeb-rcG TGAATGCCATCTT ATCACTGGAAC i ui.; 1 

DCC.3  NM_005215 	rNM_005215.1 DCC 13763 	/ACTGCT  TCTTCCA CGGTCGGAC 
I I 	IGAAGGCCACTATCA GCCTCTCTGTTGA CTGCTTGCACAAGTT / 

DCN.1  1NM 001920 	NM001920.3 !---. 
i 

DCN 16151 	ITCCTCCT 
1 	ICCATAGCGTCTACT 

AACGGTC 
AGCTCTAGGGCC 

TCCTGGGCT 	I 
TCAGCATGTCCAGG I 

Dpg1.1 	..,._ 1 NM 016286 	NM 016286.2 	_..:.,DCXR 

t 

46311_ 	,GCTCCA 
1bAGAGCCCAGACA 

ATCACCT 
CCACGTAATCCAC 

GCACCC 	 1 „., 
CCTCTCCTTCGOAAT1 

DDC.1  ./1NM 000790 	NM 000790.3 DDC 15411 	1CCATGA  CATCTCC TCACTTGCG  

1  1GATGGCCTCAGGT 
'14124 	1GGTAACT  

TGCTGACGCAATT CTCACAGGCCTMG 
DEFB1.1  NM - 005218 	NM_005218.3 

, / 
.DEFB1 

/ 	
1 iCTTGTGGAGATCAC 

GTAATGAT 
CCCGCCTGGATC 

CCACAGATCT  
CTATGCCCGGGACT 

DET1.1  1N10_017996 	NM 017996.2 
.1-  

DET1 12643 	i CCAATCAG TCAAACT CGGGCCT 

I -IaGGAGAACGGGAT r GCATCAGCCAGT CTCATTGGGCA5CA 
DHP5.3 ,,,,,,,,, NM 013407.1 DHPS =1722 	[CAATAGGAT CCTCAAACT GCAGGTTTCC 

I 	 I leACAATGGCGGCT / ACACAAACACTGT AAGTTACGCTGCGC 
/ / / 	ICTGAAG CTGTACCTGAAGA GACAGCCAA 

DIABLO.1  
3 1NM_019887 	INM_019887.1  DIABLO 1348 	1  
I 1 	1CAAGCAGTCAAGGA AGTTTTGCTCGCC TTCTTCTGTCTCCCG 

DIAPH1.1 1NM 005219 	NM_005219.2 DIAPHI  /2705 	tGAACCA TCATCTT CCGCTTC 
! I 1 	TCCAATTCCAGCAT GGCAGTGAAGGC AGAAAAGCTGTTTGT 
LDICER1. 2 I 	177438.1 1NM 177438 	NM „ DICER1 (1898 	1CACTGT - 	.. 	_ 	.:. 	..._............... . ....., • GATAAAGT ........... 	. 	.. 	.._ 	.......... CTCCCCAGCA  .. 	......... 	.. 	..,. 

1CAGCTACACTGTCG ATGAGGCTGGAG TGCTGAGCCTCCCA 
DKFZP56400823.1 NM 015393 	NM 015393.2 PAR M1  13874 	1CAGTCC i CTTGAGG CACTCATCTC 

1 
/ 
I 	IGATTCAGACGAGG CACCTCTTGCTGT AAAGTCCATTTGCCA 

DLC1.1  1NM_006094 	NM 006094.3 _  DLC1 3018 	IATGAGCC  1 
i•CACGGAGGTATAA 

CCCTTTG 
AGAAGGAAGGTC 

CTGATGGCA 
CTACCTGGACATCCC 

DLL4.1 /NM 019074 	NM 019074.2 ,..,.., 	 _ 
1 

DLL4 15273 	i GGCAGGAG 
I 	IGGACTCCAGATGC 

CAGCCG 
TAAGCCCAGGCG 

TGCTCAGCC 	.... 
CACATGCAAGGACC 

PPF'1.1 INNI 004413 	NM 004413.2 DPEP1 16295 	1CAGGA TCCTCT AGCATCTCCT 
1 	1AAAGAATGGCACCA AGTCGGGTGTTG CACCATGTCATGGGt 

[DPY$.1  1NM 001385 NM_001385.1 DPYS  16152 	I TGCAG  AGGGGT CCACC I I I G 
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Table A  
!Gene 	 r I 

Official [Version 	1 i 
Gene  z i 

Accession Num  Sequence ID  Symbol  IID 	IF Primer Seq  
TGCACAGAGGGTG 

R Primer Seq 
TCTTCATCTGATT 

Probe Seq  
CAATGCTTCCAACAA 

1 i 	1TGGGTTAC TACAAGCTGTACA i i I GTTTGCTTGCC 
DR4. .. 'NM 003844 	_./_Ny1_003844,1_ INFRSF10A ',89#__ TG ,‘ 

DR5.2  INM_003842 	1NM_003842.2  TN FRSF1OB  
1-6-t-CTGAGACAGTG.0 

1 /902 	1TTCGATGACT  
CCATGAGGCCCA 
ACTTCCT 

CAGACTIGGTGCLi; 1 
TTTGACTCC 	. 

I 	1AGACATCAGCTCCT GACAAACACCCTT CGAGGCCATTGACTTI 
DUSP1.1  NM _004417 	NM /  004417.2  DUSP1  26621 	/GGTTCA  CCTCCAG CATAGACTCCA 

I 	ICGTCCTAATCAACG CCCGCAAAGAAAA CGCTCGGAGCCTGC I 
01395 

: 
NM 001395.1 DUSP9 16324 	/TGCCTA 

i 	-IA o it c c f d t A o dd "f 
AGTAACAG 
CAGGCCTCAGTT 

CTCTTC 	
dAdAAGAAcAocTcpq 

E2 F1 .3 ._. 1NM_005225 	NM005225.1  E2F1 	
- 

..,. ilp77 	ITGAGcA I CCTTCAGT GGGACCCCT  

1 
I 	3idaCTOCTGTTTTTC ACCGAAACTGGG CAGTddG i li id-ATT i 

EBAG9.1  NM 004215 	'NM 004215.3  EBAG9 14151 	1TCATCTGT  TGATGG CCCACCATG 
IGCTCCTGCTCCTGT TTTTGAAGCATCA ' ATTTCCACTTATGCC 

/
ECRG4.1  

1 

/  NM_ 032411 	1NM_032411.1 

i 	 1 
C2orf40 13869 	GCTG! 

I 
	

lACGAGTCCATTGCC 
:GCTTGAGTT 
GCTTGCTGACTGT 

ACCTGGGCC 
CGAAGTGGAAAGCA ' 

TRq2•1 	.„., NM 001401 	Ny1_001401.3_  LPAR1  14671. 	kTICTTI GTTCCAT TCTTGCCACA 	_ , 
1 	IfddCACCTGGACAT TGGACCTAGGGC CACTCCCGAGCACG i ; 

EDN1 endothelin.1  NM 001955 	NM 001955.1  EDN1  1331  CATTTG TTCCAAGTC TTGTTCCGT 	1 

1 / 	 1 / CGACAAGGAGTGC CAGGCCGTAAGG CCACTTGGACATCAT I 

1 
1EDN2.1  

/ 
'NM 001956 	NM_001956.2 / 	_ EDN2 

t / 	1GTCTACTTCT 
12646 	I 	  

IAGCTGTCT CTGGGTGAACACTC 

./. 

'EDNRA 2 
--- -.77-  

1 	5  ,NM NM 001957.1 
9 -7 	4-  -- 	------ , 

'TTTCCTCAAATTTG 
i 

EDNRA 	3662 	.iCCTCAAG 
-----". - 	''''''''''''''' i 

TTACACATCCAAC 
CAGTGCC 
AbdAdAdOAtGG 

CCTTTGCCTCAGGG 
CATCCTTTT 
tdc-rAccmcccurr 

'EDNRB 1 15 	'NM 0015.1 I NM 0001 	01 
- -.- 	-- „»,- 	--- 

EDNRB 
" 

t3185 . 	1GGTGC 
. - 	-lboAbTeGAdAcTd 

GTGAGAG 
6CGTTGTAACGTT 

GG TGTCATT  
CAAAGGTGACCACC 

[EEF1A1.1  1NM 001402 	NM 001402.5 EEF1A1  t5522 	1GTGTTCTC  GACTGG A ATACCGGGTT 
1 •/ 	 1 1 	i G GAGCCCGTATCC GGATAGATCACCA CCCTCAACCCCAAGTI 
IEFK11.2 .,„. 	. 	.      /NM 004429 	,NM 004429.3 EFNB1 1.3299 	,s;TGGAG AGCCCTTC TCCTGAGTG 	 

- """"'"""'" 1- 	 OAtOb dtAGTCCCCGCT CGGACAGCGTCTTC i 
EFNB2 '' 

'' 	' 	- 
1NM 004093 	LNM 004093.2 
i  	'  

EFNB2 12597 	.1CGCTAAGGA 
1.----  	)GrrtGC6fidaTdT 

GACCTTCTC 
AAATACCTGACAC 

TGCCCTCACT 	1 
AGAGTTfAAcAddoci 

1 1 	1 GTCACAGT 	CCTTATGACAAAT TGCTCTGGCTGACTT 
/EGF.3  ,NM_001963 	INM_001963.2  EGF  1158 	1 	 T  
1 i t 	1TGTCGATGGACTTC ATTGGGACAGCTT CACCTGGGCAGCTG I 
1EGFR.2  !NM 005228 	I  NM 005228.1  EGFR 119 	ICAGAAC 	 GGATCA CCAA 	 / 
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Table A 

Gene  

k 

 1 	 1 
/ 	 1 
[Accession Num  iSequence_ID  

Official 

+Symbol 

.Gene 	I ' 
[Version 	/ 	

, 

LID 	IF Primer Seq  R Primer Seq Probe Seq  

1EGLN3 
/ 1 

	1GCTGGTCCTCTACT CCACCATTGCCTT CCGGCTGGGCAAAT 
1 'NM 022073 	NM 022073.2 EGLN3 2970 	? GCGG AGACCTC ACTACGTCAA 0 

i dICCCCGCTGCAG CTCCAGCTTAGG CGGATCCTTTCCTCA <= .., 
EG R1.1 EGR1 IN M "'001964 	NM3019642 2615 	1ATCTCT 

-----/- 
GTAGTTGTCCAT  CTCGCCCA . -.., c, 

-TCCCTCACGGACTCT TGGGTGACTTCC oGTTCGCTTCACCAA 1, 
IEIF2C1.1  

El F4EBP1 1 

INM 012199 	NM 012199.2 

..,. 	[NM004095 	NM_004095.2 

EIF2C1 

EIF4EBP1 

[6454 	!CAGC 
GGCGGTG AAGAGT 

14275 	J1CACAGT 

ACCTTCA 
TTGGTAGTGCTCC 
ACACGAT 	_ 

GGAGATCAA  
TGAGATG GACATTTA .1  
AAGCACCAGCC 

i 

i 

,..) 
Ct, w 

[ ELTD1.1 1NM 022159 	INM 022159.3 _ ELTD1 
i 	lAobtofraTocAAd 
, 	/ 
16154 	AGGAGC 

AAddboAAkdATc 
CAGGTG 

CTCGCTCTTCTGTTC= 
CTTCTCG GC 	1 

/ 1. 
/. 

 /AGGCACTGAGGGT CACCGGCAAAATA AATGCAAGCACTTCA-1 
1EMCN.1  

1EMP1.1  

1 
1.  E,1,‘,1021 

'NM -  016242 	INM 016242.2  

i 
1NM 001423 	[NM 001423.1 
, 

I NM 001975 	NM 001975.2 _ 
r 	- 	• 	- ,,,,,, ..• 

EMCN 

EMP1 

ENO2 

4 13875 	GGAAA  : 	[ GCTAGTACTTTGAT 
1986 	iGCTCCCTTGAT  
1 	TCCTTGGCTTACCT 

 16155 	!GACCTC 
i 	e.AbOtAdAddbA6AdatdddAtofdtt 

!ATACTGGA 
GAACAGCTGGAG 
GCCAAGTC 
AACCCCAATGAGT 
AGGGCA 

GCAACCAGC  

CCAGAGAGCCTCGC 1 
TGCAGCCA 	1 
CTGTCTCTGCTCGCC 

I CTCCTTTCT 	,./ 
TCAAGAGoAtAbtG 

.. ENP E P.1 /NM_001677 	NM_001977.3 ENrEP pi 56 	I ACGGAC GGTTCA  GCCACCGATC 

1 	 - -- - - :- 	-1c-rdbfbaboAcTAA 
i 

TccurGaAfAkrt TAAbtfadtbfddal 
ENPP2.1  [NM 006209 	1 NM 006209.3 ENPP2 ,6174 	/ TACCTTC  GGGTCTG TGGTTGGCC  

[ 
EPAS1.1  

l 
INM 001430 _ NM 001430.3 EPAS1 

1 	i AAGCCTTGGAGGG i 
12754 	rrITCATTG 

TGCTGATGITTTC 
TGACAGAAAGAT 

-/ 
TGTCGCCATCTTGG 
GTCACCACG  

- 1 	/TCAGTGCCATACGC CTTGGGCTCCAG CTCTCCTTCCCTCTG 1 I
.1 1EPB41L3 INM 012307 	NM 012307.2 EPB41L3 ,,,, 	ITCTCAC GTAGCA GCTCTGTGC 	1 

.1---- 	' 	--- ' 	1 	--tad odt GTTCACCAA dfddde-i-Gourc fGCGCCCGATGAGA i 
EPHA2.1 !NM 004431 	iNM 004431.2 

i 
EPHA2 - 

1 	[ 
[ 2297 	/pATTGAC 
-I- 	Iccil-666ddAA 

GMGTC 
dikAbfaAAd-titd 

TCACCG  
AfddbotetddAdd 

[EPHB1.3  
/. I  

[NM304441 	NM-  004441.3  
1 	 1 
1 

EPHB1  65081 
t 
I 

GATCC 
CAACCAGGCAGCT 

GGTAGGC 
GTAATGCTGTCCA 

TGTCCATCTC 	1 

CACCTGATGCATGAT 
1 4 

1EPHB2.1 ;NM 004442 	Nfv1_004442.i 
- 

EpHB2 
-- 

. 12967CCATC . 
1 	ritAkdabdiAto-  

CGGTGC 
AdatAoatOf ,,, 

GGACACTGC 	: 

cm-ccdAttfoAdcci 
8 
.2 

[EPHB4.1 [NM 004444 	„pis/10044444 _.,..- EPHB4 _42620 ,,,_ JCTCCTTA 	GTCAGTGG 	,, „TQTCAATGT  , . 	, 	,... 	.  

IEP0.1  1NM 000799 	NM 000799.2  EPO 
1 	[ CAGTG CCAGCAAT CAAGTTGGCCCT 
[5992 	GACATCT 	I GTGACAT  

CTCTCTGGACAGTTC I 
CTCTGGCCC 	./ , th  

1 
, 1 	[CGG I i ATGTCATGC iGAACTGAGACCC CCTCAAAGGTACTCC! 

ErbB3.1  1NM 001982 	NM 001982.1  ERBB3 193 	ICAGATACAC 	i ACTGAAGAAAGG  CTCCTCCCGG  



Table A 

% 
z• s % 

1 
Gene 	/ 1 

1 1 Official Version  

Gene  lAccession Num 1Sequence ID 	.Symbol 11D 	,F Primer Seq R Primer Seq Probe Seq 	 / ; 

1 
. 	/ 

ERBB4.3  _.._ ,.... 

1 	 1 
1 	 1 iNg00 ....._ipm00§235.1M3131:  

/ 
- 	/ 	1TGGCTCTTAATCAG 

INT  ,...i_......,_ 
: 
/ 	iTTTCGTTACCT 

CAAGGCATATCGA 
TCCTCATAAAGT 

 .....„.. 

TGTCCCACGAATAAT 
GCGTAAATTCTCCAG 0 k.,  =  

- GTCCAGGTGGATG CGGCCAGGATAC CAGCAGGCCCTCAA 0-. --.. 
1ERCC1.2  / /NM_001983 NM_001983.1 .ERCC1 . 1869  TGAAAGA  ACATCTTA GGAGCTG 

c 
0° 

' 

• 
2 	• 
2 I CTGCTGGAGTACG GGGCGCACACTA CTGGTGCTGGAACT 

CA 

c, t4 
(..., 

LERCC4.1  

/ 
/ EREG.1 /-- 

/ 

IN, _ 005236 . 
1 

;NM 001432 

1NM_005236.1   ss 

/ ,,, 432.1  , , 

ERCC4 

EREG 

15238 	AGCGAC  
1.  
1 	1ATAACAAAGTGTAG 

/CTCTGACATGAATG 
1 
i309 	..,1..  

CTAGCC 
CACACCTGCAGTA 
GTTTTGACTCA 

GCTCGACACT 
TTGTTTGCATGGACA 
GTGCATCTATCTGGT 

, 	 ---4 
1 i 1 

1 	1CCAACAoTAGGCTC CCTCCGCCAGGT AGCCATATGCCTTCT1 
tERG.1.  ;NM _004449  INIV1 004449.3 .ERG 13884 	!CCCA 	 CTTTAGT /- 

1 	1ACGGATCACAGTG CTCATCCGTCGG 
CATCTGGGC  
CGCTGGCTCACCCC 

/ERK1.3  1NM 002746  Z11696.1  MAPK3 . 1 	1GAGGAAG 	GTCATAGT 
i
548  TACCTG 	 1 

; / AGTTCTTGACCCCT1 	AAACGGCTCAAAG TCTCCAGCCCGTCTT1 
LERK2.3 
, 
/ 

ENM 002745NM 002745.1 
- 	/ ; 

MAPK1 1557 	1GGTCCT 	 GAGTCAA ...................... 	,,,,,,, 
/ 	iACCCCCAGACCGG TGTAGGGCAGAC 

GGCTT 	 1 - 	...... 	. 	. 
CTGGCCCTCATGTC 1 

`4 	ESPL1:.3 t...) 
i 
1ESRRG.3  

!NM 012291 
, 	- 

im1_001438 

..,NM_012291.1_ 	..E,SPL1.  

1 
iNM_001438.1  ESRRG 

. 	*53 	ATCAG 	_ ...., 
1 	1CCAGCACCATTGTT 
12225 	; GAAGAT 

:TTCCTCAAACA _ 	_ 
AGTCTCTTGGGC 
ATCGAGTT 

CCCTTCACG 	s  / _................... 	........... 	.. ,,, 	, 
CCCCAGACCAAGTG 
TGAATACATGCT 	j 

1 / ;GCTGCATGTCTGGA CCTGACCGGGTG CCTCGGTAGTTCGTA1 
F2.1  ' NM 000506 NM 000506.2  F2 12877 	!AGGTAACTG ATGTTCAC 

. . 

	

CCCAGACCCTCAG 

	

j 
i 	i GTGAAGGATGTGAA AACCGGTGCTCT TGGCACGGGTCTTC 1 

3.1., . 	. 	 NM 001993 .--- NK/1 	993 I_001 	.2 	.._ F3 , _ CA , 12871 	1GGACGTA CCACATTC TCCTACC  
1 1 1 	/GeGTCCAAAGTGAT CoOTGTCATTGIC ACATTCCTCCCCCAC1 

FABP1.1 1NM 001443 ........ INM001/113.1 
- 

FABP1 16175 	!CCAAAA TCCAGC CGTGAATTC 
IGGAGACAAAGTGG CTCTTCTCCCAGo tCTCAGCACATTCAA 1 

FABP7.1  , 	001446 -1Nm  
1 

NM 001446.3  ,, FABP7 14048 	/TCATCAGG 	TGGAAACT 

I 	
1CTGACCAGAACCAC GGAAGTGGGTCA . 

GAACACGGAGA 
CGGCCTGTCCACGA 

1 
/ 

L-3 
Fef4 .,NM 0044-60 	,. NM 004460.2 

''-''''''....----.........------ 

FAP 
-----.....-

i
--  

311-9,3 	,GGC 	TGTGGG  1 	T 
- - - 6dAtit-ofdAAdAA db6AffAAdAdtt 

ACCAC.  TTATA 
tofbdAdebtodfAb' c4 

 

k4  
• ! 1 

!CCATGCT 	 TTGGACGATAA CTCTGGTTCTTACGT i-+ ,.. 
1fas.1 	 IN, 
'..---- 	.'' 	,,, ----1.---  

000043 	/NM 000043.1 
. -1-...... 	. 	--- 

F. A.§, 	... 	.11...L 
, . ,,,,,,,--) 	'GCACti-T' GGGATTC /  

/TTTCCATTAT 
GCATGTAAGAAGA 
CCCTCACTGAA 

j 
ACAACATTCTCGGTG1 
CCTGTAACAAAGAA 1 

cs ,,, 
,cs 
0\ 

ifas1.2  NM 000639 NM_000639.1 FASLG  x94  



Table A 
i 1 1Gene 
/ / Official 	Versioni 	i  
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CCCCAGTTTCAACG GTTCCAGGAATG A TCATTGCTCCCTAAA 

• XFB W7.1 	 INM .. i 
033632 NM 033632.1 FBXW7 	12644 	IAGACTT AAGCACA GAGTTGGCACTC 	J 

- 
,•••, 

1 -I' 1- 	rraceAtdctOtrfc TGCCTTTCGCACT ftdfddfoAdbofbt 1 ia 
FCER1G.2 	 /NM : 	- 

/ 
. FCGR3A.1 	 /NM  

, 

004106 

000569 

/NM 004106.1 

1 
'NM 000569.4  

FCER1G 	14073 	ITGTATGGA 

FCGR3A 	3080 	
IG
G

T
G
C
G
T
A
C
AA
CA

A
GTGGAA 

/ 	i GGATGATTACCTTG 
	  ACTCACTGG 

TGGATCT 
AGGAATGCAGCT 

TGCATTTGTTGTC 

TCTACTGTCGACTG 
OCCATGATC I I 	CMG' 
CAGGGAAGC 	/ ‹ 
CAGTGTGACCGGCA 

.., ?., 
oov,,, 
'.:-,,' c.., 

F 	 , !??5,1. 	 NM „,„..„ / , 
- 002004 	 NM 002004.1 FDPS 	516 	 IACCTCTTTGG 

: 	1GTGGAOAAGGGTA 
CTGGATGTC 
GroAt dbcAAccA 

AAATTGGCAC 	. .. _ 
eddtdAGAGAditt 

FEN1.1 	 /NM 004111 NM 004111.4 FEN1 	13938 	;CGCCAG GTCCC GTTCTCCCTGG 	_ 
i I- 	1GACACCGACGGGC CAGCCTTTCCAG ACGGCTCACAGACA 

FGF1.1 	'NM _000800 000800 NM 000800.2  FGF1 	4561 	ITTTTA  GAACAAAC CCAAATGAGG 
AGATGCAGGAGAG GTTTTGCAGCCTT CCTGCAGACTGCTTT 

I. 	 N 
 

FGF2.2 	M- 002006 NM_002006.2 	,, FGF2 	(681  AGGAAGC ACCCAAT TTGCCCAAT 

1 
1FG F9.1 	 'NM 002010 NM 002010.1 

/ 
FGF9 	J6177 	ITTCGAC 

CACAGCTGCCATAC AAGTAAGACTGCA 
CCCTCGC 

AGGCCACCAGCCAG 1 
AATCCTGATA 

;CA6dGbACATTCAd dbotGccAteCA ATAAAAAGACAACCA I 
Cr, 1FGFR1,3 	u 	'NM 

/ 1 	
/ 

023109 [NM_023109.1   1353 „._ ICACATC 
1 aAGGGAdfaTTGG 

CTTCACA 
GAGTGAGAATTC 

ACGGCCGACJGC 	J. 
TCCCAGAGACCAAC 

FGFR2 isoforrn 1.1 	NM_000141 NM_000141.2 FGFR2 	26321 CATGCA GATCCAAGTCTTC GTTCAAGCAGTTG 

1 ATGGTTGCAGCCCA CAAAATGTCCATT ACAGTGACAGCAACAI 
FH.1 	 INM_000143 1NM 000143.2 FH 	14938 AGTC  GCTGCC TGGTTCCCC 

/FHIT.1 	 [NM , „ 	. 	.„  002012  . 	.,..... .,„, 
/ 1 

M4002012.1 ., 	„...„„ 
1 	ICCAGTGGAGCGCT 

FHIT 	1871 	ITCCAT „ 

CTCTCTGGGTCG 
TCTGAAACAA 

TCGGCCACTTCATC/C 
GGACGCAG 

1 	 1 1-- 	IATCCAOCCTTTGCe OCTTGTAGCTGG TCCTATCTGCCACAC1 
FFIL1 .1 	 !NM , - 001449 ,4Nnsi001449.3  FHL1, _14_0_0_5 	1GAATA 

'GGTTdbAdoTTTCT 
AGGGACC 
GCCGCAGGTTCT 

ATCCAGCGT  
ATTGGTGGCCACAC 1 

FIGF.1 	i NM 
, 

004469 
- 

NM 004469.2 _  FIGF 	 t 3160 	1GTAGCTGT  . 	i 	IACACCGGTCACAAC 
AGTTGCT 
CTGGGATGACCC 

CACCTCCTTA 
I CCTGACACTGACTG i 'A ,...3 

Filz4PJ .1 	 iNM 015687 - INM_015687.2 - FILIp1 _ 	„,./1•510 	__IGTCAT GTCTIG GGTTCCTCGA 	i 
c) 

-- - 	.--------,' .' I . 	' t 	iCTGCCCTGAdt dAA TACGAGGAGAAA TCACTCAGCMGCT i , ?; , 
,EpiE1A,1 	n/1_000801 

, 
Ny000801,LD93P1A 

T 
16330T_GTGTT 

/CTCCTTCACACAGA 
GGGGAAGA 
AGGCAAACTGGG 

TCCGACACC 
CAakfdAdtbfkkol 

1 - + 

 04
a..'- 

FLJ22655.1 	NM_024730 

I 	
/ 

NM_024730.2 RERGL 	13870 	IACCTTTCA  
1GGCTCCTGAATCTA 

16062 NM_002019.3
i 

 

ATCGCT 
TCCCACAGCAATA 

CTACTGGCGG 	I 
CTACAGCACCAAGA l 

th 

IFLT1.1 	 1NM 002019 FLT1 	 ITCTTTG  CTCCGTA GCGACGTGTG 	I 
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GAAAGGCACATTT AGTGTATCTCCGTGT. 

IFLT3La1 ,,....•„, 	. NM 001459 NM 001459.2 FLT3LG 	z 6178 ICAAGG GGTGACA TCACGCGCT 	, 0 

1 , jACCAAGAAGCTGAG CCTGGAAGCTGT AGCCCGCTGACCAfl 6' - 1F134.1 wMm  ..,Nm..._002020 INM_002020.1 FLT4 	12782 GACCTG AGCAGACA GGAAGATCT 	i •-• o 
)..) 

1 1 iGGAAGTGACAGAC ACACGGTAGCCG ACTCTCAGGCGGTG i ?,,0  
1FN1.1  1NM 002026 iNM_002026.2 FN1 	4528 1  

, 
1GTGAAGGT GTCACT TCCACATGAT 	1 `',,' 

i iGAACGCCAAGCAC CCAGGGTCGACA AAGCCAGGCCCCGA 
FOLR1.1 WM 016730 NM 016730.1 FOLR1 	1859 CACAAG CTGCTCAT GGACAAGTT 

1 tdAddodffidAte GGAGCGGGCTGT todeAddAtokit6A1 
F9S.1 M.  1 , INM_005252.  NM 005252.2 Fps 	12418 ;ACTTCCT CTCAGA GGCCCAG  
I.  1 AGCGCTAGAGAdt ATGATCCGGGAG OCTGACGGAGTCCCI. 
FRAP1.1  1NM 004958  

i 
1 

NM 004958.2  

i 

MTOR 	3095  

1 
t .TTGGTACCTGTGG 

GTGGACC GCATAGT 
CACATCCAAATGC 

TGGATTTCAC 
TCCCCAGGGTAGAA 

1FRP1.3  INM- 003012  INM 003012.2  SFRP1 	1648  GTTAGCA AAACTGG TTCAATCAGAGC 
1. 1 3GTAAGTCGGATGA CAGCTTCCTTCAT CCAGTGACAATGCCA1 

FST.1 „ . INM 006350 	,,,NM - 
006350.2 FST 	/2306 GCCTGTCTGT GGCACACT CTTATGCCAGC 	i 

.p. • FZD2.2 
1 
k NM 001466 

I 
NM_001466.2 .., 

' f7.?2,_ igfip 
-!TGGATCCTCACCTG 

pircp.    
dCGOTdCATGTC 

 TACcAk 	_ITCACTGTC_ 
TGCGCTTCCACCITC1 

1  TCAGCAbbMaGG : 
GGTGOTTTTCiTG cd6codbAGGccitl 

1G-Catenin.1  INM_002230 INM_002230.1  JUP 	770  CATCAT AGCGTGTACT ATCCT 

1 
G A D D 4 5 I 3 . 1  

: 
INM_015675 

1 
NM_015675.1  GADD45B 	12481  

.ACCCTCGACAAGAC 
CACACT 

TGGGAGTTCATG 
GGTACAGA 

AACTTCAGCCCCAGC1 
TCCCAAGTC  

. 
GAS2.1 

, 
'NM 005256 NM 005256.2 

1 
GAS2 	61451 

AACATGTCATGGTC 
'CGTGTG 

GGGGTCGTGTTT 
CAACAMT 

CCTGCAAAAGTTTCCi. 
i 

CAGCCTCCT  
1CAAAGGAGCTCACT GAGTCAGAATGG TGTTCCAACCACTGA i 

1 1 
: i i GTGGTGTCT 	CTTATTCACAGAT ATCTGGACC 

GATA3.3  INM 002051 , : 
1NM 002051.1 GATA3 	11 

, 
: 

I 	 G  
1GATCTCGGCTTGGA GTAGCTGCCTGG 

i 

AAAGTTCGCTGCACC iv 
GATM.1  , NM_ 001482 NM_001482.2 GATM 	16296 CGAAC 	 GTGCTCT  CATCCTGTC 	i n i-i 
i 
1GBL.1 

1 
INICO22372 NM MLST8 	16302 

GCTGTCAATAGCAC GGTCACCTCGTC i
_022372.3 	 CGGAA 	 ACCAATG 

CCCCCGTCAGATTC 
CAGACATAGC 

, 
c
cl 
l 

 
b.) 

lbOA-tabbdoAr fdAda.Aorttab , 
iCAACCA 	 CTTGATTCG 

CCATGGACCAACTTC  

ACTATGTGACAGAGC 
)... 
b.) N 

GBP2.2  1NM_004120 NM_004120.2 
1 

GBP2 	2060  1 	  
CTGTTGCAGGAAG GTCAGTGGGTCT CATCTCCTGGCCCA 

cit .4) 
°N 

.• : 
k 1  1 GCATTGA 	1CTAATAAAGAGAT GCATGTT 	 i . 
GCLC.3  INM 001498  I NM 001498.1  GCLC 	1330  !GAG 
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pckm,?  

< 
/ 
i 

 ANmAg?pn 
1 

)A1002061.1 GCLM 764 

1TGTAGAATCAAACT 
1CTTCATCATCAACT 
iAG 

CACAGAATCCAGC 
TGTGCAACT 

TGCAGTTGACATGG i 
CCTGTTCAGTCC 

1 

1 / IfCCGGGTTAAGAAC GTGGCAAAACAI tTTCA I i ctoAdAbb 
GFRA1.1  ./ iNM 005264  /NM 005264.3 GFRA1  16179  

t 
1AAGCC GAGTGGG CTGCTGGCC 	1 

GJA1.1  NM_000165 NM_000165.2  GJA1  
i 
2600  

GTTCACTGGGGGT 
/ 
iGTATGG 

AAATACCAACATG 
CACCTCTCTT 

ATCCCCTCCCTCTCC 
ACCCATCTA 

iTACCATTGCAAGGT GGATGCTGGGAG AGGATTTCTCCAGCA 
GLYAT.1  1NM 201648 NM _201648.2 GLYAT 16180 (GCCC GCTCTT TCTGCAGCA 

i 1 / 1GTTCGCTACGAGG TGCGTACCCACTT CCTCTTGCCCAOTTA i 

gANN, I INN! 015895 
» 

NM 015895.3 pm N 3889 iATTGAGC CCTGC CTGGGTGGA 
/ / iGAACGTGCCTGACT ACTCCTTCATCCT CCTCCCGAATTCTAT 

GNA5.1  /NM_000516 NM _000516.3 GNAS 12665 ITTGACTT 	CCCACAG GAGCATGCC 
TGATGCGCCTGGA 'CGAGGTTGTGAA AGCAGGCAACTCCG 

GPC3.1  NM_ 004484  NM_004484.2 GPC3 1659 AACAGT 	 AGGTGCTTATC AAGGACAACG 
/ GCTTATGACCGACC AAAGTTCCAGGCA CTCATCACCTGGTCT 

Ck  ppxi R INM000581 NM  
/

000581.2 GPX1 _4955, SCAA 	 ACATCGT CCGGTGTGT 
/ i /CACACAGATCTCCT GGTCCAGCAGTG CATGCTGCATCCTKA 

GPX2.2  NM 002083  NM _002083.1 GPX2  1890  ACTCCATCCA 	TCTCCTGAA GGCTCCTCAGG 

"GPX3.1  1NM 002084  
1 

NM 002084.3  GPX3 
1 
627.1  

IGCTCTAGGTCCAAT TGGAGGCAGTGG 
T= 	 i GTTCTGC 	GAGATG 

ACTGATACCTCAACC 
TTGGGGCCA 

i 1TCCCACTGAAGCCC AGTGCCCAGGCG CCTCCAAGCGAGTC 
GRB14 1.1 	 ;NM 004490 NM 004490.1 GRB14  	12781. TAMCATC sisITTCAG CTTCTTCAACCG 

i / i ICCATCTGCATCCAT GGCCACCAGGGT CTCCCCACCCTTGA 
19,1B7.2  ;NM 005310 / NM 005310.1 GRB7 128, 2 CTTGTT 	 ATTATCTG 

eGAAAAGATGCTGA TCAGGAACAGCC 
GMGTGCQT 
CTTCCTCCTCodffd 

I GR01.2  iN 	001511 
a 

NM 001511.1 CXCL1 186 
i 

ACAGTGACA 	ACCAGTGA TGGTCAGTTGGAT 

1 , / 
1 
/ 

.AAGCTATGAGGAAA GGCCCAGCTTGA 
AGAAGTACACGAT ATTTTTCA 

TCAGCCACTGGCTTC 
TGTCATAATCAGGAG  

1GST„M1.1  NM 000561 ,NM 000561.1 GSTM1 1727 a.,, wa 
11 	 CAATGCCATCTTGC dTeCACTCGAATC CTCGCAAGCACAACA 

GSTM3.2 f NM 000849 NM_000849.3 GSTM3 
1 

 1:7_31 
/ 

CTACAT 	TTTTCTTCTTCA 49, 	 . TGTGTGGTGAGA 

GSTp.3  

-r- • 
i 
k  NM 000852  NM 000852.2  GSTP1 

/ 
l66  

IGAGAQQCTGCTGt 
!CCCAGAA  

GGTTGTAGTCAG 
CGAAGGAGATC 

fbccAbAktb4Addi 
CTTGCCTCCCT 

/ 
1GSTT1.3  

< 
1NM 000853 

I 

INM_000853.1 GSTT1 
/ 
1813 

i CACCATCCCCACCC 
ITGTCT  

GGCCTCAGTGTG 
CATCATTCT 

CACAGCCGCCTGAA 
AGCCACAAT 

£9
Z

S8
0/

IT
O

Z
 O

M
 

96
SO

Z
0/

11
0 
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1 	 / 
.NM 

GAAAGAGTTTCCCT TGCTTTTTCCGTC AGCCACACGCGAAG 
1GZMA.1 	 1NM 006144 _ 006144.2 GZMA 14111 	[ATCCATGC AGCTGTAA GTGACCTTAA 

' 1 	 1 
1.411, na4  1 	

i 

1NM 005327 
'''---- 	-1--.  - 	---.1---  

NM 005327 2 
' -- 

HADH 
- 

I 	rCCACCAGACAAGAd 
. 

16181 	ICGATTC 
1.--- 	1CCACCCAAGGfeAC 1 

OCAOAAGITTCAT 
GACAGGC 
dAACAGTGGTGC 

CTGGCCTCCAMOT 
TCAACCCAG 	. 	. 
TCACAACTGTTCCAA 

HAVCR1.1 	, NM_ 012206  
i 

INM_012206.2  HAVC R1 6284 	ZGACTAC  
/ 	CAAGTACCACAGCG 

TCGTTCG 
GCTTGCTGTACTC 

CCGTCACGA 
TTCTTGCGCTCCATC 

1111.?Acl,l, 	_ , „„„„,i1V_999P1-_ ItPs)1=9PP4,g _til?!.k,CI 12602 	I ATGACTACATTAA ,,„_,...,. „    
AGGCTGCTGGAGG 

CGACATGTT   ddadao  
CT i uu i 

CGTCCAp A  do A6Addad6tht. 

1-lepilsi____ ENMNg1 -1  "Lpp?1 1.1L-01  1814
1 

 1,TCATCTC  ACAGTCT TTGGCCG 
1 ICGGTGTGAGAAGT CCTCTCGCAAGT CCAGACCATAGCAC/ 

HER2.3 	 1NM 004448  NM 004448.1  ERBB2 L13 	1GCAGCAA  GCTCCAT CTCGGGCAC 
% / 

I HGD.1 	INM 000187  I NM_000187.2 .HGD  1 	
ICTCAGGTCTGCCG 

t 6303 	I CTACAAT  GGATCGGCTT 
 

TTATTGGTGCTCC 
GTGGAC 

CTGAGCAGCTCTCA 

1 1 1 	I CCGAAATCCAGATG CCCAAGGAATGA CTCATGGACCCTGG 
/FIGF.4 	 1M29145 --., 
1 

M29145.1 
1 

'457 x 	!ATGATG 

i 	!CAGGACACAAGTG 
GTGGATTT 
GCAGGGAGCTGG 

TGCTACACG 	 
CGCTCACGTTCTCA1 

cr% HGFAC,1 	1NM001528 INM001528.2 ..HGFAC I 
 479A 4CCAGATT  AGTAGC CCAAGTGG 

I 

1 	 • 
HIF1A.3 	001530 4 1NM - . NM_001530.1 HIFI A  

I 
	

% I 	
i TGAACATAAAGTCT 
IGCAACATGGA 

1399  
ITGTTGGCCAGGTCT 

TGAGGTTGGTTAC 
TGTTGGTATCATA 
TA 

ATCATAGGGC GCATCATAGGGC 

TTGCACTGCACAGG 
CCACATTCAC 

CTCTAGCCAGTTAG( 
NM 017902 2 HIFI AN 17211 	1CACTG CIGGAG 	_ CTCGGGCAG 

1 	 % / 	AAAAAGGCGAAGAA GCTCAGATACTG AACt dc fGGGAAA6 
1-11ST1H1D.1 	1NM 005320 INM_005320.2 _ HIST11-112.  _11911 	, GGCAG GGGGTCC GCAAAGQATC 	 

I 	 I I 	CTTGTGAGGGACT TGCAGAAAGAGAT TCTTCAodcatdacc 
1I-ILA-B.1 	1NM-  005514  NM_ 005514.6  HLA-B I6334 	1GAGATGC GCCAGAG TTTGTGA 

1 1CGCCCTGAAGACA i 	1 TCGGAGACTCAG TGATCTTGAGAGCCI 
HLA-DPA1.1 	1NM 033554  NM 033554.2  HLA-DPA1 16314 	i GAATGT  CAGGAAA TCTCCTTGGC 

/ 1 	1TCCATGATGGTTCT TGAGCAGCACCA CCCCGGACAGTGGC 
HLA-DPB1.1 	1NM 002121 NM 002121.4 HLA-DPB1 I1740 	I GCAGGTT TCAGTAACG TCTGACG 

' 	t i 	 1G GTCTGCTCG GTG CTCCTGATCATTC TATCCAGGCCAGAT1 
Hikpqp.1,1 	;NM 002123 „.. 

1 
,.  NM 002123.3 HLA-DOB1 _16394IACAGATT 

1 	';CATCTTTCCTCCTG 
CGAAACC 
GCTGGTCTCAGA 

AAAGTCCGG 
TGTGACTGACiVCC 

1NM_002122 	 HLADQA1.2  NIVI 002122.3 . HLA-D0A1  k071 	TGGTCA)  AACACCTTC CATTGCTCAG 
/ 	 i / 	TGGCCTGTCCATTG GCTTGTCATCTGC TTCCACATCTCTCC( 

i NM 002128  HMGB1.1 	 1 1  NM 002128.3  ,.HMGI31  
1 

12162 	i GTGAT  AGCAGTGTT AGTTTCTTCG CAA 

£9
Z

g8
0/ I

IO
Z

 O
M

 
96

g0
Z0

/T
IO

Z
S

a /
iD

d 
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/ I I z AGCAGGAGCGACC GTTTGCCAAGTTA CTCCATATCCAAACA 1 
/ i AACTGA AAGCATGTGTGCG 	I 0 AA I I I GGTACATA 
IHNRPAB.1 iNM 004499 	NM 004499.3 HNRNPAB 	16051 AT i h' 
i  • C A G G C A G A T G G A C GTCGCTCTTGGC TCTTCCAAGGACAGT I Lt. 
1HPCAL1.1  i NM - 002149 	I  NM_002149.2  HPCAL1 	16182 	!ACCAA ACCTCT TTGCCGTCA 	i 
i i 1  i AGCTGAAGACGGC CGTCGTAGTCGA AGCTCCTCCAGGGC I E,,'''' 
/HPID.1  NM 002150 	NM _002150.2  HPD 	6183' 	!CAAGAT CCAG GATT ATCAATGTTC 	1 
. I 1 

] CCAACCTGCCTCAA GGAACTGCCCAT CTGCAGGCCTACGG 
1HSD11B2.1 1NIC000196 	NM 000196.3 _ HSD11B2 	.16185 GAGC GCAAGT 	 CAAGGACTAC 

1 
H'SP90AB-1) 

1 

1- 
JNM  007355 	NM 007355.290 HSPAB145,456 	, 

GCATTGTGACCAGC 
ACCTAC 

GAAGTGCCTGGG 
CTTTCAT 

ATCCGCTCCATATTG i 
GCTGTCCAG 	/ 

/ I CTGCTGCGACAGT CAGGTTCGCTCT AGAGTGACTCCCGTTi 
1HSPA1A.1  NM 005345 	NM 005345.4  HSPA1A 	12412 	CCACTA GGGAAG GTCCCAAGG 	i 

1 	l CCTCCCTCTGGTG GCTACATCTACAC CTCAGGGCCCACCA 

, 
GTGCTT TTGGTTGGC 	I I AA TTGAAGAGGTTG  

tHSPA8.1   NIMAP597 	ITY1 99P97..,..P i__..1.?§9 	
/ 

 [71§1'A 	 j.-- 	. 
,. 	i CobACTGGAGGAG 

. 
ATGCTGGCTGAC CG CACTTTTCTGAGC I 

1-ISPB1.1 '--.1 	L. I 1NM 001540 	1 NM 0015402 
; 	- 

HSPB1 	12416 	/ CATAAA i 
IGAGTACGTGTGCC 

TCTGCTC 
CTCAATGGTGACC 

AGACGTCCA 
CAGCTCCGTGCCTC 

k HSPG2.1  1NM_005529 	NM 005529.2 HSPG2 	,1783 ' GAGTGTT AG GACA TAGAGGCCT 	i 
1 TCGAATTGTTTGGG GCGTGGTGCTGA TGAGGACTCCCAGG 

1HTATIP.1  /NM_006388 	NM_006388.2  , KAT5 	13893  CACTG CGGTAT ACAGCTCTGA 

1 7 TGGCTGTGGAGTT CCAATCACCACAT CGATGCTACCCTGG 
1HYAL1.1 INM_153281 	NM 153281.1 

/ 

HYAL1 	i4524 

i 

CAAATGT 
l CAACCATGCACTCC 

GCTCTTC 
ACTAAGCCCCGT 

CTGGCAG 	/ 
TCTTCACACGACCCA 

i HYAL2.1 1NM 033158 	NM 033158.2 
# 

HYAL2 	..,5192 	LCAGTC 
--r-A-rarccdobtcAc 

GAGCCT 
CAATGGAafda 

CCTACAGCC 	1 
i:GGGAcAGaAAcdf 1 

I HYAL3.1  I NM 003549 	i NM _ 003549.2 
i 	- 
/ 	 1 

HYAL3 	:6298 	ACACC  
1 	GCAGACAGTGACC 
'1761 	!ATCTACAGCTT 

CAAGGTCA 
CTTCTGAGACCTC 
TGGCTTCGT 

CCCAGATCTC 	i 
CCGGCGCCCAACGT i 
GATTCT 

,.,1  
C.),3  
---. 

I CA M2 1 

/ - 
1 

I NM000873 	INIM 000873.2 

: 	GGTCATCCTGACAC 
ICAM2 	12472 	[TGCAAC 

o

i  

TGCACTCAATGGT 
qmqq.Ac 

TTGCCCACAGCCAC 
CMAGTG  

'     '  -   -1- 	----166oftbAidditAb aAGAGocAffab CAGAGGATCCGACT 2 

IICAM3.1  

ilD1.1  

/NM_ 002162 

1 
NM 002165 

NM 002162.3 

, NM 002165.1 

ICAM3 	, 7219 	!CAACG 
/' AGAACCGCAAGGT 

t 

ID1 	1354 	I GAGCAA  / 

AGTACAC 
TCCAACTGAAGGT 
CCCTGATG  

GTTGCCAGTC  
k 

TGGAGATTCTCCAGC1 
ACGTCATCGAC 

c" 
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I 
ID2.4 	 INM002166 1N .M.._002166.1, ID2 1 	/AACGACTGCTACTC 

I 
@7 	ICAAGCTCAA 

GGATTTCCATCTT 
GCTCACCTT 

TGCCCAGCATCCCC 
CAGAACAA 	 

1 
923.1 	ym_002167 

-I 	 — 
pvi_pp167...Q 

- 
ip,3 ,...., 

1 	IbtfdAaOAAAtddt 
.1p0,52 	1TTCCTG 

btetdGdfdtt6A 
GGCCACA 	- 

tdAdAdtedtroddt 
CCTGApCAC 

i 
/ -I --- 	'Towi-cf.a6GdATTGAC TAGAACCTCGCAA CAGACCCAAT-GGAd 

IF127.1 	 1NM_ 005532 , 'NM 005532.2  IF127 12770 	1CAAGTT  
/ 

TGACAGC CCCAGGAT 
I 1TCCGGAGCTGTGATCGGACAGAGCGA TGTATTGCGCACCCC 

19F1 2   inuoosiEL LN,M000618.i IGF1 	 16.0_ _ 	siCTAAGGA 	...GCTGACTT TCAAGCCTG .. 

I 
IGCM-GGfAGcddA 

1  
TTTCCGGTAATAG CGCGTCATACCAAAA 

IAGATTTCA TCTGTCTCATAGA TCTCCGATTTTGA 
IGF1R.3 	 NM - 000875 

1 
/ 

ENM -000875.2 „.„ 	,  IGF1R ,I.413 	.,., 	, 
1 	'CCGTGCTTCCGGA 

TATC 
TGGACTGCTTCCA TACCCCGTGGGCAA 

IGF2.2 	1NM 000612 NM_000612.2  IGF2 1166 CAACTT GGTGTCA GTTCTTCCAA 
GTGGACAGCACCA CCTTCATACCCGA CTTCCGGCCAGCAC 

IGFBP2.1  NM 000597 NM _ 000597.1 IGFBP2 :373 	4TGAACA  CTTGAGG TGCCTC 
1ACATCCCAACGCAT CCACGCCCTTGTT ACACCACAGAAGGC 

PfPr3:1.  NM 00059 Nm 00P598-4PFBPP...._...JP9,§7.... urc   
; 	TGGACAAGTACGG 

TgAGA   
CGAAGGTGTGGC 

1-GTGAGCTQC 
CCCGTCAACGTACTC 

IGFBP5.1 	1NM 000599  INN 000599.1  IGFBP5  1594  GATGAAGCT ACTGAAAGT CATGCCTGG 

i 
11GFBP6.1  

/ 
1 I TGAACCGCAGAGA GTCTTGGACACC ATCCAGGCACCTCTP 

1NM 002178  1NM _ 002178.1  IGFBP6  1836  CCAACAG CGCAGAAT CCACGCCCTC 
- I 	

I 
/ GCGGTGATTCGGA •CTCTCCTGGGCA CTCTGGTCCTCATCC 

' IL-7.1 	 /NM 000880 NM 000880.2 IL7 12084 	., AATTCG CCTGCTT AGGTGCGC 	, 	. 

i 
AGGAACCATCTCA 

1 
ATCAGGAAGGCT TGACTTCCAAGoTOC 

1L-8.1 	 INM _000584 AI M 000584.2 IL8 'CTGTGTGTAAAC 42.887 GCCAAGAG CCGTGGC 	. 	. 
/ 
/ 1 I 	IGGCGCTGTCATCG TGGAGCTTATTAA CTGCTCCACGGCCT 
1100.3 	 1NM 000572  i NM 000572.1 IL10 1909 	1ATTTCTT  AGGCATTCTTCA TGCTCTTG 

I 
/ 

1 	iTGGAAGGTTCCACA TCTTGACCTTGCA CCTGTGATCAACAG1 
1L11.2 	i NM 000641  NM_000641.2 IL11 /2166 	1AGTCAC  GCTTTGT ACCCGTATGGG 

/ / 	 / 1 IGGCTGGGTACCAA TGAGAGCCAGTA CAGCTATGCTGGTA 
111_15:1 	 ;NM  000585 INM_000585.2 IL15  6187 	1TGCTG GTCAGTGGTT GGCTCCTGCC 	 

1 	 1 , , 	IAGCTGAGGAAGAT GGAAAGAAGGTG TGCCCACAGACCTT ( 
pOB1......   	1NM000576 NM_000576.2 ILI p :1275 	ipc-rppii-    CTCAGGTC CAGGAGAAT 

I 	.CCTGAACCTTCCAA ACCAGGCAAGTC CCAGATTGGAAGCA 
1.1L6.3 	i NM- 000600  NM _000600.1 IL6  1324  t 

' AGATGG TCCTCATT CCATCTTTTTCA 

/ GGCCTAATGTTCCA AAAATTGTGCCTT CATATTGCCCAGTG( 
IL6ST.3 	1NM 002184  NM_002184.2 IL6ST 12317 	GATCCT  GGAGGAG TCACCTCACA 

19
Z

S8
0/

T
IO

Z
 O

M
 

96
50

Z0
/ 1

10Z
SI

1/
1

3
d
 



Table A 
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Gene  'Accession Num Sequence_ ID .Symbol  LID 	IF Primer Seq  R Primer Seq Probe Seq 

/ 
I 

.,. 
t 	iAGCCATCACTCTCA ACTGCAGAGTCA CAGGTCCTATCGTG 

LILT-2.2 NM 006669 

I 
NM 006669.1  1.11.11B1 (583 	!G-T-Gcip  

1 	
idtodAdfdatCCAA 

pGGTcTpc  
GdOftddAdAfd 

GCCCCTGA  
dtdAttdtAdfotAa i 

IIMP3.1 NM_018285 LNM
-  

018285.2 IMPS 14751.  	IGATCAA GAAGTCAT CACGTGCCGC 	J ...5  

INDO.1  /NM 002164 NM 002164.3 IDO1 15124 
CGodifabiikddrcT 
AGTTC 

ATCTCCATGAOCT 
TTGCCC 

ACATATGCCATGGTG1 
ATGCATCCC  

?,,o 
1.4 cN 

1 • 1 GTGCCCGAGCCAT CGGTAGTGGTTG ACGTCCGGGTCCTC ''' 
1INHBA.1 1NM 002192 NM_002192.1 INHBA12635 	4ATAGCA i,‘TG?1pTGTTG ,p3gTccTicc 

/ 
INHBB.1 'NM 002193 NM 002193.1 INHBB 12636 

AbdotodAPPATAP 
CAGCAA 

ToTCCGACTGACA AGCTAAGCTGCCATTI 
TGTCACCG  GGCAI I I 

/ CAGTCTCCGAGAG GTGATGGCAGGT AGTTCCTCAATGAGG 
(INSR.1  INMJ NM_001079817.1 t01079817 .INSR  /6455  CGGATT GAAGCC CCTCGGTCA  

1 
IQGAP2.1  

/ 

/NM 006633  NM _006633.2 	,..IQGAP2  
/ 
16453  

/ AGAGACACCAGCAA 
:CTGCG 

ATCATTGCACGGC 
TCACC 

CCGTGGCATGGTCT 
ACCTCCTGTT 	i 1 

1 I 1 i 	iGTGTCAGACTGAAG GTTGCTGTCCCAA AAAGCCTCTAGTCCCI 
ISG20.1 iNM_002201 INM 002201.4 ISG20 /6189 	ICCCCAT 	 AAAGCC TGCGGAACG 

/ 1 1 
/' 	'CCATGATCCTCACT / 	/ GAAGCTTTGTAGC CACTCCAGACCTCG 

co 1ITGA3.2 1NM 002204 NM 002204.1 7pA3 j89 	iCTGCTG CGGTGAT CTTAGCATGG 
CAACGCTTCAGTGA GTCTGGCCGGGA 664TobtddAi-dfdt 

ilTGA4.2  

IITGA5.1  

/NM 000885 

NM 002205 

/NM 000885.2 

NM 002205.1 

ITGA4 

ITGA5 

12867 	1TCAATCC 
/ 	l AGGCCAGCCCTAC 
1 	/ 
2668 	IATTATCA 

TTCTTT 
GTCTTCTCCACAG 
TCCAGCA 

AAATCGCCC 
TCTGAGCCTTGTCCT 
CTATCCGGC  1 

/ I 	ICAGTGACAAACAGC GTTTAGCCTCATG TCGCCATCTTTTGTG1 
I ITGA6.2 NM 000210 INM_000210.1   ITGA6 12791 	!CCTTCC 	 GGCGTC GGATTCCTT 	/ 

- -IdATATGATTGGTCG I 	 AGAACt TCCATTC bAGCCAGGACCTGG i 
LITGA7.1 NM 002206 1NM 002206.1 ITGA7 	1259 

------T - - 
1CTGC I ITG 	CCCACCAT 
-A& dad AotdoAdA fddbAteAddidt 

CCATCCG  
bedAbAbbbAbAGA 1 

IITG AV.1  

i 
/ ffpp1,1 

1NM
- 

 002210  
1 

1 	002211 

i 

-NM=9(???-112--- 

NM_002210.2  ITGAV 	12671  

I 
 ITGB1 
	

2669L
AbdbaGGAGcccf 

,..  
N111     

AGCTATT 
TCAGAATTGGATTT 
GGCTCA 

GAAATCT 
CCTGAGCTTAGCT 
GGTGTTG 

bCttAAGCTCTTVAAATACCTGCAACCd1 

ATAACCCAAA 
TGCTAATGTAAGGCA 
TCACAGTCTTTTCCA 

NI 
n 
i-i 

,. 
1 
1 

/ 
IACATGA CACTGACTCAATC TTACTGCCGTGAC 	i gli' 

ITG B3.1  1NM 000212 NM 000212.2  ITGB3 16056  	  T 	 • ,0 
1 / 	'CAAGGTGCCCTCA GCGCACACCITC CACCAACCTGTACCCI C3N  

ITGB4.2  INM_ 000213  NM 000213.2 ITGB4 /2793 	,GTGGA  ATCTCAT  ,  GTATTGCGA  
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Table A 
i 

1 /Gene 1 

i 1 Official =Version 
1Gene  tAccession Num  Sequence_ID  ,.Symbol IDi IF Primer Seq R Primer Seq Probe Seq 

1 1 f ITCGTGAAAGATGAC GGTGAACATCATG TGCTATGTTTCTACA 
1ITGB5.1  	1NM  002213 NM 002213.3 ITGB5 12670 ICAGGAG ACGCAGT AAACCGCCAAGG . 

7ItabottAdA&d6O adAtAdtfdtdA AOtedAtftedadd 
Imo1.1  NM  000214 

i 
NM_000214.1 	JAG1 14190 :IAATGG 

-IGTCAAAATGGGGA 
GATGCGG 
CAGGACCACCAC 

CAACCACAG 
IGTATCTTGTTGAGC 

1K-ras.10  =NM 033360 
1 1NM_033360.2  KRAS 3090 'IGGGACTA  AGAGTGAG TATCCAAACTGCCC 

IKCNJ15.1 
1 1 

1GGACGTTCTACCTG AGGCTCTGGAAA TCACTCCGCAGGTC 
 	1 NM 002243 NM 002243.3 KCNJ15 4299_ jpg-ri-p wippTc  ‘PPITPTcTIP 

1GAGGACGAAGGCC AAAAATGCCTCCA CAGGCATGCAUTUT 
1KDR.6  1NM 002253 „.....„._ NM_002253.1 KDR  116 3 1TCTACAC CTTTTGC TCTTGGCTGT 

1 1 l
CTT 

oGGACTTTGGGTO TTACAACTQTTCC CCACTTGTCGAACCA 
1.Ki-67.2  !NM 002417 NM _002417.1 	.MKI67  IC 

 
1145  

Ac
G T

AACAGCGGGAG 
ACTGGGACGAT CCGCTCGT 

1 3 GGCATCTGAGCA TGGAGGTAGCTGCA 
iKIAA1303 raptor.l  
1 
KIFlA.1w , 

1NM 020761  
i 

._ 	_,_ ,,,,,,,,,,,,,,,,,,, 5,,, 

NM 020761.2  

1NM_004321.4_  

JRPTOR  

KIF1A 

16300  

1 
,,,f4015,,,, 

CAGGAG1  
1CTCCTACTGGTCGC 
jA9ACC   

,, 
	_ 	„, 

AG
c
A
c
G

G
G

G
G

T
T 

TC 	ACACCT 
9CTIC

, 
 

. 

ATCAACCCAA 
CCTGAGGACATCAAC 
TACGCGTCG 

= Li i euuuGuLiAIGL.i LiATuAciTCAAGCT CAtci-codTTXTO6A 
i-cci. 1Kit.199,4___ NM 000899 1NM 000899.1 	, 

. 
KITLG 168 

1 
1ATGTT 
1CAGGTCCTGTCTAA 

GTCTGACAATTG 
CTATGTGCAAGG 

ApAATGACTTGGCA_ 
CCTGAGGGATC TGT 

KL.1  NM-  004795 NM_004795.2  KL 16191 1ACCCTGTG  CCCTCAA CTCACTGGCA 
1 ICCAAGCTTACCACC AGGGTGAGGAAG ACCCACATGGTGACA 

1KLK3.1  

i 

NM 001648 NM _001648.2  KLK3 14172 

13805 

ITGCAC  
ITGAGAGCCAGGCT 

ACAACCG 
ATCCTGGTCCTCT 

CAGCTCTCC 
TGTCTCAAAATGCCA 

KLRK1 2  
' 71: 1 '''''''''  N!'? 19979: ''' 

KLRK1 1TCTTGTA 
TioAdadatAdAAt 

TTGCTGT 
fdtbdtAbdtbe 

GCCTTCTGAA 
CTCATGGACATCAAG 

KRT19.3 ...„.. NM002276    NM 002276.1 	 KRT19 521 JCAGGAGTA CAATCTC TOG qqpCTG 
‘!'faAGtbGAGAAGG TGCCATATCCAGA CCAGTCAACATCTCT 

KRT5.3  'NM _000424  NM 000424.2  .KRT5  158  AGTTGGA GGAAACA GTTGTCACAAGCA 
1 I 1TTCAGAGATGAACC ACTTGGCACGCT ATGTTGTCGATCTCA 
1KRT71 

i 
INM_005556 

1NM 

ANy_995556:31(pl7_  ,i4016, 
:- ------- i 

,GGGC 
ibtfddtaddtAkrb 

GGTTCT 
faAttaidebaA 

GCCTGCAGC 
AtotAbdffdtcbAb 

'11.956,VJ,1 000425 NM000425.2 	..,_ L1 CAM ..,, .J996 -q\ 'GC GTCAGG CTGCCAGCC 

1LAMA3.1  /NM 000227  NM 000227.2 LAMA3 
1 
12529 

CAGATGAGGCACAT 
GGAGAC 

TTGAAATGGCAGA 
ACGGTAG 

CTGATTCCTCAGGTC 
CTTGGCCTG 

I 
I 

1 I GATGCACTGCGGTT CAGAGGATACGC CTCTCCATCGAGGAfi 
ILAMA4.1  1NM_002290 1NM_002290.3  LAMA4 15990 !AGCAG TCAGCACC  GGCAAATCC 
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i CAAGGAGACTGGG CGGCAGAACTGA CAAGTGCCTGTACCA 
,LAMB1  .1 	 INM_002291 • ,....„, 	„„ 

1LAMB31 „..„ iNM 000228 

NM_002291.1 

1.NM000228.1 

LAMB1 	13894 
-- ''''' -1---  -- / 

LAMBS 	12530 
I-
i 

'AGGTGTC 
-b-dA-6---di-----obfA A T 	C AAG C G 
AGACCT 
ACTCAAGCGGAAAT 

CAGTGTTC  
GTCA A T GC G 
CATTTCA 
ACTCCCTGAAGC 

CACGGAAGG 
C AC C 	CA 	CTG otdefk  
GGTGCAGT 
AGGTCTTATCAGCAC 

0 
t,.) 
= 
1.- -. 

LAMC2.2  NM_ 005562 _ NM_005562.1 LAMC2 	1997 TGAAGCA CGAGACACT 	. AGTCTCCGCCTCC  
4) 

1 TGCTGGACTTCTGC TGAGATAGGTGG TCCTGACCCTCTGCA1 
1LAPTM5.1  	iNM 006762 NM 006762.1 m  LAPTM5 	14017 CTGAG 

iAAdAdboAdirtOA / 

GCACTTCC 	. „ 	ppi-pprpkgA 
beAdtadAddda 

_..,.. 	_ 
AAAdatOtod-rodfol 

...LDB1 .2 	 tNM 003893 NM_003893.4 LDB1 	16720 CGCAG . AGTTGT GTCAATGCC 	1 . 
i 3 ATCACGGTGGACT TACCTTGGTAAAC AGTGTACCATGGTCA1  3 

1LDB2.1 	'NM 001290  NM_001290.2 LDB2 	38711 GCGAC ATGGGCTTC CCCAGCACG  

1 AGGCTACACATCCT CCCGCCTAAGATT TCTGCCAAATCTGCT1 
LDHA.2 	 1NM_ 005566  NM_ 005566.1  LDHA 	39351 .GGGCTA CTTCATT ACAGAGAGTCCA  

3 
/ 

LGALS1.1 	 1NM 002305 ...„,., 	.....    
1 
'NM002305.3 ..„, 

/ I  
LGALS1 	16305  ..,,,. 

. 
JTGACAGC 

GGGTGGAGTCTTC 
i ..  
AGACCACAAGCC 
ATGATTGA 	 

CCCGGGAACATCCT 1 
CCTGGAC 	1 

I" 	 I i i A G C 0 G AAA AT G G C CTTGAGGGTTTG ACCCAGATAACGCAT1 
0 	LGALS3.1 	 1NM002306 NM . LGALS3 	12371 !AGACAAT ,.002306.1 GGTTTCCA , CATGGAGCGA 

i iAGTACTTCCACCGC GACAGCTGCACA CTTCCACCGTGTGG 1 
1LGAL59.1 	 1NM

- 
 009587  NM_009587.2 LGALS9 	15458 1GTGC :GAGCCAT ACACCATCTC 

1  1 1 i GCTTCAGGTGTTGT AAGAGCTGCCCA TGCCTCCCTGTCGC 
iLIMK1.1 	 1NM 016735  INM 016735.1  13888 GACTGC TCCTTCTC ACCAGTACTA 	1 
i 	 k 

, 
TGCAAACGCTGGT CCCCACGAGTTCT CAGCCCCCCAACTG 

LMNB1.1 	 INM 005573 
- --- 	-- - --1---------  

1NM_005573.1 
1 	-------- .• 

LMNB1 	' 708 
 : 

!GTCACA 
 idatTGooAddAGA 

GGTTCTTC 
CTCAGGCAGTCC 

ACCTCATC 	-1 
CGCTACTTCCTGAAGI 

ILM02.1 	 1NM_005574 NM _0055742 LMO2 	15346 
/ 
ACATC TCGTGC GCCATCGAC 

: ! i CCAATGGGAGAACA CGCTGAGGCTGG CAGGCTCAGCAAGC 
LOX.1 	 NM _002317  NM_002317.3  LOX 	/3394  1ACGG TACTGTG TGAACACCTG 	i v 

,k  
t 1GGCTGTAGACTGG , GAGACAAAGAGG CGGGCATCCAACCA 1 ,..1 

,17.11.P2,1 	, 	,,, 	, 	..INM.  004_52..5 ...)NM 004525.1 LRP2 	14112 1GTTTCCA CCATCCAG GTAGAGCTTT 

• '''''' - 	• 	' 	• 	 ' I 1 IddAdTGTCCCAATCGGTCAGGTTATTG CCACTGCAAATTCGA1 vz, 
LRRC2.1 	 NM 024512 NM 024512.2 _ LIIRC.2 	163.15 

--r-  
!TGTGTC 	 1CTGCTGA 	..„..CATCCGC ,  ---3 1- 

LTF.1 	 NM_002343  ,.NM_002343.2  
/ 

LTF 	/ 6269  
'AACGGAAGCCTGT 
1 
GACTGA 

1AGACACCACGGC 
1 
ATGATTC 

CTAGAAGCTGCCATCi 
.TTGCCATGG  

1 1 TTGCTGCAAGATAA ACCCATGCTCTAA CACGGACAACCCTCT 
LYZ.1 	1NM 000239  NM 000239.1 LYZ 	16268 1CATCGC TGCCTTG TTGCACAAG  
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1 
 GCTGCCTTTGGTAA ATCCCAGCAGTCT TCCATCTTGCCATTC € I 

MADH2:1 1NM_005901 1NM 005901.2 SMAD2 	12672  GAACATGTC CTTCACAACT ACGCCGC 	i .,.i 
1   —    r dokAttAdtddot AdOAAtAbtod Id6AftedAdbotedi 

MADH4,1  INM005359.  NM_p053593_ .  SMAD442565 ,TGTTCACA AGCAGGATGA CATTTCCA 	4 
--i 'Gf-fdadAGCTi-do CACAAACAGGAG AcarabAAci-Gcfati 

MAL .1 i NM 002371 1NM 002371.2 MAL 	16194 TGTGTC GTGACCCT GCTGTCTGC 
 

i 	;CCTTCGTCTGCCTG GGAACATTGGAG CAAAATCCAGACAAG 

MAL2.1  iNM=052886 .NM052886,1 . MALL 	j51.9, __ 	. 	,kGAGAT GAGGCAA ACCCCCGAA  
i 	

__.. 
i f 	ladd-fttottAbedA dAdtdeodAddi tditAAAdfdditAt 

MAP2K1.1 i NM002755 NM_002755.2 MA P2K1 	 GAAGCAGAA w.42674 CACTGAT CCTICAGTTCTCCCA 
1 	1GCCCTCCAATGT6C 

i 
GTAGCCACTGAT CACATCTTCACATGG 

1MAP2K3.1  !NM 002756  ., NM 002756.2 	 MAP2K3 	14372 	iTTATCA GCCAAAGTC CCCTCCTTG 
iGCCGGTCAGGCAC GCAGCATACACAC ACCAACCAGTCCAC 1 

MAP4.1  € /NM 002375 € 	— NM 002375.2  MAP4 	 €2066  . 	 1.  
'ACAAG 
CCCCTCTTGGATCT 

AACAAAATGG 
CGGTCTTGGAGA 

GCTCCAAGGG 
CCCATGCTGGCTTCT: 

1 kMARCKS,1 
€ 

  NM=002356 NM002356.4 
1 MARCKS4021 ,, GTTGAG ACTGGG TCAACAAAG   

/ 
€ 

/ 	dAbkl-GGCOACTTT dboAGCATTAAC AdCTGACAACAGTGT 

IMaspip.2 _ NM 002639 
I - 

NM 002639.1__ 1362 SERPI N B5 	_ j GAG AACATT 
, 	lcdAettabAdfdd 

CACAAG GATT 
fadAAbidAAbbA 

GAACGACCAG ACC 
CTTTCCAGCACCTGG 

1MCAM.1  2NM_006500  NM_ 006500.2  MCAM 	13972 :CTGAGA CAGGC CCTGTCTCT 

1 
1 
, 
IMCM2.2 

I 
/ 
, € 
	INM_004526 

/ 

1Mv....1_004526.1  

.•  , 

MCM2 	» 	,, 580  

GACTTTTGCCCGCT 
ACCTTTC 

3 

GCCACTAACTGCT 
TCAGTATGAAGAG 

ACAGCTCATTGTTGT 
CACGCCGGA 

MCM3  1 1NM002388 1 
1NM 002388.2 _. 

1 MCM3 	.1.,524 
GGAGAACAATCCCC 

4TTGAGA 
ATCTCCTGGATG 
GTGATGGT 

TGGCCTTTCTGTCTA 
CAAGGATCACCA 	. 

/ 1 / 	TGATGGTCCTATGT TGGGACAGGAAA CAGGTTTCATACCAA 

1 / € 	IGTCACATTCA CACACCAA CACAGGCTTCAGCA 

1MCM6.3  

1%/19/31.1 

ENM_005915  
z 
3 

1

NM_002982 

1NM_005915.2  

I 

	

MCM6 	1614 	I  
1.  
i 	1CGCTCAGCCAGAT 
1.700 	2 GCAATC 

	

_991_2 	 
GCACTGAGATCTT 
CCTATTGGTGAA 

C 
TGCCCCAGTCACCT 
GCTGTTA 

I
NE/1_0929Ei2.1 	_ 

1 	
iddAAdkatti-Gft dAAtakAaddA edAactddkrocAA 

MDH2,1 ;NM 005918 ' Ny09591P,2 .. 	 ____MPH2   .1?§49 	IPPAGAG CGTTG ACT ACCCTTCAG 

k 

ImoKi  NM 002391 3 	- 'NM 002391.2 
a dAGCbbAbtGCA 

MDK 	13231 	AGTACA  
aAcTTTGdf acur 
GTGCC 

AtbacAbabAdccoA 
GTTCTCAAA 

CTACAGGGACGCC ATCCAACCAATCA CTTACACCAGCATCA 

IMDM2.1  /NM 002392 INM 002392.1  MDM2 	1359 	IATCGAA  A CCTGAATGTT AGATCCGG 
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1 	 /  i 	1GTGAAATGAAACGC GACCCTGCTCAC CAGCCCTTI-GGGGA 
IMGMT.1 	 i NM 002412 	1NM 002412.1 _ MG MT 	!689 	i ACCACA AACCAGAC AG CTG G 

/ '-' 	-. 1- 	iACGGATCTACCACA 
/ 

. TCCATATCCAACA TTTGACAC C 56itoo' 
1 

LmGST1.2 	1NM 020300 	JNM 020300.2  
i 	

1CCATTGC 
t806  .MGST1  

AAAAAACTCAAAG CCAGCCA 

1 1 	iATGGTGAATGTCAC AAGCCAGAAGCC CGAGGCCTCAGAGG 
MICA.1 	 NM_000247 	NM 000247.1  . 	 . 

/ 
MICA 	5449 	!CCGC 	.CTGCAT 

i 	CCGGACAGGGTCT GGTGGAGTTGTT 
GCAACA 	I I AC 
CTATTACGACATGAA 

T-L  	'NM 002415 	NM 002415.1 /P 	
1 

MT_ 	4,390.7 	/ACATCA ._.,.,. .., 	 .. , 	_ _ 	_ CCAGCC CGCGGCCAA 
!GGGAGATCATCGG GGGCCTGGTTGA AGCAAGATTTCCTCC 
GACAACTC AAAGCAT AGGTCCATCAAAAGG 

MMP1.1 	i NM 002421 	,NM 002421.2  MMP1 	12167 	/ 	  
1 I 	' /TGTACCCACTCTAC TGAATGCCATTCA AGCTCGCCCAGTTC 

iMMP10.1 	INM_002425 	NM_002425.1  MMP10 	14920 	AACTCATTCACA  CATCATCTTG CGCCTTTC 
I 	1GCTGTGGAGCTCT AGCAAGGACAGG CCTGAGGAAGGCAC 

iNM 004995 	NM 004995.2 MMP14.
1----' 	- 	- 

MMP14 	4.9?2 	jCAGGAA 
- 	---1--  ' -- 	abAitAltdAdA6 

GACCAA 
bbAdfccm-cci-  

ACTTGCTCCT 
CTGGGAGCATGGCG 

I." 
0 MM P2.2 	 1NM 004530 	NM_004530.1 MMP2 	J.,§7 ....2 TACCGTCAA h.1GCAGACA ATGGATACCC 
u.3 / rG GATGGTAGCAGT GGAATGTCCCATA CCTGTATGCTGCAAC 

MMP7.1 	 iNM 002423 	NM 002423.2  12647 	 MMP7 	 iCTAGGGATTAACT  CCCAAAGAA TCATGAAC 	I I GGC 
/ 

1 
GAGAACCAATCTCA 1 CACCCGAGTGTA ACAGGTATTCCTCTG 

CCAGCTGCC iMMP9.1 	 !NM_004994 	NM_004994.1  MMP9 	1304 	i  CCGACA  
/ 	TCATGGTGCCCGTC 

ACCATAGC 
CGATTGTCTTTGC ACCTGATACGTCTTG 

1MRP1.1 	 1NM004996 	NM 0049962 ABCC1 	115 	„AATG TCTTCATGTG GTCTTCATCGCCAT 
i'AbdbbA-rdActre AAAACTGCATGGC CTGCCATTCGACATG 

MRP2.3 	 i NM 000392 	NM000392.1 » 	 _ ABCC2 	156 	1GACACAT TT-MICA  ACTGCAATTT_____ 

MRP3.1 	NM_ 003786 	1NM_003786.2  
if 6At odf ddodATC 

ABCC3 	 /TACTTCCT 
CCGTTGAGTGGA 
ATCAGCAA 

TCTGTCCTGGCTGG 
AGTCGCTTTCAT 

- 
I 

I 
M13ri• 	1NM 005845 	1NM 005845.3 

18  
i 
/ 	ACAACT 

AGCGCCTGGAATCT 
ABCC4 	16057 1.  

AGAGCCCCTGGA 
GAGAAGAT 

CGGAGTCCAGTGTTT 
TCCCACTTA 

i 	/ GATGCAGAATTGAG TCTTGGCAAGTC CAAGAAGATTTACTT 
1MSH2.3 	 NM 000251 	NM 000251.1 - MSH2 	12127 	IGCAGAC CGTCGATTCCCAGA .  GGTTAAGA 

/ 
' 1 	/TGATTACCATCATG CTTGTGAAAATGC TCCCAATTGTCGatt 

MSH3.2 	 NM_002439I 	NM_002439.1  MSH3 	2132 	1  /GCTCAGA  CATCCAC CTTCTGCAG 

I 
I 	/TCTATTGGGGGATT / CCGTTACCAGCTGG  CAAATTGCGAGTG 

MSH6.3 	 /NM_000179 	1NM_000179.1  MSH6 	12136 	jGGTAGG  GTGAAAT AAATTCCTGAGA 
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Table A 

i I 	
1 

= 1 Official 
IGene 
iVersion I 	

i 
: 

'Gene 	 Accession Num  Sequence_ID  Symbol IID  F Primer Seq R Primer Seq Probe Seq 
I = z GTGGGCTGTGCCA ACAGCAGCGGCA ATGAGCCTTTGCAGA 

f MT1B.1 	 1NM 005947 .._, 1NM0059471 MT1B .15355 jAGTGT  CTTCTC CACAGCCCT 
t 	 , ' IGTGCACCCACTGC AGCAGTTGGGGT CCCGAGGCGAGACT 
1MT1G.1 	 INM 005950 iNM 005950.1 MT1G .. Isppp CTCTT 

 
CCATTG AGAGTTCCC 	i 

TodtattObAcfacc AdOAGtTGGGGT CCGAGGTGAGACTGI 
I  MT1i-i.1 	 INM_005951  NM_005951.2  MT1H 6332 JCTTC  CCATTG GAGTTCCCA 	i• 

I ICTCCTGCAAATGCA ACTTGGCACAGC CACCTCCTGCAAGAA' 
MT1X 1 	 005952 „NM NM 005952.2 MT1X 13897  .IAAGAGTG CCACAG GAGCTGCTG 

I 	 i 
' MUC1 2 	 NM1 	002456 

i 

iNM_002456.1 MUC1  i 335 
IGGCCAGGATCTG-r 
i 
GGTGGTA 

a-rdbAdotcdta 
GACATTGA 

CTdTGGCCTTCCGA 
GAAGGTACC 

1---  fACGAGAACGAGGG GCATGTAGGTGG CGCACCTTTCCGGT 
1MVP.1 	iNM_017458  zNM_017458.1 	.MVP  1.30  ICATCTATGT TTCCAATCAC CTTGACATCCT 

I 1 1 1GAAGGAATGGGAA iGTCTATTAGAGTC TCACCCTGGAGATCA1 

1 ITCAGTCATGA AGATCCGGGACA GCTCCCGA 
MX1.1 	 NM 002462  NM 002462.2 MX1 12706 I 	  T 

1 1 
I GCCGAGATCGCCA CTTTTGATGGTAG CAG CATTG TCTGTCCI 

I AGATG AGTTCCAGTGATT TCCCTGGCA 
c 	MYBL2.1 	 INM 002466 

I 
	002466.1 MYBL2 /1137 I C 

I 
1CGGTACTTCTCAGG CCGAGTAGATGG CTCTTCTGCGTGGT 

1 1GCTAATATATACG GCAGGTGTT GGTCAACCCCTA 
i 

MYH11.1 	,1NM 002474  NM 002474.1   MYH11  . 11734  1 I 
T 1 i CCTTCACCTTCCTC AGCAGCTCTTGCA ATTTGCAATCTCCAC 1 

ivIY,TU, 	 =NM 015460 
z-• 	' ' 	----------t 	- , 
'IsIBN.1 v 	 (NM 002485 - 

NM 015460.1 
- 	' ---'-- 

NM 002485.4 

MYRIP 	11794 

NBN 	14121GAACCAA 
---1 

= 
)pTCW 

GCATCTACTTGCCA 
. GACATTG 
tdodfidbAdot 
GGAGTT 

ACTGGCGCT  
ctfccAAG-ilbideci 
TGCTTGCAG  

i' 	 1. - 1--  IGACACCTTCATCoG ATAGTGCTGGCT AAGCGCTTCToAlabi 
1NCF1.1 	 1NM 000265  

1 	
i 

INM_000265.2  NCF1 14676 
k = 

ITCACAT  
ICTGAACCCCTCTCC 
i 

GGGTACG 
AGGAAACGATGG 

CCCAGCAG 	I 
CGAGAATCAGTCCC 

NFAT5.1 	 /NM 006599  iNM 006599.2  NFAT5 13071 iTGGTC  .CGAGGT CGTGGAGTTC 	fi 

/ 	 1 
NFATC2,1 	 1NM173091_ 

1 
IN M_173091.2 NFATC2 

1 
15123 

ICAGTCAAGGTCAGA 
AGGCTGAG 

CTTTGGCTCGTG 
GCATTC 

CGGGTTCCTACCCC 
ACAGTCATTC 

ICAGACCAAGGAGAT AGCTGCCAGTGC AAGCTGTAAACATGki  
NFKBp60.3 	M» F  i NM 003998 NM .003998.1 NFKB1 3439_JGGACCI  wpqp_ .  , 	_ _ ppcppippA 

I 	
, 1 ictddaddataddo CCAGGTTCTGGA CTGAGCTofdaTdd 

NFKBp65.3 	1NM_021975  
k 

,NM_ 021975.1  RELA 1.39  1TTCTAT 
ICCCTGCCATACCAG 

AACTGTGGAT 
CGTCCACATTCAC 

GACCGCT 
CCTGCCCTGTGACT 

1NFX1.1 	 /NM 002504  NM 002504.3  ., NFX1  /4025 ICTCA ACTGTAGC GCTTGTAAAGC 
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Table A 

Gene i 	 1 
/ 

1 	 t Official ;Version 1 
Gene 	'Accession Num  1Sequence_ID  Symbol  OD  IF Primer Seq R Primer Seq Probe Seq  

/ i t ATGCTTGGGGAGA CTGAATGCAGAA AGCAGATTCAAAGGC1 
1NME2.1 	 ;NM-  002512 	NM 002512.2 NME2 13899 !CCAATC GTCCCCAC AGGCACCAT 	? 0 
t• 	• 	z 

1 	
1 

NNMT.1 	 iNM _006169 	/NM 006169.2 ... 	.. 	. 	,..,.....,._4„_. = NNMT 
1 
5101 

CCTAGGGCAGGGA 
!TGGAG 

CTAGTCCAGCCAA 
ACATCCC 

OCCTCTCCTCATGCC1 
CAGACTCTC 

c) 

1 	 ; 	 1 1 ;CAGCCTTGGGAAG AtbAtbfarGto cfbAAdm-ccurrrci ?,,, 
1NOL3.1 	 1NM 003946 	1NM 003946.3  

/ 	 1 
NOL3 16307 

t 
t 

!TGAGACT 
GGGTCCATTATGAC 

GCCTTTGT 	,. 
GCTCATCTGGAG 

TGCTCCCCT 	i  
I 

TGTCCCTGGGTCCT 
'c';', 
w 

NOS2A.3  	NM_000625 	INM  ,.. 
1000625.3 NOS2 16509 iTCCCAA GGGTAGG CTGGTCAAAC 

/ 	 1 	 1 
z 	 z ? 7A-rctdcddefOGGT 

1 
todeAdOdAtko itoAcl-cdattadool 

INPP.,.1   	, . 	. 	IN...M_P.PPPPP. . ANUNPPP.,?.. 

	

- 	
,.,.N.P.P. ....L?P.?1:... JWP  PkPGATTQIC ... .. 	: .:.ATQAPPG 

"T 
1 	 1 i CGGGTCCACCAGT 1 GTTGTATTGGTTC  
NOTCH1.1 	'NM 017617  

z 

NM_017617.2 NOTCH1  2403  TTGAATG 
CACTTCCCTGCTGG 

GGCACCAT 
AGTTGTCAAACAG 

GGACA 
CCGTGTTGCACAGC 

1NOTCH2.1 	1 4 NM 024408 	,NM 

1NOTCH3.1 	 INM_000435 

024408.2  

 	NM000435.2 	» 

NOTCH2  

NOTCH3 

2406  
i 

6464 » ..GCTGG 

GATTAT 
TGTGGACGAGTGT 

r 	» 

GCACTCG 
ACTCCCTGCCAG 
GTTGGT 

TCATCACACT 
ACCGTGTGGCCCTC 1 

i ATGGTATCTG 	,... 
}-4 1 / iGGCTGTGGCTGAG ; GGAGCATTCGAG TI-CCCAGAGIGTCTC1 
a : INpD009 (ABAT offIgi.alINM_020.686 	JN.M_020686.2 ABAT 11.707 ippTppp . oTqwcrq.5, ACCTCCAGCAGAG 
c.fi ;-- 	• 	 - " 	- 	---- 	i 	- 	" 	" 	- 	""'"-  1.AATGIT6TCCAGot CAAGCAAAGGdf AACAdadATTTTGGA' 

1NPM1.2 	 1NM_002520 	1NM_002520.2 NPM1 12328 !TCTATTGC GGAGTTC CAACACATTCTTG 

/ NPPB.1 	?NM 002521 	NM_002521.2 NPPB 
? , 
16196 z 

GACACCTGCTTCTG 
ATTCCAC 

TGAGTCACTTCAA 
AGGCGG 

AGGGGCTTTTTCCTC 
AACCCTGTG 

1 1 ACATCTGCAGCTCC CACACAAGCCAG CCTTCAGAACCCICA1 
NPR1 .1 	 [NM _000906 	NM 000906.2 NPR1 	 16197 CCTG CTTCCA 	 TGCTCCTGG 
i GGATCTTCCCCACT-TTGTCTTTTTCGC COTTCCATTCCCACC1 
NPY1R.1 	 NVI000909 NM 000909.4 NPY1, 	il. 1151  1CTGCT .TCCTGC  .... 	 CTTCCTTCT  

I 1 lbGAdAdfditbfdAoftdaddit'rob AfdAdbAadadddb I 
1 1TAGTGAAAGGTAT AAATCTACAG TCGTATGTCA 	1 

NRG1.3 	 ;NM _013957 	NM 013957.1  NRG1 1410 I 	  
1 

• n ,..3 
z 	 i 
1NUDT1.1 	 (NM 002452 	NM 002452.3 NUDT1 

i 
14564 

;ACTGGTTTCCACTC 
!CTGCTT 

GTCCAGGATGGT 
GTCCTGA 

CCACGGGTACTTCAK 
GTTCCAGGG 16.) rn 

1 	 ; 
lOGG1.1  	ENM002542 	1NM 002542.4 .._. - OGG1 1 ACCAAGGTGGCTG 

i ACTGC t 61.98 . 
ATATGGACATCCA 
CGGGC 

TCTGCCTGATGGCC 
 CTAGACAAGC i 

,... 1-; 
c'2:,- t...) 

, , 
, i 

CAACCGAAGTTTTC 
1ACTCCAGTT 

CCTCAGTCCATAA 
ACCACACTATCA 

TCCCCACAGTAGACA 1 
CATATGATGGCCG 	i 

 ,.,  
C \ 

i 0 P N , osteopontin.3 	1W/1_000582 	NM_000582.1  SPP1 1764 I 	  	  , 	 .: 
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1 1 I t 	 iTGGAGACTCTCAG GGCGTTTGGAGT CGGCGGCAGACCAG1 
e1.3 ;NM 000389 NM000389.1 CDKN1A 133 	1.9GTCGAAA GGTAGAAATC CATGAC 	,,,....  

07  n 

1?..'-'.. 	- 	- 

1 	 / 
004064 	/NM 004064 1 

' 	..4N-m-  - 	"---'--- 	'------- 
CDKN1B 

v." 

-./ 	- cddtaGAdoAcbA 
138 	IAGAGTTAA r.. 	ECTTTGAACCCTTGC 

ddeteeddfdli=  
CCATGTC 
CCCG'" GA6 AAAb 

dedddAct-raGAGA ! 
AGCACTGCA 	€ 

__.„,„•,.__,-.1 
AAGToCTGGG Ric; 1 H 

1P53.2  INM_ 000546 NM _000546.2  TP53 159 	ITTGCAA  CAAATG CTGACGCACA 
1 

i 1 	1TGGCTGATTCCATT CACATTCTGTCCA ATCC I I I GCAGTGCC 
IPAH.1 ,.,.,.,„ 

/ 
/PA11.3 	 

N M 000277 ,., '' 	- 
€ 

'NM 000602 ./ 	_ 

t NIM 000277.1 .,...„,„..-  
I 1 

NM_000602.1 

PAH 

SERPINE1 

16199 	 AACAGTGA /,.., 	4„.... 	, .. 
  CCGOAACGTGath 

3 	1TCTCA 

TGGCTTTAC 
TddTGGGITTCTC 
CTCCTGTT 

CTCCAGAAA 
CTOGGTGTTGGCCA 
TGCTCCAG 

1 
1 	

/GAGCTGTGGGTTG CCATGCAAGTTTC ACATCTGTCAAGGAG 
IPak1.2  (NM_002576 1NM_002576.3 PAK1  .13421 	iTTATGGA  TGTCACC CCTCCAGCC 

1 /PARD6A.1  
z 
i 

1 
i NM- 016948 
"/ 

1 
1NM_016948.2 

1 

PARD6A  
/ 
1GATCCTCGAGGTCA 

45141 	zATGGC  
t 	1GCAAAGCCTTTCCA 

ACCATCATGTCCG 
TCACTTG 
GGCTGGGCTTAA 

TCCAAGGTCTTCCCG 
GCTACTTCA 
TGGTAGCAGAATTGC 

1PBOV1.1 	 
1-  

1-.. 	i 

1NM 021635 NM_021635.1 	.., PBOV1 3936 	i GAAAAA 
/ 	1GGTGAAATCTGTGC 

ACAGTCAT 
ATTCCAGCTCCAC 

CTTTTCAACCA 
TCCCCTICTCCAACT 

c) 	/PCCA.1 1NM000282 NM000282.2.  pCCA._ 16250_ 	1/ci-qTpA GAGCA GTGTCTCCA  
c5. 	. - 	I.  - - --- -- T.-  . - - - -̀r 	ibtfAGdAtbdobcA oTTCOGGAACCA CAGCCAAACTGCCC 

IPCK1.1  1NM 002591 
/ 	- 
, 

NM_002591.2 PCK1 16251 	GCAC! 
,GAAGGTGTTGGAG € 

GTTGACA 
GGTTTACACCGCT 

AAGATCTTCC 
ATCCCAGCAGGCCT 

PCNA.2  NM _002592 NM 1•002592.1 PCNA • 48 	!GCACTCAAG GGAGCTAA CGTTGATGAG 

1 / 1
1 	

ACCTTGAGTAGCAG GTTGCTGGAGCC CACACCTTCCTCAGA 
(PCSK6.1 iNM 002570 INM_002570.3 PCSK6 16282 	!AGGCCC 	 ATTTCAC ATGGACCCC 

1 idACAAdadOAdeft ddbfdAtddddi TCTCCAACACATCGG 
PDCD11 NM 005018 

, 
NM 005018.2 

1 

PDCD1 16286 	1CAcc 	 AccAGT 

i
GCTTCGTC TGCTG AGCTTCATTGGAG 

16417  

AG AGCTTCG,,,,,,,,,,,w.,_ 
TCGCGCAGTCTCTCT 

(PDE4DIP.1  1NM 014644  INM_014644.4  PDE4DIP  :  TGAGAG 	 GAGAGGA  AAGTCATGATCTC 

I 
- ITTGTIGGTGTGCCC TGGG1TCTGTCCA TGGTGGCGGTCACT 

1PDGFA.3 INM_002607 NM 002607 PDGFA i56 	/TGGTG 	 AACACTGG CCCTCTGC 
1 

-/ 
i 	1ACTGAAGGAGACC TAAATAACCCTGC TCTCCTGCCGATGC 

IPDGFB,.3.  ......  ;NM 002608 _. 	 ....._ NI/Lpq?§pp,1 E9GFE3  167CTTGGAG 	CCACACA   CCCTAGG  

1PDGFC.3  
/ 

, i1 

/ / NM_016205  NM 016205.1 PDGFC  

1 	
1A6TTACTAAAAAAT GTCGGTGAGTGA i 
ACCACGAGGTCCTT TTTGTGCAA 

129  
1: 	1TATCGAGGCAGGT TAACGCTTGGCAT 

CCCTGACACCGGTC 
TTTGGTCTCAACT 

TCCAGGTCAACTTTT 
(PDGFD.2  INN 025208 NM_025208.2 PDGFD  131 	1CATACCA 	1CATCATT GACTTCCGGT 
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GGGAGTTTCCAAGA CTTCAACCACCTT CCCAAGACCCGACC 
PDGFRa.2 	1NM 006206 NM 006206.2 PDGFRA 24 ' 	IGATGGA CCCAAAC 	 AAGCACTAG  

/ 	IccadctOtabitOd 1 GGGTGGCTCTCA AttAAtatdda-ra-rd 
PDGFRb.3 	1NM- 002609 

i PDZK1.1 	JNM 002614 

NM 002609.2 _ 	 , 

NM 002614.3 

PDGFRB 	--4-. 

PDZK1 

u1.64 

1 6319 
 

AGCTAC 

T
AAJ

AA
G
o
A
c
CCTCCACCT 

CTTAGCTC 
CGCAGGAAGAAG 
CCATAGTT 

CGAGTGCTG 
TGCCCTICTTOCTTG 
GACAGTTTACA 

1 ., 
PDZK3.1 	 •INM 015022 NM 0150222 

1  
13885 

GAGCTGAGAGCCT 
TGAGCAT 

CTCGGCCCTGCT 
GAGTAA _., 	 

CTCGCTGCAGAGCT 
TpTcmGGTG 

1 ---- 1   	ibcAGTGodfdtdf adecudAtoAc TccaTdedAbboAb 
PF4.1 	 /NM 002619 , NM 002619.1 PF4 ..9' 326 	!GTGAAG 	»» 	» CTCCAG ATCACC 	 1 

1 	IAGCTGATGCCGCAT GGTGCTCCACGT CAGATCCCTGATGTCI 
PFKR1 	 NM 002627 NM 002627.3  PFKP 16252 	i ACATT TGGACT GAAGGGCTC 

1 : 	ITCTATACGTCGATG GCCGACAGCCAC CTCCCCACCTTGACTi 
PFN2.1 	1NM_053024 ./ INM_053024.1 	.PFN2  1 /3426 	iGTGACTGC ATTGTAT CTTTGTCCG 	I 

; 
/ 1 I 	/GTGGTTTTCCCTCG AGCAAGGGAACA ATCTTCTCAGACGTC 1  

[pGF.1 	 1NM002632 INM002632.4 PGF _1926 	JGAGC GCCTCAT CCGAGCCAG 

1 
PI3K.2 	 INM 002646 : 	- 

1 
NM 002646.2 PIK3C2B 

t 	itod-rAcarGGA6Ad 
'368 	f CCCG 

AdabOdTdanc 
AGTAACCA 

Tcoi-dOtGAAAcGAGI  
CTGTGTCTGACTT 	1 

-.; / / 	1ATACCAATCACCGC CACACTAGCATTT TGTGCTGTGACTGG 
I 1 i 	ACAAACC TCTCCGCATA ACTTAACAAATAGCC 

1P13KC2A.1 	INM_002645 1NM_0026452 PIK3C2A  . 16064 	1 T 
i / 1 1 	IGTGATTGAAGAGCA 

; 
GTCCTGCGTGGG TCCTGCTTCTCGGGAI 

1p1K3CA.1 	 NM 006218 
1 	 I 

1NM 006218.1 

1 

PIK3CA 12962 	JGCCAA 
 ccc-i-n-cccoA-Aof i 

AATAGC 
AdoAtdtAdcAG 
	 TACAGACCA  

dOttddAdcAcAmT1  
I.PLA2G4C.1 	'NM 003706 MM 003706.1 PLA2G4C ,16219 ., 	AGAAGAG 

'GATTTG6±6dbAAb 
CTGGCG    
TAGcToxi-doodt 

CCAGCTCAG  
i-AGAfAddAddadd 1 

1PLAT.1 	 /NM 033011 NM 033011.2 PLAT 26459 TGCTGT GGTCC ACGTGCTACG 

PLAUR.3 	 iNM 002659 

I 

I NM_002659.1 i PLAUR 
1 
1708  

CCCATGGATGCTCC 
TCTGAA  

CCGGTGGCTACC 
AGACATTG 

CATTGACTGCCGAG 1 
GCCCCATG 

/ 	 i 	- / 	1GGCAAAATTTCCAA ATGTATCCATGAG TGCCAGGCCTGGGA 
1PLG.1 	 ;NM 000301 NM 000301 .1 PLG  	16310 	GACCAT CGTGTGG CTCTCA  

1 - 	- . 	- - - --- 	- --I.-  ITGATdoti -OTGA CCTGTCTGCATG AGATCTGCAGCTTGU1 
PLN.1 	 NM 002667 NM 002667.2 PLN 3'886 	!AGTTCTGC 

1.- 	ICAGGGAGGT6GTT 1 

GGATGAC 	. 
TCTCCCAGoAtid 

CACATCAGC 	. 	. . 
TCCAGCCTTitobTai 

PLOD2.1 	NM 000935  INM 000935.2  .,PLOD2  13820 	!GCAAAT  CATGAAG GTGACTCAA 
I 

1 	
, 

]AGAACAGACTGGC CAGAGGGCCATC CACCATTAGCCACCA 
1PLP1.1 	NM _000533  'NM 000533.3  PLP1  14027 	i CTGAGGA TCAGGTT GCAACTGCT 
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1PMP22.1 
1 	 ) 
NM 000304 	,LNM_000304.2 	,p11P2216_2,54 

) 	CCATCTACACGGTG 
IAGGCA  

TGTAGGCGAAAC 
CGTAGGA 	, 

AATCCGAGTTGAGAT1 
GCCACTCCG 

) )1 ) 	lAdAAddAccATccc CACGAAGAAAACT ACCAGGGCTCCTTG i 
1PPAP2B.1 PPAP2B 	16457_ 	IAGTGA ATGCAGCAG AGCAAATCCT 	I 
r 	- ) 

1NM 003713 	NM 003713.3
„ 1 - - - - - 	- - - - , • '''' • • - -  	TrdAeittATedAbc 

) 
GCCAAGTCGCTG TTCCAGTGCATTGAA 

1PPARG.3  
k 

NM 005037 	NM 005037.3  PPARG 	1086 	; CCAAGTT  
i 	 iTTCCTTCCCTCTCA 

TCATCTAA 
CACAGCTTTCCAT 

CTTCACAGCA  
CCTTCCTCAACTTTT 

1PPP1R3C.1 'NM 005398 	NM005398.4  PPP1R3C 	16320 	1ATCCAC cApcAT9  CCTTGCCCA 
1 iGdAATCATGGAACT ) ATGTGGCTCGCC TTTCTTGCAGTTTGA 

1PPP2CA1 )NM002715.__ 	1NM002715.2_ _PPp2CA A.879 	!TGACQA 	_ TCTACG 	___ _CCCAGCACC 
,GAGGAAGAGGAGG CAGGGAGAGAAG CTACATCTGGGCCC 

/ PRCC.1  "NM 005973 	1NM 005973.4  ). )6002  .PRCC  CGGTG CGAACAA GCTTTAGGG 
CAAGCAATGCGTCA GTAAATCCGCCC CAGCCTCTGCGGAA 

1 PRKCA.1  
I 
1NM 002737 	NM 002737.1  PRKCA 	 12626  TCAATGT CCTCTTCT•  TGGATCACACT 
I 

4 	, CCCATTCACGTAC CCAGACCATGGACC 
IPRKCB1.1 	 _  INM_002738 	NM 002738 ,5 	_wpRKCB  r39 

 GA
T
C

G
CCAGCTCCACT 

cc 
 

TCCATCA GCCTGTACTT 
) 

0
E--1  , 	'CTdAdACTTGCCGC AGGfeGTOCTTG CCCTTTCTCACCCAC 

oo ' )PRKCD.2 ?  'NM-006254 	__ _,NM006254.1_JTKcp 626 	ApAGAA 
CTCCACCTATGAGd 

GTCTGGAA 
bACAC-f-n-ccdfd 

 CTCATCTGCAC 
fcbfb-rTAAcATcbb 

PRKCH.1  1 1NM 006255 	%NM 006255.3 
, 

1NM 

PRKCH 	14370 	1GTCTGTC  
) 	ATTGGAAAAACCTC 

CTTTTGG 
TCGGTATCTTGGT 

AAGCCCACA  
CCCAACATATTTTAT 

1PRO2000.3  ) Z 
i NM 014109 	014109.2 
) 
I

1 
ATAD2 	11666 	I GTCACC  

i CTATGACAGGCATG 
CTTGCAG 
CTCCAACCATGAG 

AGTGGCCCAGC 
ACCCGAGGCTGTGT 

b'R9m11„„ N.Y-99.917 r.1.-999.17.1 ., „2c.9.9.. 	. 	..... GAAGACG 	 CTCCAACAC 

1PROM2.1 
i 	 1 

PROM1 15§1q  
1CTTCAGCGCATCCA doAtddfddTcrr 6tfectod-rfcAPAT 

)-- INM_144707 	NM 144707.1 ---1 	- - plipM2 	1510.  8 	" CTACC  
1 	CACTGCACCAAGAT 

CACCAC 
ATTGTGTGTOdff 

CCAGAGGCC 
TTGACATTTCCATGA 

1PRP52.1  1NM 001039091 1NM_001039091.1  
•) 

PRPS2 	)4694 	TCAGGT  CGGATTG TCTTGGCCG 

) 1 	1GTACACTCTGGCCT CCACACGAGGCT TCCTGGATCCAAAGC 
PRSS8.1 "NM 002773 	INM_002773.2 _ 44742 	)ccApCTA _PyiSS8 GGAGTT 	 AAGGTGACA 
i »» i 	i GCCAAACTGCAGG AGGCCATGCAGA CCAAAGCACAGATCT 
IfSMA7.1 'NM 002792 	NM 002792.2 

1"-- 	-- '''''' 	- 
PSMA7 	1R55 	lATGAAAG  

-. 	I' 	1CAdTGbCTATCGG 
CGTTG1 
iTAAGCAATAGCCC 

jcppgAcip 
CAAGGTCATAGGCC 

1PSMB8.1  1NM 148919 	NM 148919.3  ) PSMB8 	6461 	CCTAATC 	!TGCGG  TCTTCAGGGC  
) 
) , 1 ) 	GGGGTGTCATCTACICATTGCCCAAGAT TGGTCCACACCGGC 
1PSMB9.1  /NM_148954 	INM__148954.2 PSMB9 	16462 	[CTGGTC 	;GACTCG  AGCTGTAATA 

19
Z

S8
0/

IT
O

Z
 0
 

96
SO

ZO
/ IT

O
ZS

D
I1

a
d
 



Table A 

1 :Gene 	
I 

Official 1Version 	I 
EGene  !Accession Num Sequence ID Symbol  LID 	1 F Primer Seq  R Primer Seq Probe Seq 

1 
1PTEN.2 

/ 
I
NIC000314 000. 314 PTEN  

/ 	iTGGCTAAGTGAAGA 
_154_ 	

ITOVATIZOPAtdi 

TGCACATATCATT 
ACACCAGTTCGT 
ddedAtddbAfT 

CCTTTCCAGCTTTAC 
AGTGAATTGC p A 
oottotdo Tdb2Ad  ,., c. 

PIG is-1 NM 000961 NM_000961.3 PTGIS 1.429 	CCCT AGAAACT AGAAGCAGGA  -,„ 

PTHR1.1  INM 000316 NM 000316.1 PTH1 R 12375  
/ 	1CGAGGTACAAGCT 

GAGATCAAGAA 
GCGTGCCTTTCG 
CTTGAA 

CCAGTGCCAGTGTC 
CAGCGGCT 

oe tai t4 o 
! GACCGGTCGAATG CTGGACATCTCGA ACCAGGCCCGTCAC 

c.4 

IPTK2.1 ..,. ...1Nrcopc7 NM 005607.3  fits  12678 	!ATAAGGT TGACAGC ATTCTCGTAC _ 
1 I tAA

T
ooddAddedA 

i 
dkAbotddAkat  OfedboAPAddkAdq 

1.PTK2B.1 mcppqp , jtiryioo4-103.3 	,..pTy2B  ?gp 	AAG 
'-'CcgritdAdtebAAA 

GCAGCTTTG 
accurc-rucoAd 

TCCTGGpT  
ftedfd-rducTGobi 

PTN.1  !NM 
-

002825 	NM_002825.51 	.,PTN 13964 	i AATCCC TTTGGAT GCTCTCTTG 

IPTPNS1.1  
1 i 	

1 CTCCAGCTAGCACT TTTCAAGATTGCA TCTCAGTAATTTACA 
1NM_080792 	NM_080792.1 SIRPA /2896 	

? 
AAGCAACATC CGTTTCACAT GGCGTCCACAG 

/ I 	 1 1 	GATATGCGGTGAG CTGGCCACACCG ATGCACACAGACTCA 
PTPRB.1 » 	 INM 002837 	INM002837,2 ___... PTPRB 13881 	IGAACAGC 	... Ti-ywTpk   igpqpppi 

<1."::-;  1PTPRC.1 MM, mm 	INmp80921.?  eTITp 
1 
jwp 
:- 

TGGCCGTCAATGG 

GGACAGCGACAAAikg  

GGACATCTTTTGT 
G TGGTTG 
GGACTCGGAACA 

CAACATCTCCAAAAG 
,CCCGAGTGC 	,,, 
aAdbAffAdbbAtd1-1 

1PTPRG.1  
/ 

1NM_002841 	INM_002841.2  
i 

PTPRG 12682 
; 

GACTGA 
GGCTACTCTGATCT 

GGTAAAGG 
GCTTCAGCCCATe 

CTCACCCGA 	./ 
CACACGGGTGCCTG  I 

I ATGTTGATAAGGAA CTTAGCA GTTCTCCA  

PTTG1.2   INR004219NM004219.2 PTTG1 17244 
/ I 	IAAACCAAGATGCTG CAGCCACCAGAG TITTGCCGTCCCCAT1 

1PVALB.1 / IN M002854_ 	INM002854.2__ PVALB _14316 	rA_T
c

G
T

G
G

C
c

T TGGAGAA CTTTGTCTC 	...‘1 

1 / 	 / , 	i (3 	fCAAGCTGA ACCCACGATCTTCAbToddAddGCGAC ! 
1 1PXDN.1  !NM 012293  NM _012293.1 PXDN 16257 	!ACCC CTGGTC ACCATCTACT 

CGTTCTTGGTCCTGTI 
I RAC1.3  

1 	 1 
INM 006908 NM_006908.3 RAC1 

, T G T T G T AA AT G T C T TTGAGCAAAGCGT 
t 2698 	CAGCCCC 	ACAAAGG . CCCTTGGA 	I 

,,,-, *a 
i 1 	AGACTACTCGGGTC AGCATCCGCAGA CTTTCAGCCAGGCA 1 

cl 
 

RAD51.1 INM 002875 NM 002875.2 0:1  „..,P'k9P-r° GATGCACTTG 

i IRAF1.3 

1RALBP1 .1  

1NM 002880 
r. " ' - 

INM_006788  

NM 002880.1 

NM 006788.2 

RAFI_ 

.RALBP1  

1 2130 _ 

12105  

  pm 	
CT CGTCGTATGCGAG 

qT  
AG

G
T
T 
 p 

G 
	

aTTCAGATATAA 
ATGTGCAAATGC 

CAAGG  TAAG GCGTGAG 
GTGTAGAA 
TTCGATATTGCCA 
GCAGCTATAAA 

TCCAGGATGCCTGTTI 
AGTTCTCAGCA 
toCl-dtbCTaTCGd 
TCTCAGTACGTTCA 

1,;:.:, 
k.) o En 

TGCCTGGACATCCT AAGGCCGTCTGA TGCACCAGGTATACC 
!RARB.2  INM 016152  NM 016152.2 RARB  i 687  GATTCT  GAAAGTCA CCAGAACAAGA 



Table A 

1 	 1 , ;Gene : 	 1 
1 

'Gene  

1 Official 	Version1 1 i 
!Accession Num  1Sequence ID  

I 

Symbol  	LID  

i 

IF Primer Seq 	!R Primer Seq IF 
IAGGGCACGTGAAG IAAAGAGTGCAAAC 

Probe Seq 	 0  
CACCACCAAGAACTT ! 

RASSF1.1 NM 007182 NM 007182.4 ... BASSF1 	16658 'TCATTG TTGCGG TCGCAGCAG .................................. 

1RB1.1 INM 000321 
i 
/NM_000321.1 

--/-- /.. . 	- GGTGAAAT 
z 

RB1 	_ 	956 
1d6AAddobtfAdAA:dbAdtotfdAdd 
1GTTTCC 

adottAcGGA-rrcari 
GGAGGGAAC  

/ 1 I ITGGTTTTGAATCAC CTCTGTCCGCAG CGCCCATCAGGAGA 
RBM35A.1  !NM 017697 , NM_ 017697.2 ESRP1 	15109 CAGGG  ACTTCATCT TGCCTTTATC 	1 

1 
;

.1 

- TGCTAACTCCTGCA 1 TGCTAGGTTTCCC TCCTCTTCCTTTCTG 1 
1REG4 

r 
	 iNIM 032044 NM 032044.2 _ 	............ REG4 	13226   „ 

1 

ICAGCC 
•GCCTGTGCAGftOT 

CTCTGAA 
GGAAGGGCAGAC 

CTAGCCTGGC 
AACATCAGCGTGGO1  

1RET.1 ;NM 020630 NM 020630.3_ 15001 & FRET a, •TGTGC CCTCAC CTACAGGCTC 
1 I. 	- 

1 I 	• 1TGCCCTGTAAAGCA CTCGAGTGCGGA AGCAGCATCTGAATG .  

RGS1.1  1NM 002922  •:. NM _002922.3 RGS1 	16258  1GAAGAGAT AGTCAATA CACAAATGCT 
1 1 TTCAAACGGAGGCT GAAGGTTCCACC AATATTGACCACTTC 
1 1 

1 
!CCTAAAGAG AGGTTCTTCA ACTAAGGACATCACA 

IRGS5.1  INM _ 003617  NM 003617.1 RGS5 	/2004 I 	  
: 1GATGATTGAGAACA GCTCCCAAGACT TGTCACTGTCCTAGA 

RHEB.2 
/ /NM 005614 NM 005614.3 RHEB _ 	,L6609 1GCCTTGC CTGACACA ACACCCTOGAG 	I 1 

cp'  ' 
1 
1RhoB.1  

- 	- I 

1NM 004040 NM 004040.2 
1 

_RHOS 	12951  /. 

1AAGCATGAACAGGA 
1CTTGACC 

CCTCCCCAAGTCA 
GTTGC 

CITTCCAACdadtoG 
GGAAGACAT 

1 1 

 
I ' C C C G T T C G G T C T G A G A G C A C T C AA G G TCCGGTTCGCCATGT 

rhoC.1  !NM 175744 i  NM 175744.1  RHOC 	1773  GGAA TAGCCAAAGG CCCG 
i 1 AGTACCTTCAAGCC AAGTCCCTGGGA CAGCCACAGAACAG 

RIPK1.1  i INM 003804 NM 003804.3 RIPK1 	i6259 ,, IGGTCAA .,.  ACTGTGC CCTGGTTCAC 
iTcddAAftddAbff dtddttabtbecc ftTTAAGCCTGACTC 

OINPV.._  =NM 005168 NM 005168.3  RND3 	i5381 
--I-  

jppGAG 	... 
Tai-GbACATAGGAA 

TCCAACA 
GTTTAGCACGCAA 

CTCACCGCG.  
TCACTCTCTTTadid 

/ 'ROCK1.1  1NM 005406 INM 005406.1 
1 

ROCK1 	12959 1TGAGCTTC  TTGCTCA GCCAACTGC 
GATCCGAGACCCT 1 1 AGGACCAAGGAA CCCATCAACGTGGA 

ROCK2.1  /NM 004850 NM_004850.3 ROCK2 	12992 ICGCTC  ITTTAAGCCA GAGCTTGCT 

RPLP1.1 INM213725 

1 

1NM_213725.1 

1 
1 

RPLP1 	54.78 
ICAAGGTGCTCGGT 
1CCTTC  

GTCGCCGGATGA 
AGTGAG 

CCTCACCCCAACGC 
AGCCTTAGCT 

I- 1 I 1GTTCTGGTTGCTGG CCTTAAAGCGGA ATCACCAACAGCATG 
1RPS23.1 IN M001025 NM 001025.1 R PS23 	13329 IATTTGG CTCCAGG  ACCTTTGCG   

1CtiAdGdddAykdA TCCTGaATCTTaG TCGTATdCbAaadit 
RPS27A.1  NM _002954  NM_002954.3  RPS27A 	16329  CCATCAC CCTTTAC CAACCTCG 

1 
-/ . 1  1GCTCATGGAGCTA CGGCTGAAGTCC ACCCGGAGAATGGA 

IRPS6KA1.1  1NM 002953  1NM 002953.3 .,RPS6KA1 	13865  1GTGCCTC AGCTTCT CAGACCTCAG 
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Table A 
;Gene 

Official 	!Version 
Gene 	Accession Num Sequence_ ID  Symbol 	ID 	IF Primer Seq  

f 	1GCTCATTATGAAAA 
R Primer Seq Probe Seq 

I 	ACATCCCAAAC 
AAGAAACAGAAGT 
TGTCTGGCTTTCT 

CACACCAACCAATAA 
TTTCGCATT 

RPS6KB1.3 	s  NM 003161 	NN,1_003161.1 RPS6KB1 	1928 . 
iOOGCTACTGGCAG CTOTCAGCATCG CATTGGAATTGCCAT 

RRM1.2 	 NM
— 

 001033 	NM _001033.1  
i 

RRM2.1 	INM 001034 	INM_001034.1  

RRM1  	1000 	CTACATT t 	
CAGCGGGATTAAAC i 

RRM2 	12546 	; AGTCCT  

TAGTCCCAGC  GTACAAGG 
ATCTGCGTTGAAG 
CAGTGAG 

CCAGCACAGCCAGT 
TAAAAGATGCA 

1 1 	AACAGAGACATTGC GTGATTTGCCCA TTGGATCTGCTTGCT 

fYTc11  	INY-99171:.. 	,,,,,,, 71.... RUNX1191L 	1CAACCA 
ifddAdAAddfdAt 

GGAAAGTTT 
AddkdbAdAtAbt 

GTCCAAACC  

adtadaddittakti 
Si owl 	NM 006271 	NM 006271.1 ,.........  	

I----   	— 	--- 
Si 00A1 	X2851 1 	iGAAGGAG 

 1 	il'AbAddAWfdtdA 
CCTGGAA 
tftAtdoadAbed 

/ 
TCTCGTCTA 	„, 
6AbbedAtddAAAd 

S100A10.1 	!NM 002966 	NM 002966.1  S100A10 	I3579 	ITCTCAA  AATTTGT CATGATGTTT 
% 

S100A2.1 	 4‘1M 005978 	1NM_005978.2 —.GCTTGAACT 
iTGGCTGTGCTGGT i 

S100A2 	12369 	ICACTACCT  
TCCCCCTTACTCA CACAAGTACTCCTQC 

CAAGAGGGCGAC 

1 	
1.- C T A C A G C A C A G A T C TGCTGACACTCAG AGCTTCTCACGGGC 

SAA2.2 	 !NM 030754 	Ny 030754.2 
— --- ''''''''''''''''''''''''''''''''''''' 	- 	-- 	— — 

pw 	16655 	AGCACCAd 
- 	- ----1  — 	-- iadaffaatbdAdiA 1 	i 

GACCAAG 
6f6dbccAATTG 

CTGGTTTTCT__ 
TGCTCCCTATGCCTI 

SCN4B.1 	1NM_174934 	NM 174934.3 
1 

SCN4B 	17223 	i 
1 

CCCG 
ATCAACATCCTGTC 

CCCAAGT 
GAAGTTGCCCAG 

TCCAAGCAT 
AGAGACTCTGCCATC 

SCNN1A.2 	}NM _001038 	1 NM _001038.4 SCNN1A 	3263  
t 

GAGGCT 
GCAGAACTGAAGAT 

CGTGTC 
CCCTTTCCAAACT 

CCTGGAGGA 
CTGTCCACCAAATGC 

SDHA.1 	 iNM 004168 NM 004168.1 SDHA  	15443 	GGGAAGAT 
1ACCAGCACAAGAtd 

TGAGGC 
dditAttarddAt 

ACGCTGATA  
CGGAGCCCTCCAAA 

SPFti 
	
'''''''' 

-- 	
''
- 	—

_ u_ NM 004657 §pr94§.8.1L,JGAG. CA 
iACACTGGTCTGGC 

GCCCTT 
AAAGTCCAGCTAC 

CTGATCTGrq 	_ 
cciGrd4Addida 

1SELE.1 	 NM 000450  NM 000450.1 SELE 	15383 	ICTGCTAC  CAAGGGAA ACTGAGTCCA 
1 	 1 

i  
GGTACCAGCCTCG CCATCTCGTAAGA TGCCCACTCAGTGCT 

1SELENBP1.1 	NM 003944 	NM 003944.2 SELENBP1 	16200 	.ACACAA CATTGGGA GATCATGAC 
TGCAACTGTGATGT CCTCCAAAGGCT CACAAACTGACACTG 

1,§t41 	 iisIM 000655 	1NM  000655.3 ww,, SELL 	w.,.., j_.6.1:83.,,,,,,, joqqG 
i 	liddoefAtafft 

CACACTG 
GTAATTACGCACG 

GGGCCCATA 
dAdtd-toGfGdtbd 

SEL?LG.1 	x n 	{NM 003006 	NM 003006.3 SELPLG 	6316 	LTTCGTG 

1 	ido-tobAddAtdfdi-  
GGGTACA  
AddfadAdAAGA 

CGGTCC 	__ 
TCGCGGGACCACCG 

S ME A3B.1 	;NM _004636 	NM 004636.1 SEMA3B 	[1013 	ITTCTGTTG  CGGCATAGA GACC 
r 1 	IATGGCCATTCCTGT GTCTCACATCTTG CCTCCGTTTCCCAGT 
1SEMA3C.1 	 NM _006379 	,NM_006379.2 SEMA3C 	[5409 	ITCCAG 	 ITCTTCGGC TGGGTAGAA 
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Table A 

1 I , :Gene 	i 	 i 
1 / Official Version 
!Gene  Accession Num Sequence ID  

./ 
Symbol OD 	/ F Primer Seq  R Primer Seq Probe Seq 

/ / 	ICGCGAGCCCCTCA CACTCGCCGTTG CTCCCCACAGCGCA 
% SEMA3F.3 I„, NM 004186 	INM 004186.1 

I 

SEMA3F /1008 	1TTATACA 
't- 	c-rdbAGGPAGc-r 

ACATCCT 
teAdAttOdGoAd 

TCGAGGAA 	# 
AdbcfdtbbAdadA 

0 t4 © 
1SEMA5B.1 

1SERPINA5.1  , 

!NM 001031702 NM_0010317022 

I 
'NM_ 000624 	NM _000624.3  

§ 

SERPINA5 

,
EMA5B 45903, 	jCCAACAT  

/ 	CAG CAT dd TAG ± b 
16201 	i GCAAAGA 

AGGAC 	.., 
CTTTGTGGCACTG 
AGCTGG 	. 

GAACATCACC  
AGGTCCAGAGTCCT 
GGCCCTTGAT  t,..) 

C,'  
GAGAGAGCCAGTC AGGCTGCCATGT CTGCTCTGCCAGCTT 

1SFN.1 NM _006142 	NM 006142.3 
••• 	 — 	— I 

SFN 	..,,,,,,.,,,,,18580 	'TGATCCA 
• - - 	1 	,i-edobikAbAdAGul 

. CCTCATA _........_.— 
TGAAGTCATCCTT 

GGCCTTC 	. . 
TGTCCTGTCCTTCTG 

l'SGIc1 ,...., hTsit_qpq?7, 	NM 005627.2 ApKi 1:296 0 _LCCTG ..,..,__ GGCCC  SAGGAGGC 
AGCTGTG CTeat6Th 1 

1SHANK3.1  
1 
OCM 037493  XM 037493.5 	4 	 13887  

i 

3CTGTGCCCTCTACA 
ACCAGG 
CCAACACCTTCTTG 

GGACATCCCTGTT 
AGCTCCA 
CTGTTATCCCAAC 

CCTGCTCTTC 
CCTGTGTTCTTGCTG 

ISHC1.1  i
t
NM_003029 ,.3 NM_003029 SHC1  I 

t 
 2342  GCTTCT 	 CCAAACC AG CACCCTC 

/ CCGCATCTTCTGCT ACTCAGACCTGCT TTGGTGAGAATAGCC 

i-A 
I.P1  ill 

, 	1 
	1NM - 006928 	 

/- 

i 

„NM006928.3  §ILV  4113' 	: CTTGT --/•-• GCCCA 

1 	
IAGAGGCTGAATATO CTATCGGCCTCA 

CCCTCCTCA 
CCAATCTCTGCCTCA 

'''' N) ' SKIL.1 1 NM 005414 : 	,,,,__ NM0054142 
1 

SKIL z 5272 	1CAGGACA 
1 	CTTGCCCTCCAACA 

GCATGG 
AGCCCACTGAGG 

STTCTGCCA 
abCCCAGTACTTCCT 

/SLC13A3.1  
i 

1NM_022829 	NM_022829.4  SLC13A3 6202  
, 

AGGTC 
IATGCGACCCACGT 

AAGAGGA 
AATCAGGGAGGA 

CGACACCAA 
CCCCGCCAGGATGA 

1SLC16A3.1  I NM_004207 	INM_004207.1  SLC16A3 14569 CTACAT GGTGAGC ,ACACGTAC  

1 / 	 1 1 ATCGTCAGCGAGTT CAGGATGGCTTG CAGCATCCACGCATT 
/SLC22A3.1 INK/1_021977 	NM 021977 2 	' SLC22A3 ;6506 TGACCT GGTGAG GACACAGAC 

1 
/SLC22A6.1 

1 
I NM 153277 	NM 153277.1 - 1- 	- z 	

, SLC22A6 
I 
16463 	sICTCT 

TCCGCCACCTCTTC 

3G CCTGAGTCTCCTG 

GACCAGCCCATA 
GTATGCAAAG 
AGTCTCCACCCTC-ACATCCCAGGCTTCA 

TG GG 
TTTGCCACT 

SLC2A1.1  1NM 006516 	I  NM 006516.1  SLC2A1  /2966 	!TGCC  AG GCAT CCCTGAATG oci 
/ I 1 	1GCTGAGACCCACT AG CCTCTCTCCGT TCCTGGGCACCCAC H 
SLC34A1.1 

SLC7A5.2 

i 
/ NM003052 	„NM_0030523 

1NM003486 	1NM 003486:4 

 s!.q,4A1  

SLC7A5 

Ip2o,34GACCTG 
/ 	i GCGCAGAGGCCAG 
3263 	1TTAAA 1, 

A.  G_GACAA 	,  
AGCTGAGCTGTG 
GGTTGC 

 TATGAGGTCT 	...,.) 
AGATCACCTCCTCGN 
ACCCACTCC ' 

c, 

•-. 

'  SLC9A1.1  
1 

/ 	 / 
1NM003047 	I NM_003047.2  SLC9A1 

1 	[CTTCGAGATCTCCC 
15385 	/TCTGGA  
/ 	I TTTACCGATGCACC 

AGTGGGGATCAC 
ATGGAAAC 
ATGCAGGCATGA 

CCTTCTGGCCTGCCTI 
• CATGAAGAT 	I 

CACAGTCCTGCCCC 1 

fa 
0:,  
(A 

0\ 
i SLIT2.2  I NM_ 004787 	NM 004787.1 SLIT2 13708 	11-GTCC ATTGGG TTGAAACCAT  



Table A 

1 /Gene  / 
i Official !Version f! 1 

Gene 	 /Accession Num  Sequence_IP Symbol  IID  F Primer Seq R Primer Seq Probe Seq  . 
1 

t 
1 iCCCAATCGGAAGC GTAGGGCTGCTG TCTGGATTAGAGTCC 

SNAI1 .1 	 NM 005985 	N!V1_005985.2 . . 	. 	
.1- 	- • - - 	• 	• 	1--  • ----- ' 	- 	••'`` 

SNAI1 
------ 

/2205 
1 

CTAACTA 
ibAda-AWataddbodebtifdAd 

GAAGGTAA TGCAGCTCGC 	/ 
CCAGCTGCAGTAGTT 

SNRK.1 	 /NM.017719 	!NM 017719.4 , 	_ SNRK 16710 IGGCCG AATCATC CGGAGACCA 	„,/ 
i 
/ 1TGAAGAGAGGCAT AATAGACACATCG TTTGTCAGCAGTGACI 

SOD1 .1 	 INM_000454 	NM_000454.3  SOD1 z 2742 !GTTG GAG GCCACAC ATTGCCCAA 	/ 

/ 'TCAAGAGTCTCAGC CCATGGATTGTCT CAGTCAAGCCCAAAT1 
SP3.1 	 NM 001017371 NM_001017371.3 SP3 i5430 i AGCCAA 	:GTGGTGT TGTGCAAGG  

z : 
n- i T C T T C C C T G T A C A C AGCTCGGTOTGG TGGACCAGCACCCe 

§pARC,1_ __ _ __1N_M_003118_.__Nm003118.1_ ,,,,§PARC 12.E.p.,, ITGGCAGTTC GAGAGGTA ATTGACGG 
IGGCACAGTGCAAG GATTGAGCTCTCT ACTTCATCCCAAGCC 

SPARCL1.1 	jNM_004684 	NM_004684.2  SPARCL1  '3904  !TGATGA CGGCCT AGGCCTTTC 
'CCTGAGTTGTMAC ATTCCCAGGTGG TAACAGCCCTCTGG 

SPAST.1 	i NM 014946 	NM 014946.3  SPAST 4033  AG GGC ACCAAAG CAGGAGCTCT 
t I GGCAGCTTCCTTGA GCAGTTGGTCAG TGGTGACCTGCTCAT 

SPHK1:1 	!NM 021972 	INM021972.2 SPHK1 14178 ACCAT GAGGTCTT AGCCAGCAT 
CAGACCAGTCCCT CCTTCAAGTCATC CTGGGTCCGGATTG 

SPRY1,1 	 1.P.  ,kK026962 AK026960.1  1051 GGTCATAGG.  
daA6CCGT6fX6A 

CACAATCAGTT 
GGGTCCAGAGAG 

CCCTTTCAG 
CAGTCCCTAakbATG 

SQSTM1.1 	INM_003900  NM 003900.3 _  SQSTM1 46621  	GGTGAAC CTTGGC CCAGAATCCG 

I 
GGGCTCAGCTTTCA ACATGTTCAGCTG TGGCAGTTTTCTTCT 

1STAT1.3 	 1NM_007315 	NM 007315.1  STAT1 1530 . GAAGTG GTCCACA GTCACCAAAA 
i  1 !TCACATGCCACTTT CTTGCAGGAAGC TCCTGGGAGAGATT 

ISTAT.1 	 INM_003150 	NM003150.1 STAT3 _ 1537 GGTGTT GGCTATAC GACCAGCA 

/ 
1GAGGCGCTCAACA GCCAGGAACACG CGGTTGCTCTGCACT 

STAT5A.1 	 !NM 003152 	NM 0031521 _ _STAT5A 1493.  _ITGAAATTC.   AGGTTCTC     TCGGCCT_ 
: 1 166Adtdbfddia doAAAAabAtrat dAdboAddAdAka 

ISTAT5B.2 	i NM 012448 	INM_012448.1  .1 	- STAT5B  1857  t 
TCGTTCA CCCAGAGA ATGCGACGG 

/ 	 ! 	 1 
tSTC2,1 	»,,,»,»,m, »».i,,,,»,.::.: 1NM 0937_14 ___1NM=003714,2___ „i  ,,,, ....,.... 	,, 	. 	.. 	, 	. 	

1i 
 

1 	 / 
STC2 1 16,507 

AAGGAGGCCATCA 
CCCAC 
GOADTCGGAGACG 

AGATGGAGCACA 
GGCTTCC 
add ATeCTTCGC 

TTCTGCTCACACTGA 
ACCTGCACG 
TTCTTGAGGATCTTG 

1STK11.1 	 1NM 000455 	[NM_000455.3 STK11 13383 :CTGTG AACTTCTT ACGGCCCTC 
• . 	. I  CATCTTCCAMAGG TCCGACCTitAAt CTCTGTGGCACCCT 

1 STK15.2 	 1NM 003600 	NM_003600.1  AURKA 1341   	ACCACT CATTTCA GGACTACCTG 

/ 
1 

!STK4.1 	 /NM _006282 	,NM_006282.2  STK4 15424 
GAGCCATCTTCCTG 
CAACTT  

CTGAGGTGCAAC 
CCAGTCA 

ACCTCTTTCCCTCAG 
ATGGGGAGC 
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Table A 
i 12 

:Gene : 	 1 
1 
Gene  

1 

}Accession Num  Sequence_ID 
Official 
Symbol  

Version1  / 
1ID  

. 
F Primer Seq 1 R Primer Seq Probe Seq 

/ * 

• 
t 1CCTGGAGGCTGCA TACAATGGCTTTG ATCCTCCTGAAGCCC 

[STMY3.3 	 INM_005940.2 ..INM005940 	 ...,MMP11 1741  Ii.A CATACC GAGGATAGCA TTTTCGCAGC 	 

i 	 / 1CCAAGCCTGTAGT6 OdodAtoAcdop; CCCAGGAGGAGCAG 
SUCLG1.1 INM 003849 NM003849.2 SUCLG1 /6,295..  3 TCCTTCA TTCTTC TTAAACCAGC 
I-- 	• 	--- ----- •'- 	- / 1 - 	---- - 1- 	• 	• 1 ' daGACCCAAAdoA AGCACTGTTTCAT ITCCCATGAACTGCA' 
SULt1 C2.1  1NM 001056 1NM 001056.3  SULT1C2 6206 TGAAAT  CCACCTTC TCACCTTCC 

/ /- 1 1TGTTTTGATTCCCG / 
CAAAGCTGTCAG TGCCTTCTTCCTCCC 

IS INM 001168 NM 001168 1 BIRC5 181 GGCTTA CTCTAGCAAAAG TCACTTCTCACCT.  
1 / , ATCACCAACCGGAG AAGCTCG TT 

1TACSTD2.1 INM_002353 2NM_002353.2  TACSTD2 ,16335 JAAAGTC TTCTCAA TCTCCACC 
i 2 1 IGATGGAGCAGGfa AGT6TGGAACATG cccivrAG-tddiadb 

TAGLN.1  
i 

1NM 003186  INM 003186.3  TAGLN  16073  
1 

IGCTCAGT 
iGTATGCTGCTGAAA 

TCAGTCTTGATG 
TCCCACTGCTTAC 

CGCCTTCAG 
CACCAGCTGCCCAC 

/ /TAPIA  
1 NM _000593 000593  NM000593.5 _  TAP1  13966  IGTGGGAA AGCCC CAATGTAGAG 
1 t 

1CACACCCTGGAATG ATGTGGCAACTTG CGCATCGAATCACAT 
TCF40 	 _ INM 003199 1NM 003199.1 TCF4 14097 1G GAG GACCCT GGGACAGAT 

r 	0 irtn
1  -'••"'•-

r

••

i 

•"7-  

i 
INM 001008656 

- -1    
NM 00100865q.1 

F.-- 	- - 
ii-gpF1 

- 

r 
16719 
ir---  

lAddGAGGATGAGG 
1.ACGTG 
vidt-rbb ote of ACt 

OACCACATTGGTT 
CTGATGC 
6CTGaGCCTTGG 

TCCCCGCTACACAGT 
GCTTGACTC 	,..„„„w„,„ 
AGCTCGGACCACGT 

i TEK.1  1NM - 000459  NM -000459.1  TEK 12345  ITAACAACTTACATC  TGTTGAC ACTGCTCCCTG 
1 1 I. 1GACATGGAGAACAA GAGGTGTCACCA ACCAAACGCAGGAG 

TERT.1  1NM_ 003219 1NM_003219.1 1992 (GCTGTTTGC  ACAAGAAATCAT CAGCCCG 

/ I I CGTGTGACGTGQG CCACACGCTCTCA ATGGACGCGCCTTG 

TF/T?.!?1,, ,,,,,,,,,, ,,, „„ .,t!TY1-.9P.?2  1 

I 
NM 003221.3 

,*----------- 
I 

TFAP2B 
- 	- 

16207 	AGAGA 
f - 	- ' 	•  i 	ICATGCCTCACCAGA 

GGACC 
CTGTCTGATCGTG 

CTCTTACTGT 
  datcdtdbAdA11 CT 

TFAP2C 1 1NM 003222 !NM 003222.3 

1 

 TFAP2C.  146.9___INGA 
2 
Z 	ICCGAATGGTTTCCA , 

CAGCAAC 
TTGCGGAGTCAG 

CTGCACCTC 	.. 
ATGdAACCbkaO16i 

1TFPI.1  1 
4
NM- 006287  1NM_006287.4  TFPI  16270  !GGTG GGAGTTA ATGCTGTGA 

1 / GGTGTGCCACAGA ACGGAGTTCTTGA TTGGCCTGTAATCAC 
TGFA.2  NM 003236 / 	• - LNM003236.1 TGFA  	1161  ICCTTCCT CAGAGTTTTGA CTGTGCAGCCTT 

1 i
.1.1 

1 ICTGTATTTAAGGAC 
1 

TGACACAGAGATC TCTCTCCATCTTTAA 

11-PE4 NM 000660 _ 1NM_000660.3   TGFB1  /40!e.11._..1.ACCCGTGC CGCAGTC.  IGGGGCCCC_______ 
- 	• 	- • 	- 	• - 1 	 - T 1 	1A66AG-i-baccbi:GA CdTGGTGCTGTT TCCTGAGCCCGAGG 
TGFB2.2  NM 003238 1NM_003238.1  TGFB2 12017 IAGACTA  GTAGATGG AAGTCCC 

ITGFB1.1  
• < / ?GCTACGAGTGCTGT AGTGGTAGGGCT CCTTCTCCCCAGGG 
1NM 000358 iNM 000358.1 TGFBI 13768  ICCTGG GCTGGAC ACCTTTTCAT 
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Table A 

Gene  

TGFBR1.1 

I 	 1 

1 	 1 
!Accession Num  Sequence_ID 

/ 
NM 004612 
	

NM 004612.1 

„
Gene 

Official 	Version 
1 

Symbol 	11D 	IF Primer Seq 

3385 TGFBR1 

1 

IR Primer Seq Probe Seq 
AGCAATGACAGCTG 
CCAGTTCCAC 

1 

1 

O 
'GTCATCACCTGGCC1GCAGACGAAGCA 
iTTGG 	 CACTGGT 

I 1 1  	IAAdA6dAktdddtt i OdittfdAtcAGG TTCTGGGCTCCTGATi ED, 
1TGFBR2.3 /NM 003242 NM 003242.2 „„,,,.... TGFBR2 	4861.4pCATCT 	 i CCWCT TGCTCAAGC  

: 1 	i AG ATCTGCGACGG i GGAAATGACATC CACCTAATGACAGTG til 
THBD.1  INM_000361 'NM_000361.2  THBD 	4050 iACTGC 	 ] GGCAGC  CGCTCCTCG 

, 
1 1 

1CATCCGCAAAGTGAGTACTGAACTCCG 
/ 
1CTGAAGAG 	TTGTGATAGCATA i 

CCAATGAGCTGAGG  
CGGCCTCC 

(9" 

THBS1 .1 ,NM 003246 NM 003246.1 ,, 	- THBS1 	12348 !G 
1TCCCT

G
GCGGTCCC ' GTGGGAACAGGG ATCCTGCCCdGAGT 

TIMP1.1 	. 
i 

 Nwp93?/:  003 NM 	_ _itw1 i 6075 
 

,,,... 4,,....,._  AGATA 
 

..,   GGAAGCTGAAGC 

 I TCACCCTCTGTGAG 
TGGACACT 

TIMP2.1  INM_003255 NM_003255.2  
/ 

TIMP2 	
/ 
606/ TTCATCGTI  

TGTGGTTCAGGC 
TCTTCTTCTG 

dad-it bdAbkebof 
GAGCACCA 

I 
I 

1 ICTACCTGCCTTGCT ACCGAAATTGGA CCAAGAACGAGTGT 1 
TIMP3.3  NM _000362 NM 000362.2  TIMP3 	1593 1TTGTGA  GAGCATGT CTCTGGACCG 

'GCCGGGAAGACCG CAGCGGCACCAG CAAATGGCTTCCTCTI 
TK1.2 !NM 003258 NM 003258.1 MI_ 	t ?6.i .„„ TAATTGT 	_ GTTCAG 	. _ GGAAGGICCCA 	wi  _._  

/ 
i - ' / 6  / diTGGGedACCT CCATTCCTGGCCT CTTGCCCAATTTCAT 

Li' ITLR3.1  NM_003265I  NM 003265.2 TLR3 	16289  IAGAAGT  GTGAG TAAGGCCCA 
I CCCTGAAAGAATGT TCTGCACCTGGTT TCTGGTGACTGCCAT; 

ITMEM27.1  1NM_020665  NM_020665.2I  TMEM27 	13878  . TGTGGC GACAGAG TCATGCTGA  
i 

1 
: GGATTCCACTGTTA GCAAATAACCAAC CCGCCTGC I I ATCCTI 

TMEM47.1 i NM 031442 NM_03144-2.3 TMEM47 	16713 
I  
!GAGCCCTT AGCCAATG ACCCAATGA  

TMSB10.1 
i 
'NM 021103 	NM_021103.q 	_TMSB/L „,„ 

• 
16076 

GAAATCGCCAGCTT 
i 

.1CGATAA 
GTCGGCAGGGTG 
TTCTTCT 

CGTCTCCGTTTTCTT I 
CAGCTTGGC 
CGCTGAGATCAAtC1 

TNF.1  /NM 000594 	NM _000594.1  
I 

TNF 	12852 
1GGAGAA6GGTGAC 
CGACTCA  

TGCCCAGACTCG 
GCAAAG GGCCCGACTA 

ITNFAIP3.1  
i IATCGTCTTGGCTGA GTGGAATGGCTC CAACCCACGCGACTTI 1 

I  NM 006290  NM_006290.2  TNFAIP3 	16290 !GAAAGG TGGCTTC GTGTGTCTT 	i (4 .._ 

TNFAIP6.1 
,%%, 

1 
i NM -,007115 
, l • 

i 
NM 007115.2 

i 
TNFAIP6 	NT 

AGGAGTGAAAGAT 
i 

 1GGGATGC 
CTGTAAAGACGC 
CACCACAC 

ATTGCTACAAC 
ACGCAAAGG 	, (,)

CCACI 
!,.) 

%•,,,RVi,,,,,,,  V .Ve....... NW.V.Y.W.,  ,,,,,,, 

i 
I 

i 1GGAdtITGACCAGA / CTCTGTCCCCAGA    1 AACGGTAGGAAGCG , ,.., 

TNFRSF10C.3 1NM 003841 
T 

INM_003841.2 TNFRSF10C16652 [GATGCAA GTTCCC 
GCTCAGGAATCTC 

CTCCTTCACC 	•i 
AGGCATCCCAGGGA  

k•-.) 

1TNFRSF10D.1  
/ 
NM 003840  

./ 	--- 
I 

INM_003840.3  

1 

I TNFRSF10D  ,4406  

I 

I 
CCTCTCGCTTCTGG 

: TGGTC 
TGGCGACCAAGAC 

TGCCCTA 
GGGAAAGTGGTA 

CTCAGTTCAC 
AGGGCCTAATGCAC i 

' 

i TNERSF11B.1 s  i NM 
-  002546  A 

INM_002546.2 TNFRSF11B  14675  ACCTT CGTCTTTGAG GCACTAAAGC  



Table A 
;Gene 	 / 

1 Official :'Version 
pene 	!Accession Num ISequence ID Symbol  LID 	F Primer Seq  ft Primer Seq Probe Seq 

/ACTGCCCTGAGCC GTCAGGCACGGT TGCCAGACAGCTAT 1 
001065 	1NM 001065.2 LTNFRSF1A:1 	INM..--- 	lN .e. W....,4 •ll 777 	 • 

TNFRS1A 14943 	!CAAAT GGAGAG  GGCCTCTCAC  	

i 

»»
fAodddAdbAaft - CACAGGGAATTCT TTGTCTTGTTTCTCG i 

/TNFSF12.1 	1NM 003809 	'NM 003809.2 TNFSF12 12987 CCCAA _..,CAAGGGA CCCCTCACA 	1 
1 1 CCTACGCCATGGG 1TCGAAACAAAGTC TCCCCAAAGACATGGI 
TNF5F13B.1 	NM 006573 	NM 006573.3 TNFSF13B !4944 ACATC 	 ACCAGACTC ACCTTCTTCC 

1  CCAACCTCACTGG ACCCACTGCACTC TGCCTTCCCGAAACA' 
1TNF5F7.1 	 1NM 001252 	NM 001252.2 
, 

CID70 ,,,,,  GACACTT   
dAtdfdAdAAAda 

CAAAGAA CTGATGAGA  
AATCCTACITTGAGC i dobAcci 1 ITCCT 

ETNIP2.1 	 1NM 024309 	NM 024309.2_ INIP2 x3872 	!GCCGA CCAGTT CCGTTCCCG 	1 

I 	m 	AATCCAAGGGGGA GTACAGATTTTGC CATATGGACTT I GAC i 
TOP2A.4 	iNM 001067 	NM 001067.1 TOP2A  174 GAGTGAT CCGAGGA / TCAGCTGTGGC : / 

i 
TGTGGACATCTTCC CTAGCCCGACCG TTCCCTACTGAGCCAI 

TOP2B.2 	 !NM 001068 	tNM 001068.1 TOP2B /75  CCTCAGA GTTCGT CCTTCTCTG 	1 
1 CTATATGCAGCCAG CCACGAGTTTCTT ACAGCCTGCCACTCA! 
1TP.3 	 ANM_001953 	TM~Nm_qpip. 	. 

i--, , 	: / 	 i 
Tymf! ., 	 in 	_1...pf3a-girpiq)!k  

loTTCACAGTGCTCC 
ACTGAGAATGG 
CATCTGCTTCAGC 

TCACAGCC 
AAGTACAd dfAA Gff 

I- 	TRAII.1 	1NM 003810.  NM 003810.1 	.. TNFSF10 1,89# 	TGCAGTCTI  ,s, TCGTTGGT ACAGCCACA CA 

1 	 ---- -I - - - 	1 	iGCCTCGGTGTGCC CGTGATGTGCGC CATCGCCAGCTACG 
ITS.1  NM 001071 NM 001071.1 TYMS 

176 	
TTTCA  AATCATG CCCTGCTC 

1 	 1 
: 

1 TCACCAAATCTCAG GTGTCAGCATAAG TTTCCTCATCGTTCA 
ITSC1.1 	NM_000368 NM - 000368.3 TSC1 /6292 CCCG GGCTGGT GCCGATGTC 
/ 	 / 1 CACAGTGGCCTCTT CAGGAAACGCTC TACCAGTCCAGCTG 
'TSC2.1 	 1NM_000548 NM 000548 	 TSC2  1,5132 	,, 

/ 

TCTCCT 
AteAdfadddfdAt 

CTGTGC 
dadAdAtAtAaa 

CCAAGGACAG 
AAGTTTGCCCCAGAC 

TSPAN7.2 	I NM_004615 	!NM 004615.3 TSPAN7 6721 . CCTGC TGCCCAGAG TCCAACAGC  
i 	 1".... ---1 --- '1; dAbAAAfdfCTdGA AATCCAGATGCC TGCTCCAGAGCATAT 
T5PAN8.1  

-1-11B6.1 	, 

1 i NM 004616  

1NM 001069 

NM 004616.2  

NM 0010 

. TSPAN8  

TUBB2A 

16317 
I 
=2094 	 
1 

GGCAAGT 
i CGAGGACGAGGCT 
TAAAAAC 	.,_ 

ICACCAAGAACGGG 

GTGAATTT 
ACCATGCTTGAG 
GACAACAG 
OdAtdoCetdAa 

TGCAGGACA 
TCTCAGATCAATCGT 
GCATCCTTAGTGAA 
tdttATGcAurcacc 

ITUSc2,1 NM 007275 --- '- 
--- 

NM007275.1 
 ----- 

TUSC2 *pp 	fCAGAA 
 iddAdbAdotAAAT 

GAATCA 
ibc-n-dAAGraaAt 

TCAGCTTGG 
46-rckfbAkrbdbcA 

tusc4.2  
k 

1 

NM 006545 NM 006545.4 TUSC4 X3764 	GCCTCAG  

I 	
GCCAGAACG GCTC 

GGTGTTG 
ATGTCTTCCAGTT 

GAGTGCACC 
TCCTCAGAGACATCA 

TXLNA.1  NM 175852 NM 175852.3 _ TXLNA 16209 	AGTCT GGCGG  CGAAGGGCC  

£9
Zg

80
/T

IO
Z

 O
M

 
96

S
O ZO

/ T
io

zs
a
a
o
a
 



i 
1 
, 

Table A 
1Gene' 	 1  

1 Official 1Version 
IGene  Accession Num  Sequence_ID  Symbol ID  F Primer Seq R Primer Seq Probe Seq 

1 	 , 1 , GAGTCGACCCTGC GCGAATGCCATG AATTAACAGCCACCC1 
tyBB.1 	 1NM 018955 	NM 018955.1 

1 	 I 
UBB 13303 

r 
/ 

ACCTG 
GAATGCACGCIGG 

ACTGAA 
dtddlAdodtda 

CTCAGGCG 	. 	I 
AktittoddAfdtd61 

ippip,i 	..... 	INM993968 	NM 0039683 yBA3 2575 AACTTTA GCATAGA ACCATTGCA 
/ i ,TGICTGGCakAAA ATGGTOCCTACCC TCTGCCTICCCTGAA' 
/ 	 1NM 

-
007019 	NM_ 007019.2  IUBE2C.1 UBE2C 12550 	!GGGATT ATTTGAA TCAGACAACC 

/ / 	iTGTTCTCAAATI-GC AGAGGTCAACACA AGGTGCTTGGAGAC 
UBE2T.1 	 1NM 014176 	'NM 014176.1 UBE2T =3882 	1CACCAA GTTGCGA CATCCCTCAA 

1 	
/ 

UGCG:1 	NM 003358 	NM 003358.1 uGcG 
I 	GGCAACTGACAAAC 

 16210 	AGCCTT   
AGGATCTACCCCT 
TTCAGTGG  

CAAGCTCCCAGGTG 
iplicTc-ucTql 

• , 
UMOD.1 	1NM_003361 	NM_ 003361.2  UMOD 

1 	GbGtooadatbdA 
16211 	TGAGT 

TrAcodA6ditdt 
GTTGG 

ObAttoci-dGAGo-rd 
ACAACTGCT 

1 IIGTGGATGTGCCCT CTGCGGATCCAO AAGCCAGGCGTCTA 
upa.3 	1NM_002658 	NM '002658.1 _  PLAU 189 	>GAAGGA GGTAAGAA CACGAGAGTCTCAC 

I
AAGCTGTGATGGC 

USP34.1 	 NM 014709 	NM 014709.2 •••:., 	- 	 - USP34 I '4040 	l CAAGC 
GGAATGGCCACA 
ACTGAGA 

TCCCAGGACCCTGA 
GGTTGCTTTA 

1.-. - 	1 	 . iTGGCTTCAGGAGCT TGCTGTCGTGAT CAGGCACACACAGG 
-' -, NCAM1.1 	 i NM 001078 	NM 001078.2 

I.  

VCAM1 1220 	1GAATACC 
 idetbetAdkoAddo 

GAGAAAATAGTG 
AGAAAdddoote 

TGGGACACAAAT 
ebbAbfatedkAdA- 

I
VCAN.1 	/NM_004385 	/NM_004385.2  VCAN =5979 	!AACAAG AGGTCC CAAAGAGGCC 

1 	
1 	 r / 

; 	GCCCTGGATTTCAG AGTTACAAGCCAG CAAGTCTGGATCTG 
VDR.2 	 NM_000376 	1NM 000376.1 VDR 1971 	IAAAGAG GGAAGGA GGACCCTTTCC 

1 
, ICTGCTGTCTTGGGT GCAGCCTGGGAC TTGCCTTGCTGCTCT 

1VEGF.1 	 ;NM 093376 

1 	 i 
kNM 003375:3 » VEGFA 17 	IGCATTG 

i - 
/TGAcGAt6d  ' 	 odfd 

CACTTG 
GotACCaGATCA 

ACCTCCACCA 
CTGGGCAGCACCAA 

WEGFB.1 	 1NM003377 	1NM 
„.1. / 

003377.2 	„..„, VEGFB /964 t.  
/ 

GAGTGT 
CGaTTGOTGACTT 

TGAGGATCTG        .,_.„ 
AAGAOTTGTCCCT 

GTCCGGA    ..,  
ATGCCTCAGTCTTCC 

1VHL.1 	iNM
- 

 000551  
1  

NM 000551.2 VHL 14102  

i 

GTCTGC 
TGCCCTTAAAGGAA 

GCCTCAC 
GCTTCAACGGCA 

CAAAGCAGG 
ATTTCACGCATCTGG 

VIM.3 	 iNM 003380 	NM 003380.1 VIM 1339 CCAATGA AAGTTCTCTT CGTTCCA 
/ 	 ' 
1VTCN1.1 	 INICO24626 	NM 024626.2, _VTCN1 

r 	lAdAdtdbitiada 1 i4754 	1CATCC 
bdtbAAAddtdd 
TATTGGAGAC 

CGAGAAGTTGGCTC 
CCTGGTCAAC 

1 / 	1AGTCAATCTTCGCA GTACTGAGCGAT TGGACACTGTGGAC 
IVTN.1 	 1NM 000638 	NM_000638.2  N 4502 	;CACGG GGAGCGT CCTCCCTACC 
/ 1-GAAGCACAGTGC CCAGTCTCCCATT CTCCATGTCACTGTC 
VWF.1 	 1NM 000552  NM 000552.3  F 16212 	l.CCTCTC CACCGT CAGCTCGAC 
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Table A 

1 
1 

1 

i 
1 Official 

Gene 
IVersion 

1  
i 

Gene  ;Accession Num  1Sequence_ID Symbol op IF Primer Seq R Primer Seq Probe Seq  

iWIF -1,,...,,,.. NM 007191 Nly1007191.3 ,,,,,, 
I--  - - 

IAACAAGCTGAGTGC 

lAc=dAtdoAtdA 
 6077 TTCGGCACC 

CACTCGCAGATG 
CGTCTTT

/\aitOACAbt 

	

TACAAAAGCCTCCAT I 	
0 

 
. 	i 

i , CGGGCTGCATCAGCl  
WISP1 1 

1 	- 
WT1.1  

i  

;NM 003882 

;NM 000378 

1NM 003882.2 

NM 000378.3 

yvispi 

WT1 

ippL, 

16458 

INT-rwiA 	........_ 
!TGTACGGTCGGOAT 
iTGAG 
IATCGCAGCTGGTG 

AC TTGGGTTpA 
TTATTGCAGCCTG 
GGTAAGC 
AGCTCCCTGTTG 

ACACGC  	j 	i 
CAGTGAGAAACGCC 1 

t4 CCTTCATGTG 	 C., 

CTGCTGTTTACCIT& 	''' 
1 1 

,Ww95.„„... iNM016373 _ 
,• 

NM 016373.1 vpqpx 
i 
197419GTGJAC 

1TGGTGGCAGACAT 
CATGGACTT 	. . , 
GCCACAACTGTC 

GCGAGGCCTTTC  .,
:f 

 
TGAAGCCAACCTT G 

?cPtl,1 iNgfl00379 ....._ 
3 

mk000vq3 )TH   50 9 
1     

, 	OTT 
C  11 cAbffddA4aAb 

CCAGTCTT 
mcaTGGdAttA 

ATCTGGCCA 
fdadbAAAffddAdA 

• XIAP 1  1NM 001167 NM 001167.1  XIAP  80  ACAGGAAAGT TTTTCAAGA TTTATCAACGGC 
CACCCTGCACTGAA AAGGAGGATGAA CCTGCTGGCCCATT 

XPNPEP2.2  iNM 003399  
1 

INM 003399.5 XPNPEP2  16503  CATACC 
iAGACTGTGGAGTTT 

TGCAAAGG 
GGAACACCACCA 

GCCTAGAA  
TTGCTGCCTCCGCA 

Y1  11 1:  	-- --- 
9 	MM 004. 559 1 

— 	
, }NM

9131--.1---  	. 	"-- 
YBX1 [395 

 T.---  
1.GATGTTGTTGA  
-loAdfAcbAdbAotT 

pqAcpiGTAA 
TCTCOTTGAACCA 

CCCTTTTCT 	 
ATCTCAGITCGGACCi 

III 	IZEIX21 co i NM 014943 	INM014943.3 ZHX2 i6215 IGCGGC ACGCAC AGGCCAGTC . 	
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Table B 
!Target s  
Sequence I i 

Gene 	
. 

A-Catenin.2 	 , 
Aii\A:i ----- 	---- 

Length 	, 
' 
78 

 66  

Amplicon Sequence 
CGTTCOGAtOOtelAfkotdokitbaddatdCdfA0A66A666fdAfdtdddAdaTATAA6666AA I 
CAGGGACCT 
eitteddddefidefkabfdfdddAdi-GeAdAikdakokAdodccfaefatATOTaltbAAAddd.  - 

v. 	 1 

o 
,,. c, .... 

ot  ch 
t•.> 

LAAMP.1  66 GTGTGGCAGGTGGACACTAAGGAGGAGGTCTGGICCITTGAAGCGGGAGACCTGGAGIGGATGGAG 	I oN c..) 
AAACACCACTGGAGCATTGACTACCAGGCTCGCCAATGATGCTGCTCAAGTTAAAGGGGCTATAGGTTC 

ABCB1.5 77 CAGGCTTG 
ACADSB1 

i 
ACE.1  

68 

67  

TGGCGGAGAACTP9CCATCAGCCTCCTGAAGCCTGCCATCATTGTTAATTtGAGGACTGGGCTGTCTT f 

1 
CCGCTGTACGAGGA I I I CACTGCCCTCAGCAATGAAGCCTACAAGCAGGACGGCTTCACAGACACGG 

LACE2.1  66 TACAATGAGAGGCTCTGGGCTIGGGAAAGCTGGAGATCTGAGGTCGGCAAGCAGCTGAGGCCATTA 	1 
1 GAAGTGCCAGGAGGCGATTAATGCTACTTGCAAAGGCGTGTCCTACTGCACAGGTAATAGCAGTGAGTG1 
LADAM17.1  73  CCCG 
1ADAM6.1 _ 	67 GTCACTGTGTCCAGCCCACCCTTCCCAGTTCCTGICTACACCCGGCAGGCACCAAAGCAGGTCATCA 

GGAodfdOKAOOltki-cT6OcAAGCCAAAdd6AffddbfAoffOrrOdtittOOAdOWAAd6T-rd-fl , 
I- 1ADAMTS1.1 73 AGAT 
.s:) ADAMTS2.1  66  GAGAATGTCTGCCGCTGGGCCTACCTCCAGCAGAAGCCAGACACGGGCCACGATGAATACCACGAT 	1 

TTTGACAAGTGCATGGTGTGCGGAGGGGACGGTTCTGGTTGCAGCAAGCAGTCAGGCTCCTTCAGGAA 1 
1ADAMTS4.1  71  ATT 

CACTGTGGCTCACGAAATCGGACATTTACTTGGCCTCTCCCATGACGATTCCAAATTCTOTGAAGAGACC 
ADAMTS5.1 ,....   79 TTTGGTTCC 

1 GCOAG-ti-OAAAdfal-COA666CAAGGTGATItATO66,4060f61-GTGGGCGAOAAAck-roGCCATCT 
!ADAMTS8,1____ 
tADAMTS9.1 

_„.,,,,,7? 
66 

GTG 	. 	 „,_ 	 _ _ 
deAdAGOTTA5AcacCCAACAGAATGTCCdtATAAWGGAGCCGGCGCGATGAff666Aktotbd 

' GTCTACCCAGCAGCTCCGCAAGGAGGaATGGCTdoeft AAAcmdAatatidarAtdbitAdtcotG-fdi 
ADD1.1  74  AACGA 	 1 

IADFP.1  67 AAGACCATCACCTCCGTGGCCATGACCAGTGCTCTGCCCATCATCCAGAAGCTAGAGCCGCAAATTG 	i 
AAGCCAACAAACCTTCCTTCTTAACCATTCTACTGTGTCACCITTGCCATTGAGGAAAAATATTCCTGTGA 

r) 
ii 

ADF11 B.1 	 84 CTTCTTGCATTTT 	 ' cf2 0 
itple.1 	_ ..,. 	68TOTTGOGOAGTAAACACTT6OACCTCTTGTATCCCACCATCTTGGGCCATGAAGGGGCTGGAATCGTT I 

TAAGCCACAAGCACACGGGGCTCCAGCCCCCoCGAGTGGAAGTGCTCCCCACTTfdtt t AddAttrAd

,,

G1  
cD 0... 
-c-$ 

ADM.1  75 CGCCCA  © t..) 

AGCCAACATGTGACTAATTGGAAGAAGAGCAAAGGGTGGTGACGTGTTGATGAGGCAGATGGAGATCAGI 'i 
AGR2.1  70 A 
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Table B 
'Target 
::Sequence 

!Gene Length Arnplicon Sequence 
1 	' — ' --' . ""  GATOCAGCCfcAcTATGoet Uit-AOcTGOACAAGOTGGAGGGTC-tCACTTTCCAGCAAAACTCdabAA 
LAGT.1 t 73 CTGG 
tAGTR1.1  67 AGCATTGATCGATACCTGGCTATThTTCACCCAATGAAGTCCCGCbTTCGACGCACAATGCTTGTAG 

AHR.1  
x 

69 GCGGCATAGAGACCGACTTAATACAGAGTTGGACCGTTTGGCTAGCCTGCTGCCTTTCCCACAAGATGT 
GACGTTCAGCTACCCTGACTITCTCAGGATGATGCTGGGCAAGAGATCTGCCATCCTAAAAATGATCCTG 

V1/4IF1 .1 71 A 	 .....,,.„...,„„„ 	.„, .. 
CGCTTarAl-GGoboTGAGAtittGTCAGcOCTGGAcTACcmcACTc6GAGAAGAAOGTObiGT-AccG 

AKT1.3 — 71 GGA 	 ' 	 „__.. „___„„ 
t — . . TCCTGCCACCCTICAAACCfCAddtCACGTCCGAGGTCGACACAAGGTACTTCGATGATGAA I I TACCG 
AKT2.3  71 CC 

TTGTCTCTGCCTTGGACTATCTACATTCCGGAAAGATTGTGTACCGTGATCTCAAGTTGGAGAATCTAAT 
1AKT3.2  
i 

75 GCTGG 

ALDH4.2 ,.... _ ..„ 68 GGACAGGGTAAGACCGTGATCCAAGCGGAGATTGACGCTGCAGCGGAACTCATCGACTTCTTCCGGIL 
1--1  ND 
c) 

iALDH6K1 .1 L-- 
1 

66 GGCTCTTTCAACAGCAGTCCTTGTGGGAGAAGCCAAGAAGTGGCTGCCAGAGCTGGTGGAGCATG6 

1ALDOA.1  69 GCCTGTACGTGCCAGCTCCCCGACTGCCAGAGCCTCAACTGTCTCTGCTTCGAGATCAAGCTCCGATGA 
CCCTCTACCAG AAGG ACAG CCAGG GAAAG CTGTTCAGAAACATC CTCAAGG AAAAG G G G ATCGTG GTGG 

ALDOB.1  z 80 GAATCAAGTTA 
IALOX12.,1_  w., 67 AGTTCCTCAATGGTGCCAACCCCATGCTGTTGAGACGCTCGACCTCTCTGCCCTCCAGGCTAGTGCT 
,AL0k5 1 / 	•  66 GAGCTGCAGGACTTCGTGAACGATGTCTACGTGt ACGOCATGCGGGGCCGCAAGTCCTCAGGCTTC 

GGACAGTCAGTTTTAGGGTTGC6fGTATCCAGTAACTCGOGGCCTGTTTCCCCGTGGGTUCTGGGotG 
1AMACR1.1 71 TC 

TCTACTTGGGGTGACAGTGCTCACGTGGCTCGACTATAGAAAACTCCACTGACTGTCGGGCTTTAAAAAC 
1ANGPT1.1  71 G 

,ANGPT2.1  69 CCGTGAAAGCTGCTCTGTAAAAGCTGACACAGCCCTCCCAAGTGAGCAGGACTGTTCTTCCCACTGCNk.  
IANGPTa1 
1 

66 GCCATCTGCGTCAACTCCAAGGAGCCTGAGGTGCTTCTGGAGAACCGAGTGCATAAGCAGGAGCTA 
GTTGCGATTACTGGCAATGTCCCOAATGOAATCOCGGAAAACAAAGATITGOTGTTTTCTACTTGOGAit 

ANGPTL3.3  78 ACAAAGCA 
ANGPTL4.1  66 ATGACCTCAGATGGAGGCTGGACAGTAATTCAGAGGCGCCACGATGGCTCAGTGGACTTCAACCGG  

1 
,ANGPTL7.1  67 CTGCACAGACTCCAACCTCAATGGAGTGTACTACCGCCTGGGTGAGCACAATAAGCACCTGGATGGC 
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Table B  
!Target  

! Gene ,-. 

1Sequence 
(Length  w.s., 

, ,, , 
Amplicon Sequence 	.  

 

ANTXR1.1 1 	 67 CTCCAGGTGTACCTCCAACCCIAGCdritToCCACAGCTGCCTACAACAdkaTotOCCAGCCifera— 
‘ANXA1.2 ' 67 GCCCCTATCCTACCTTCAATCCATCCTCGGATGTCGCTGCCTTGCATAAGGCCATAATGGTTAAAGG 

C  AAGACACTAAGGGCGACTACCAGAAAGCGCTGCTGTACCTGTGTGGTGGAGATGACTGAAGCCCGAC 
ANXA2.2 i 71 ACG 

1 

1ANXA4.1 r 67 TGGGAGGGATGAAGGAAATTATCTGGACGATG9TCTCGTGAGACAGGATG99CAGGACCTGTATGAG, 

ANXA5.1 	 1 67 GCTCAAGCCTGGAAGATGACGTGGTGGGGGACACTTCAGGGTACTACCAGCGGATGTTGGTGGTTCT 
i ' 	------1—  GACTGCAAAGATGGAAACGACCTTCTATGACGATGCCCTCAACGCCTCGTTCCTCCCGTCCGAGAGCGG' 
AP-1 (JUN official).2 1 	 81 ACCTTATGGCTA 
AP1M2.1  i 	 67 ACAACGACCGCACCATCTCCTTCATCCCGCCTGATGGTGACTTTGAGCTCATGTCATACCGCCTCAG 
APAF1.2  	 66 CACAAGGAAGAAGCTGGTGAATGCAATTCAGCAGAAGCTCTCCAAATTGAAAGGTGAACCAGGATG 

i 
APC.4 

1 
L . 69 GGACAGCAGGAATGTGTTTCTCCATACAGGTCACGGGGAGCCAATGGTTCAGAAACAAATCGAGTGGGT 

CCAGCCTGATAAAGGf6d-r66666cA6GAOAGGACOTCCCAACCAAGccubdA66.AA6dATTCAdAG 
I-. N„) , APOC1.3 , 70 TG 
N Z 1 GCCTCAAGAGCTGGTTCGAGCCCCTGGTGGAAGACATGCAGCGCCAGTGGGCCGGGCTGGTGGAGAA 

APOE.1  1 75 GGTGCAGG 
i CGGACCAAGAACTGTGACCACAGGGCAGGGCAGCCACCAGGAGAGATATGCCTGGCAGGGGCCAGGA 

APOL1.1  1 73 CAAAAT 
APOLD1.1 I   66 GAGCAGCTGGAGTCTCGGGTTCAGCTCTGCACCAAGTCCAGTCGTGGCCACGACCTCAAGATCTCT _ 

1AQP1 Ti 1 66 Gdf-reCt6tATGACOCCTGGCoAdAdOoTtCCCTCTGCATTGAOdTodAGGGGAGAGGICAGCCI7 
-------- i"----  Td-i-GAGTGAAATGCCTTCTAGi-AGMAA006TOOtOGGGAGCCOACTATGACTA0f6A6AA6AGTATdAt 

AREG.2 1 82 AACGAACCACAA  
ARF1.1  64 CAGTAGAGATCCCCGCAACTCGCTTGTCCTTGGCiTCACCCTGCATTCCATAGCCATGTGCTTGT 
ARG99.1  . 	• 	 67 GCATGGGCTACTGCATCCTTTTIGTGCACGGACTGAGCAAGCTCTGCACTTGGCTGAATCGATGTGG 

,' ACTCTGCTTCCCAAGGGCAACCGTTGCTGTTCACACGCTCAGCCTGTCTGGGGGAGCGGGCCTCTAGC 
1ARGHEF18.1 1 71 TTC 

GbTCCTotefOGGTTCTCTCATTAGfCCAddawfdTGGToTTCAOCTACCCdaTTCGTCTOCGAGTTTG 
ARHA.1 1 73 CGAC 
ARHGD113.1  1 66 TGGTCCCTAGAACAAGAGGCTTAAAACCGGGCTTTCACCCAACCTGCTCCdTditiffCCTCCAtbA 

zARRB1.1  : 
i 69 TGCAGGAACGCCTCATCAAGAAGCTGGGCGAGCACGCTTACCCTTTCACCTTTGAGATCCCTCCAAACC 
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Table B 
Target 1 

1 Sequence 

. 	1 

;Gene kw 

IABB1.1...  ...    

:Length 
.1- 

i 	85 

Amplicon Sequence 	 , 
CCCCCAGATAAAGGTCATtdarcoctOGAbbk6OCTGAATTCTACAACCGGTTOAAGGbCCGCAATdAl 

,  	CCTGATGGAGTACGCA 	 : 

0 
o ,-, .., 

ATP1A1 .1  
ATP5E.1  

I 	 
t 	 66 

67 AGAACGCCTATTTGGAGCTGGGGGGCCT-OMKGAACGAGTCCTAGGTTTCTG56ACCTCTTTCTGCC 1 
CCGCTTTCGCTACAGCATGGTGGCCTACTGGAGACAGGCTGGACTCAGCTACATCCGATACTCCCA 

C-5 00 th k,.) 
ATP6V1B1.1  167  	AACCATGGGGAACGTCTGCCTCTTCCTGAACTTGGCCAATGACCCCACGATCGAGCGGATCATCACC 0, w 

LAX17,z1 	_ 	_ , 	___  1_____ 66 TTGCAGCCCTGTCTTCCTACCTATCCCACCTCCATCCCAGACAGGTCCCTCCCCITCTCTGTGCAG 	 
OCGAOGCCOTGACTTOTTCACCCGAGT66c66-1-cf-tOcGAOACtdGAtOOATGGT6TTCTOAACAACOt 

iA4t)1.1 i 74 GGGAC 

1- z. GGCTCTTGTdOWTACTGTCCTTrGGGCfdatoACAGGGAAGACATCACTGAdeCTGCCATCTGTGCTdT1 
13-Catenin.3  
B2M.4  

1 
i 	 
A 	 . 

80 
67 

TCGTCATCTGA 
GGGATCGAGACATGTAAGCAGCATCATGGAGGTTTGAAGATGCCGCATTIGGATTGGATGAATTCCA i 

1 GGGTCAGGGGCCTCGAGATCGGGCTTGGGCCCAGAGCATGTTCCAGATCCCAGAGTTTGAGCCGAGTG1 
BAD.1 1 73 AGCAG  

CGTTGTCAGCACTTGGAATACAAGATGGTTGCCGGGTCATGTTAATTGGGAAAAAGAACAGTCCACAGG 1 

I-, 
BAG1.2 

I-- - ----- 
l' t 
1 	, 

81 AAGAGGTTGAAC 

N N) 1 B AG 2 .1  i 	 69 CTAGGGGCAAAAAGCATGACTGCTTTTTCCIGTCTGGCATGGAATCACGCAGTCACCTTGGGCATTTAG 
Bak.2  1  t 

66 CCATTCCCACCATTCTACCTGAGGCCAGGACGTCTGGGGTGTGGGGATTGGTGGGTCTATGTTCCC 
CCGCCGTGGACACAGACTCCCCCCGAGAGGTCTTTTTCCGAGTGGCAGCTGACATGTTTTCTGACGGCAi 

Bax.1  1 
z 

70 A 
CCTGGAGGGTCCTGTACAATCTCATCATGGGACTCCTGCCCTTACCCAGGGGCCACAGAGCCCCCGAG 1 

.BBC3.2 	  	1 83 ATGGAGCCCAATTAG  
CAGATGGACCTAGTACCCACTGAGATTTCCACOCCGAAGGACAGCGATG-OGAAAAATGCCCTTAAATCA 

1 iBc12.2 1 73 TAGG 	 .. 
CCAGCCTCCATGTATCATCATGTGTCATAAtfCAGTCAAGCTCAGTGAGCAfitTCAGCACATTGCCTCA 1 

1BCL2A1.1  1 	 
1 

79 ACAGCTTCA 
AACCCACCCCTGTCTTGGAGCTCCGGGTAGCTCTCAAACTCGAGGCTGCGCACCCCCTTTCCCGTCAGC1 r5 

ot 

.BCL2L12.1 , 
1 

73 TGAG 
CTTTTGTGGAACTCTATGGGAACAATGCAGCAGCCGAGAGCCGAAAGGGCCAGGAACGCTTCAACCG CT1 k Cr N 

1..PCIX .2 

i 	' 

70 G 	 1. 
TGTACTGGCGAAGAATATTTGGTAAAGCAGGbCATCGATCTCTCACCCTGGGGCTTGTGGAAGAATCAC i 

c> ,-- ,-, 
C-, 

1BCRP.1  74  	GTGGC 	 1 o 
CCAGGAAGAATGCTTAAGATGTGAGTGGATGGATCTCAATGACCTGGCGAAGACTGAAAATACAACTCC t ON 

IBFG F.3  i 77 CATCACCA 	 t z 



Table B 
Target 

 

'Sequence 
Gene =Length Amp!icon Sequence 
BGN.1  I 	66 GAGCTCCGCAAGGATGACTTCAAGGGTCTCCAGCACCTCTACGCbeTeGTCCTGGTGAACAACAAG 

BEILHB3.1  
1 	 

68 AGGAAGATCCCTCGCAGCCAGGAAAGGAAGCTCCCTGAATCCTTGCGTCCCGAAGGACGGAGGTTCAA 
ATTCCTATGGCTCTGCAATTGTCACCGGTTAACTGTGGCCTGTGCCCAGGAAGAGCCATTCACTCCTGC 

BIK.1  I 
/. 	 70 C 
1 CCTGCAAAAGGGAACAAGAGCCCTTCGCCTCCAGATGGCTCCCCTGCCGCCACCCCCGAGATCAGAGT 

BIN1.3 1 - 	76 CAACCACG 

BLR1.1 
1 

67 GACCAAGCAGGAAGCTCAGACTGGTTGAGTTCAGGTAGCTGCCCCTGGCTCTGACCGAAACAGCGCT .„,„„....„„.......................................... 	.. 	.,.—„ 	. 

BNIP3.1  
1 
 	68 CTGGACGGAGTAGCTCCAAGAGCTCTCACTGTGACAGCCCACCTCGCTCGCAGACACCACAAGATACC 

BRCA1.1   	65 TCAGGGGGCTAGAAATCTGTTGCTATGGGCCCTTCACCAACATGCCCACAGATCAACTGGAATGG 
BTRC.1  1  63 GTTGGGACACAGTTGGTCTGCAGTCGGCCCAGGACGGTCTACTCAGCACAACTGACTGCTTCA 

BUB1.1 I k 68 CCGAGGTTAATCCAGCACGTATGGGGCCAAGTGTAGGCTCCCAGCAGGAACTGAGAGCGCCATGTCTT 

I CTGAAGCAGATGGTTCATCATTTCCTGGGCTGTTAAACAAAGCGAGGTTAAGGTTAGACTCTTGGGAATe 
BUB3.1  = 	 73 AGC 

GAGGCAACTGCTTATGGCTTAATTAAGTCAGATGCGGCCATGACTGTCGCTGTAAAGATGCTCAAGCCG 
Ic-kit.2  ; 	 t 

1 
75 

. 
AGTGCC 
TAGAATCTGCTGCCAGAGGGGACAAAGACGTGCACTCAACCTTCTACCAGGCCACTCTCAGGCTGACCT 

C13orf1 5.1 I84 TAAAATCAGCCCTTG 
161QA.1 1 66 - 

COGTCATCACCAACCAGGAAGAAOCGTACCAGAACCACTCCGGCCGAtTCdtbt GCACTGTACCCG 

I CCAGTGGCCTCACAGGACACCAGCTTCCCAGGAGGCGTCTGACACAGTATGATGATGAAGATCCCATGG 

C1QB.1 , - 1,..,_ 70 G 	 ______....,.„.......„...„____   	 _, 
1C20 orf1.1  I 65 TCAGCTGTGAGCTGCGGATACCGCCCGGCAATGGGACCTGCTCTTAACCTCAAACCTAGGACCGT 

C3.1 1 '67 CGTGAAGGAGTGCAGAAAGAGGACATCCCACCTGCAGACCTCAGTGACCAAGTCCCGGACACCGAGT 

94AM.t..„„„,,,_ 
, 
k 66 AAGCCGCATCCCAGACTTGCTGAATCGGAATCTCTGGGGGTTGGGACCCAGCAAGGGCACTTAACA 	, 

ATaTCTGAGT6t6AdGCGGGCGCTOTOAdAt GdAGAdGdbAdAOCAToTCTGTCACOAddATAAGGCC 
LC7.1 t 69 T  
IpAl2.1 
i 

. 66 CTCToTGAAGG-tGfecToGccAGccurGadAAGcAurddiditiGqAdeAdcbcit-AG-n-ccrur ...._„._. 	.,..,„.,., 	 .,..,   	.,„_... 	 _„ 

ICA2.1  / .J. 	 69 CAACGTGGAGTTTGATGACTCTCAGGACAAAGCAGTGCTCAAGGGAGGACCCCTGGATGGCACTTACAG 
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Table B 
i .Target  

: 
Sequence 

Gene 	
- 

!Length Amplimn Sequence 	 ,•,•,„ i  
1 . t..) ATCCTAGCCCTGG 1 i I I I GGCCTOC i I ill GCTGTCACCAGCGTCGCGTTCCTTGTGCAO 	tki AitAGAA 	i 

9CA .3 - 	•,,, 72 CAG 
o ,-. ,-, 
ov 

ICACNA2D1.1  68 CAAACATTAGCTGGGCCTGTTCCATGGCATAACACTAAGGCGCAGACTCCTAAGGCAC-CCACTGGCTG i 
CACTAAGGTTTGAGACAGTTCCAGAAAGAACCCAAGCTCAAGACGCAGGACGAGCTCAGTTGTAGAGGG1 

tit 
1,4 c 

zCALD1.2 

i zCASP1.1 .,,, 	,• • 	,--v,,,,,• 

I  
t 
1 

: 

78 

77 

1
, 

CTMTTCGC  
_, 	.,.. 1, 	..i 

AGAAAGCOCACATAGAGAAMAtlitAtOGctfTCTdCTCTTCCACACCAGATAATOffittti.4uA6A6Afl 
CCCACA 

,..., 

ICASP100  t .66 ACCTTTCTCTTGGCCGGATGTCCTCAGGGCTGGCAGATGCAGTAGACTGCAGTGGACAGTCCO-CAC 	.% 
reASPO  

1 

i 	 s 67 CCTCACACTGGTGAACAGGAAAGTTTCTCAdCGCCGAGTGGACTITTGCAAAGACCCAAGTGCAAft 

Caspase 3.1  i 
z• 	 66 TGAGCCTGAGCAGAGACATGACTCAGCCTGTTCCATGAAGGCAGAGCCATGGACCACGCAGGAAGG 
I ATCCATTCGATCTCACCAAGGTTTGGCCTCACAAGGACTACCCTCTCATCCCAGTTGGTAAACTGGTOTT 1 

ICPAT.1  I 78 AAACCGGA 	 1 

, 
Iv 

I 
CAN/1.1 

1 
,. -,-• 74 

I GTGGCTCAACATtGIGTTdedAtitCAGOTGATCAGTGGGCCTCCAAGGAOGGOOTGTAAAATGGAGGO  
CATTG 	 ' 

CAV2.1  1 	 66 CTTCCCTGGGACGACTTGCCAGCTCTGAGGCATGACAGTACGGGCCCCCAGAAGGGTGACCAGGAG 
CCU 8.1  z  	68 GCTCCTGTGCACAAGTTGGTACCAACAAAGAGCTCTGCTGCCTCGTCTATACCTCCTGGCAGATTCCA 

GAACGCATCATCCAGAGACTGCAGAGGACCTCAGCCAAGATGAAGCGCCGCAGCAGTTAACCTATGACC 
)CCL1 9.1 78 GTGCAGAGG 	 , 

CCL20.1 69 CCATGTGCTGTACCAAGAGTTTGCTCCTGGCTGCTTTGATGTCAGTGCTGCTACTCCACCTCTGCGGCG 
1 GGGTCCAGGAGTACGTGTATGACCTGGAACTGAACTGAGCTGCTCAGAGACAGGAAGTCTTCAGGGAA 
1CCL4.2  1  70 GG 
ICCL5.2  1 	 

1 
65 AGGTTCTGAGCTCTGGCTTTGCCTIGGCTTTGCCAGGGCTCTGTGACCAGGAAGGAAGTCAGCAT 

TTCAGGTTGTTGCAGGAGACCATGTACATGACTGTCTCCATTATTGATCGGTTCATGCAGAATAATTGTG # n 
od 

=CCNB1.2 ' 84 TGCCCAAGAAGATG ,-3 

i c4 
qpvi :3_,...._    1 69 GCATGTTCGTGGCCTCTAAGATGAAGGAGACCATCCCCCTGACGGCCGAGAAGCTGTGCATCTACACCGI 

AAAGAAGATGATGACCGGGTTTACCCAAACTCAACGTGCAAGCCTCGGATTATTGCACCATCCAGAGGO: i 
<= - - --- 

CCNE1.1  , , , 
I 

71 TC 
GGTCACCAAGAAACATCAGTATGAAATTAGGAATTGTTGGCCACCTGTATTATCTGGGGGGATCAGTCCT i 

t,.) o 
(JI 

C\ 

CCNE2 variant 1.1  85 TGCATTATCATTGAA 



Table B 
Target 
Sequence 

Gene ;Length „ _ Amplicon Sequence 
ATGCTGTGGGICCTToCtAAdtt OGGCTTTCTfdAcAfdfAGGffddfi-adfAAfAAccffilfd 1-AfAft 

ICCNE2.2 _  
CCR1.1  

1 
1 	 

82 
 66 

ACAATTTGGGT 
TCCAAGACCCAATGGGAATTCACTCACCACACCTGCAGCCTTCACTTTeCTCACGAAAGCCTACGA ‘-- 

1 
1CCR2.1  

i 
1 
 	67 

, 

CTCGGGAATCCTGAAAACCCTGCTTCGGTGTCGAAACGAGAAGAAGAGGCATAGGGCAGTGAGAGTC 

1 AGACCCTGGTGGAGCTAGAAGTCCTTCAGGACTGCACCTTTGAAAGATACTTGGACTATGCCATCCAGG 
1CCR4.2 1 82 CCACAGAAACTCT  

: 
::!CCR5,1 j 67 CAGACTGAATGGGGGTGGGGGGGGCGCCTTAGGTACTTATTCCAGATGCCTTCTCCAGACAAACCAG 
1CCF17:1 	---   64  GGATGACATGCACTCAGCTCTIGGCTCCACTGGGATGGGAGGAGAGGACAAGGGAAATGTCAGG 

GCAGGTGTCAGCAAGTATGATCAGCAATGAGGCGGTGGTCAATATCCTGTCGAGCTCATCACCACAGCC 
CD105.1   	75 GAAAAA 
CD14.1   	66 GTGTGCTAGCGTACTCCCGCCTCAAGGAACTGACGCTCGAGGACCTAAAGATAACCGGCACCATGC 

CGTCAGGACCCACCATGTCTGCCCCATCACGCGGCCGAGACATGGCTTGGCCACAGCTCTTGAGGATG 
1CD18.2 t  81 TCACCAATTAACC 

1-,  
N.) 
Ln 

, 
Z 
1CD1A.1  

i 
i 	 78 

GGAGTGGAAGGAACTGGAAACATTATTCCGTATACGCACCATTCGGTCATTTGAGGGAATTCGTAGATA( 
GCCCATGA 

1 
i 

TCCAACTAATGCCACCACCAAGGCGGCTGGTGGTGCCCTGCAGTCAACAGCCAGTCTCTTCGTGGTCT( 
CD24.1  I 	 77 ACTCTCTC 

CD274.2    I.,_ 	 69 GCTGCATGATCAGCTATGGIGGTGCCGACTACAAGCGAATTACTGTGAAAGTCAATGCCCCATACAACA 

1 i TGTATfTCAAGACCTC-fGTGCATTATTTATGAACCTGCCCTGCTCCCACAGAACACAGCAATTCCTCAG 
ICD31.3 	 

1 
CD34.1  

i 

75 

 	67 

GCTAA 

CCACTGCACACACCTCAGAGGCTGTTCTIGGGGCCCTACACCTTGAGGAGGGGCAGGTAAACTCCTG 
CD36.1   	67 GTAACCCAGGACGCTGAGGAC AACACAGTCTCTTTCCTGCAGCCCAATGGTGCCATCTTCGAACCTT 
CD3z.1   	65 AGATGAAGTGGAAGGCGCTTTTCACCGCGGCCATCCTGCAGGCACAGTTGCCGATTACAGAGGCA 

ECD4.1 	 , 67 GTGCTGGAGTCGGGACTAACCiCAGGTCCCTIGTCCCAAGTTCCACTGCTGCCTCTTGAATGCAGGGA 
,CD44.1 __.., 67 ddcAcoAcfdcffATGAAGGAAACTWAAC6CAGAAOCACACCCfCcccfCATTOACCATGAGCAtC 

GACGAAGACAGfccctOGATCACCGACAGCACAGACAGAATCCCTGCTACCAGAGACCAAGACACATT( 
CD44s.1 = 78 CACCCCAGT 	 w_ 	 _., 	,„. 
i 1 CTCATACCAGCCATCCAATGCAAGGAAGGACAACACCAAGCCCAGAGGACAGTTCCTGGACTGATTTCT 
CD44v6.1   	78 CAACCCAA 
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Table B 
iTarget  

'Sequence / 
!Gene ILength Amplicon Sequence 	 j 

CGACAGCATCCACCOTTACCACtCAGACAAtAOCACCAAGOcAdbGtOGGAdfOCATCCAGTCAtUdf ! w 
CD53.1 

1 
72 GCA 

= 1-- 

1CD68.2  I 74 
TGGTTCCCAGCCCTGTGTCCACCTCCAAGCCCAGATTCAGATTCGAGTCATGTACACAACCCAGGGTGG / 
AGGAG 	 i 

C:, ot uk k•J 
/ z GTGCAGGCTCAGGTGAAGTGCTGCGGCTGGGTCAGCTTCTACAACTGGACAGACAACGCTGAGCTCAT 1  & 
1.CL382.3 1 84 GAATCGCCCTGAGGTC 

1 68 AGGGTGAGGTOCTTGAGTCTCCAACGGCAAGGGAACAAGTACTTCTTGATACCIGGGATACTGTGCCC 
1.---   GTTCCTCCGGTAGCTTTTCAGAIGCTGACCTTGCGGATGGCGTTTCAGGTGGAGAAGGAAAAGGAGGCAI : 

CD99.1  77 GTGATGGT 

, 
TCTTGCTGGCTACGCCTCTTCTGTCCCTaTTAGACGTCCTCCGTCCATATCAGAACTGTGCCACAATGCA / 

lcdc25A.4  
1 

 	71 G 
AAACGAGCAGTTTGCCATCAGACGCTTCCAGTCTATGCCGGTGAGGCTGCTGGGCCACAGCCCCGTGC 

[CDC25B.1 85 TTCGGAACATCACCAAC  

1- 	----  - — TGAG-tGTCCCCCGGTATCTTCCCCGCCCT-ObbAATCCCGATGAAATTGGAAAWITATTGATGAAAATCT 

1--,  CDH1.3 , , 81 GAAAGCGGCTG 
( CDH13.1  I 	 67 GCTACTTCTCCACTGTCCCGTTCAGTCTGAATGCTGCCACAACCAGCCAGdCAGGTCCACAGAGAGG 

1.CDH16.1  1  67 GACTGTCTGAATGGCCCAGGCAGCTCTAGCTGGGAGCTTGGCCTCTGGCTCCATCTGAGTCCCCTGG / 
1CD1-12.1   	66 TGACCGATAAGGATCAACCCCATACACCAGCCTGGAACGCAGTGTACAGAATCAGTGGCGGAGATC 

CIDH5.1 / 67 
,, 

ACAGGAGACGTGTTCGCCATTGiAGAGGCTGGACCGGGAGAATATCTCAGAGTACCACCTCACTGCTG 
CDH6.-1 	

,,»_.,»,..,
1 - 66 ACACAGGCGACAIACAGGCCACCAAOAGOcfGGA6AO6bAAGAAAAA6CCOTTTACATCC17COAG 

CIDK4.1 66 durfcccAfcA6cAcA61-TdofGAGG1-GGCTTfAcitA66CGACTGGAGGCUTTGAGCATCCCAA 	1 
CDK6.1 AGTGCCCTGTCTCACCCATACTTCCAGGACCTGGAAAGGTGCAAAGAAAACCfGGATTCCCACCTGC 
r ' 	- 	— — 

.1 
-- 1 —  — 

.67 
AGCACTCACGCCCTAAGCGCACATTCATOTGGGCATTTCTTGCGAGCCTCGCAGCCTCCGGAAGCTGfci 

CDKN2A.2  / 
t 	 

79 GACTTCATGA 	
1 

ACTTGCCTGTI-CAGAGCACTCATTCCTTCCCACCCCCAGTCCTGTCCTATCACTCTAATTCGGATTTGCC i A 
CEACAM1.1 71 A  

'OEBF5A.1 ... 	/' 66 TIGGtITTGCTbaGAtAClibCCAAAATGAdi1/46T0fCCOTCGGCAGdiadabGAAGGGTCTGAGAC-    .,.. 	
1 

icENPF.1 1 	. 68 CTCCCGTCAACAGCGTTCTTTCCAAACACTGOACCAGGAGTGCATCCAGPWD_GCCAGACTCACCC j ,- 
- t,.) 

iCFLAR.1  i 
1 
/ 	 66 

1 
GGACTTTTOTCCAGTGACAGCTGAGACAACAAGGACCACGGGAGGAGGIGTAGGAGAGAAGCGCCG 	I 

c, 

ON 



Table B 
1`Target 

: Sequence 
!Gene Length Amplicon Sequence 

' 	t . 	 1 
tOGA(CHGAofficiap_.L.  ,,,,,,26 
I 	 i 

CTGAAGGAduro0AAdAbotcdCfdfd0AA666666AAdGAGAdGdOAafdAbCAGAAGAAACACAG . 
CGGITTTG 
GATAAATTGGTACAAGGGATCAGCTITTCCOKGCCCACATGTCCTGATCATATGCTTTTGAATAGTCAGTT 

0 
w o ,-. ,..., -... o 

Chk1.2  • :  82 ACTTGGCACCC 	 , 

ATGTGGAACCCCCACCTACTTG GCGCCTGAAGTTCTTGTTTCTGTTGGGACTGCTGGGTATAACCGTGC ! 

(00 .), 1,J c. (.4 
3 ic 	_hk2. _.. 

1 

I 
78 TGTGGACTG  

fGCCTGTGGYMGAAGCTCAGTAACTGGGAA6OAAA66ATGAY,66fAtrj-i-CAGAAOACCGGAGGCATTT i 
gAP1 .2 

1 

1 
i 

72 TCC 	 ,-1 
GGATATTTCCGTGGCTCTTATTCAAACTCTCCATCAAATCCTGTAAACTCCAGAGCAAATCAAGATTTTTC 

IcIAP2.2  86 TGCCTTGATGAGAAG 	 i 
iCLCNKB.1  ! 67 GTGACCCTGAAGCTGTCCCCAGAGACTTCCCTGCATGAGGOACACAACCICTITGAGCTGTTGAACC 	i 
1CLDN10.1  t 

% 
66 GGTCTGTGGATGAACTGCGCAGGTAACGCGTTGGGTTCTTTCCATTGCCGACCGCATTTTACTATC 

GGTCTGCCCTAGTCATCCTGGGAGGTGCACTGCTCTCCTGTTCCTGTCCTGGGAATGAGAGCAAGGCTG1 
CLDN7.2 : 74 GGTAC  
i   1 . occcAddAfAbGrAccAdtAdotddaCTTOAGCCTGCC6CACC6GAGO6dfdACTTCTTOTtTCOCAAG 1 
'CLU.3  76 TCCCGCA 	 1 „..„_.... 	 ___ 	.,, 

1 GACATTTCCAGTbCTGCAGTCAATGCCTCTGTGCCCCACCCTTTGTTCAGTGfb dCTGGTGCCACGACA 1 
LoMet.2  

i 

, 

1 

86 AATGTGTGCGATCGGAG 	 i 
TCCCTCCACTCGGAAGGACTATCCTGCTGCCAAGAGGGTCAAGTTGGACAGTGTCAGAGTCCTGAGACA 

cMYC.3  1 84 GATCAGCAACAACCG 
COL18A1 1 

• 
1 
,, 

67 AGCTGCCATCACGCCTACATCGTGCTCTGCATTGAGAACAGCTTCATGACTGCCTCCAAGTAGCCAC . 

1 Iggu  AlA1.1 68  	GTGGCCATCCAGCTGACCTTCCTGCGCCTGATGTCCACCGAGGCCTCCCAGAACATCACCTACCACTG . 1 
1 CAGCCAAGAAC±dGTATAGGAGCTCCAAGGACAAGAAACACGTCTGGCTAGGAGAAACTATCAATGCTG 
COL1A2.1  
COL4A1.1  

I 

i 

80 
66 

GCAGCCAGTTT 
ACAAAGGCCTCCCAGGATTGGATGGCATCCCIGGTGTCAAAGGAGAAGCAGGTCTTCCTGGGACTC 	i 

I-d 
COL4A2.1  67 CAACCCTGGTGATGTCTGCTACTATGCCAGCCGGAACGACAAGTCCTACTGGCTCTCTACCACTGCG 	1 n 

GGTCGAGGAACCCAAGGTCCGCCTGGTGCTACAGGATTTCCTGGTTCTGCGGGCAGAGTTGGACCTCC 1 ,- 

COL5A2.2 , 72 AGGC 	 _ „,„„ 	 ,..,_„„w,.,„ 	 , cp  t..) cz, 

COL7A1.1 4- 
66 GGTGACAAAGGACCTCGGGGAGACAATGGGGACCCTGGTGACAAGGGCAGCAAGGGAGAGCCTGGT ..1 

TCTGCAGAGTTGGAAGCACTCTATGGTGACATCGATGCTGTGGAGCTGTATCCTGCCCTTCTGGTAGAKI 

,.. , o 
ot,.> 

COX2.1   	t 79 AAGCCTCGGC 	 1 
(J, o 0, 



Table B 
:Target 
Sequence 

IGene ,Length Amplicon Sequence ,__..., _,....„,. 	 . 
. ' CGTGAGTACACAGATGCCTCCTICACAAATCGAAAG6A6AGAGGCOCTOAAGAAGAGOA'Te TIGGCATC 

,!CP.1 i 	73 CTGG 
idRbil  f 	67  t. GGCACATACGGATTCTraTGWGGAboGTTACATCAAACCCACCTGTAGAGAAGCTTTTGCCGCTa 
I t , 

ICRADID.1  69  GATGGTGCCTCCAGCAACCGCTGGGGAGTGTGTCCCTGAGTCATGTGGGCTGAATCCTGACTITCACTC 
[criWo(Ipqn official .1 ... 	., 	65 GGGTCTGTGCCCCATGACACCTGGCTGCCCAAGAAGTGTTCCCTGTGTAAATGCTGGCACGGTCA 
LCRP1,.,  	

.- 
 	1 	66 

1---  
GAddTGAACCACAGGGTOTCCf6TbA6AddA666cAt6-1-6ccAt6t66c6Aocfc661-AtotodAd-  
TGCAOCGGCTGATTGACAGTCAGAT6dAdAc6fCGTGCCAAATTAOATttGAdtTTOTAGACCAOGAA6.  

1CSF1.1 74 . 	.„„... AGTTG 
GAGCACAACCAAACCTAWAGTWAGGGCCCACAACAGCGTGGGGAGTGGCTCCTGGdettratAdd 

1CSF1 R.2 	 z 	80 CATCTCTGCAGG 
GAACCTGAAGGACTTTCTGCTTGTCATCCCCYTTGACTGCTGGGAGCCAGTCCAGGAGTGAGACCGGCC 

CSF2.1  76 AGATGAG 
.!9SF2RA.? 67 TACCACACCCAGCATTCCTCCTGATCCCAGAGAAATCGGATCTGCGAACAGTGGCACCAGCCTCTAG 
i 	,, ' 	• 	- 	• - 	•-'-- ,,,,,,,,, CCCAGGoCTCf61-61-cdf-rc661-GOATI-1:6-rdAdTtfcATturburG0c1-6-rAdOAG-toako 	 6" 
LCSF3.2 79 CTGTCCTCC 
% GAGTTCAAGTGCCCTGACGGCGAGGTCATGAAGAAGAACATGATGTTCATCAAGAccidfdaTabk 
CTGF.1  76  TACAACT 
CTSB.1  62  GGCCGAGATCTACAAAAACGGCCCCGTGGAGGGAGCTTTCTCTGTGTATTCGGACTTCCTGC 

GTACATGATCCCCTGTGAGAAGGTGTCCACCCTGCCCGCGATCACACTGAAGCTGGGAGGCAAAGGCT 

iCIPP-2  	.„,,...  80 ACAAGCTGTCCC 
GCAAOTTCCAACCTGGAAAGGCCATCGGCTTTGTCAAGGATGTAGCCAACATCACAATCTATG'ACGAGG , ' 

iCTSH.2 77 AAGCGATG 
GGGAGGCTTATCTCACTGAGTGAGCAGAATCTGGTAGACTGCTCTGGGCCTCAAGGCAATGAAGGCTGC  

CTSL.2  74  AATGG 
ICTSL2.1  67  TGTCTCACTGAGCGAGCAGAATCTGGTGGACTGTTCGCGTCCTCAAGGCAATCAGGGCTGCAATGGT 

TGACAACGGCTTTCCAGTACATCATTGATAACAAGGGCATCGACTCAGACGCTTCCTATCCCTACAAAGC 
9IS§.:1     76 CATGGA 

• • 	• i  • • GAGGCobTfACTGTGGdAtodAtATGCOCCATCOTATCACATOCTTCAGOAGOGCCCT-diabTGAG-Af 
ICUBN.1 71 TC 

ATGCCCTGGTAATGTCTGCATTCAACAATGACGCTGGCTTTGTGGCTGCTCTTGATAAGGCTIGTddICC 
CUL1.1  r 	71  C 

AAGCATCTTCCTGTTCTTGGACCGCACCTATGTGCTGCAGAACTCCACGCTGCCCTCCATCTGGGATAT 
CUL4A.1  , 1 	75 GGGATT 
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Table B 
1 s  Target  

i i Sequence 
(Gene 	 zLength Amplicon Sequence  
CX3CL1.1 vi- GACCCTTGCCGTCTACCTGAGGGGCCittrATOGGCTGoeTCTACOCAGGTGCTAGGAACACTUO 	1 k,4 

ICX3CR1.1  k 68 TTCCCAGTIGTGACATGAGGAAGGATCTGAGGCTGGCCCTCAGTGTGACTGAGACGGITGCATTTAGC 1 , 
oc, th k•.1 

CXCL10.1  68 GGAGCAAAATCGATGCAGTGCTTCCAAGGATGGACCACACAGAGGCTGCCTCTCCCATCACTTCCCTA r."4 
ICXCL12.1 	 i 
1 -- „ 67 GAGCTACAGATGCCCATGCCGATTCTTCGAAAGCCATGTTGCCAGAGCCAACGTCAAGCATCTCAAA 

TGCGCCCITTCCItTGTACATATACCCTfAAGAACOCCCCCTCCACACACTGCCOCCCAGTATATGCCddi 
1CXCL14.1 74 ATTG 	 i 

- ACCAGACCAtitteTCAGAGCAGGTGCTbd-dTCYTTCCTGGCTACTCcAtaTfdGCTAGCCTCTGGTAA 
CXCL9.1  70 C 

TGACCGCTTCTACCCCAATGACTTGTGGGTGGTTGTGTTCCAGTTTCAGCACATCATGGTTGGCCTTATC1 
CXCR4.3  72  CT 
CXCR6.1  67 CAGAGCCTGACGGATGTGTTCCTGGTGAACCTACCCCTGGCTGACCTGGTGTTIGTCTGCACTCTGC 

CCGTGTTCAAGAGGAAGCTCACTGCCTTGTGGAGGAGTTGAGAAAAACCAAGGCTTCACCCTGTGATCC i 

i--,  

Lo 

CYP2C8.2 	 

CYP2C8v2.1  

73 

70  

CACT  

GCTGTAGTGCACGAGATCCAGAGATACAGTGACCTTGTCCCCACCGGTGTGCCCCATGCAGTGACCACTI 
G  
AGAACAAGGACAACATAGATCCTTACATATACACACCCTTTGGAAGTGGACCCAGAAACTGCATTGGCAT ; 

CYP3A4.2  79  GAGGTTTGC 
TGCTCATTCTTGAGGAGCATTAAGGTATTTCGAAACTGCCAAGGGTGCTGGTGCGGATGGACACTAATG 

1CYR61.1 	 76 CAGCCAC 

DAG1.1 67 GTGACTGG GCTCATGCCTCCAAG TCAG AGTTTOCCTGGIGCCCCAG AG ACAGG AG CACAAGTGGGig 
CGCTGACATCATGAATGTTCCTCGACCGdcfoGAGGCGAGTTTGGATATGACAAAGACACATCGTTGCT 

1DAPK1.3  77 GAAAGAGA 

DCBLD2.1  69 TCACCAGGGCAGGAAGTTTATCATGCCTATGCTGAACCACTCCCAATTACGGGGCCTGAGTATGCAACC n 
od 

AAATGTCCTCCTCGACTGCTCCOCGGAGTCCGACCGAGGAGTTCCAGTGATCAAGTGGAAGAAAGATGG 1-i 

DCC.3 „...._  75 CATTCA    ..,_ r) 
DCN.1 

ibCXR:1 -- 	—- 1 
 67 
— 66 

GAAGGCCATCATCCTCCTTCTGCTTGCACAAGTTTCCTGGGCTGGACCGTT-T-OAACAGAGAGGd_ M 
CCATAGCGTCTACTGCTCCACCAAGGGTGCCCTGGACATGCTGACCAAGGTGATGGCCCTAGAGCf .... 

c:,  ,-- . -, ,,, 

DDC.1  67 CAGAGCCCAGACACCATGAACGCAAGTGAATTCCGAAGGAGAGGGAAGGAGATGGTGGATTACGTGO 
= ti, \.D. 

DEFB1.1  , 	68 GATGGCCTCAGGTGGTAACTTTCTCACAGGCCTTGGCCACAGATCTGATCATTACAATTGCGTCAGCA 



Table B 
!Target 1 

i Sequence 

. 
Gene 	,, ,,, ,, ..,.„. 	,,, 

1:)ET1.1 

...,- Length 

1 	70 

Amplicon Sequence 	 i 
CTTGTGGAGATCACCCAATC-A 
G 	 I 

	

0
GGTTCTATGCCOGGGACTCGGGCCTGCTCAAGTTTGAGKTUdAdaddal 	,,, •.> 1-., ,- 

1DHPS' 3  i 	78  
GGGAGAACGGGATCAATAGGATCGGAAACCTGCTGGTGCCCAATGAGAATTACTGCAAGTftGAGGACT ! 
GGCTGATGC 	 ,,,, 

i 
CACAATGGCGGCTCTGAAGAGTIGGCTGTCGCGCAGCGTAACTTCATTCTTCAGGTACAGACAGTGTTT 

7?-0 ui is.) c:\  (.4 
tE,)1ABLQ,1__ .... 	,...... 	73 GTGT 
1:61A0iTi.:-1   
r)IcErlir.----  - - •  

—6  1 - 1.--------68 ,4 

cAAOaAaidAA66AdAA66AdAliTabdOGbdA6A0AGAAOAAAAGATOAGGdOAGcAAAAdt 
TOCAATTCCAGCATOACTGTGGAGAAAAGCTaTTfdfCTCOCCAGOATAdt-n-AtcdOCT-roAcfedd 	i 

DKFZP56400823.1 I 	66 CAGCTACACTGTCGCAGTCCGCTGCTGAGCCTCCCACACTCATCTCCCCTCAAGCTCCAGCCTCAT . 	... 
1 i i 
iDLC1.1  : 	68  GATTCAGACGAGGATGAGCCTMTGCCATCAGTGGCAAATGGACTTTCCAAAGGGACAGCAAGAGGTG 
DLL4.1  i 	67  CACGGAG GTATAAGG CAGGAGCCTACCTG GACATCCCTGCTCAGCCCCGCGGCTGGACCTTCCTTCT 

GGACTCCAGATGCCAGGAGCCOTGCTOCCCACATGCAAGGACCAGCATCTCCTGAGAGGACGCCTOGG ! 
DPEP1.1 72 CTTA 
I i AAAGAATGGCACCATGCAGCCCACCATOTCATGGGTCCACCTTTGCGAOCAGACCCCTCAACACCCGAC I 

I- uo ss 
:x. 

1DPYS.1 I 	70 
1 
1 

T 	 i 
TOCACAGAGGGTGTGGGTTACACCAATGCTTCCAACAATTTGTTTGCTTGCCTCCCATGTACAGCTTGTA i 

DR4.2  83 AATCAGATGAAGA 

i DR5.2  
1 
z 

84 
CTCTGAGACAGTGCTTCGATGACTTFGCAGACTTGGTGCCCTTTGACTCCTGGGAGCCGCTCATGAGGA i 
AGTTGGGCCTCATGG i 

Y  1 AGACATCAGCTCCTGGTTCAACGAGGCCATTGACTTCATAGACTCCATCAAGAATGCTGGAGGAAGGGT  
DUSP1.1 .„_.,.,.,.,  

1 
DUS13  .0.1 

76   ...„,..... 

, 
_ 	77 

GTTTGTC 
CGTCOTAATCAACGTGCCTATOddOGGACCACGCTCGGAGCCTGCCTOTTCTGCGACTGT.TACTTTTTC 
TTTGCGGG 	 s ,,..i 

1 ACTCCCTCTACCCTTGAGcadoaCAGGGGTCCCTGAGCTGTTCTTCTGCCCCATACTGAGGAACTLiA, 
'E2F1.3  75  GGCCTG 
EBAG9.1  -66 CGCTCCTGTTTTTCTCATCTGTGCAGTGGGTTTTGATTCCCACCATGGCCATCACCCAGTTTCGGT 	1 n 

0%1 

Ifc11.91•1 	»  66 GCTCCTGCTCCTGTGCTGGGGCCCAGGTGGCATAAGTGGAAATAAACTCAAGCTGATGCTTCAAAA 0-3 

ct 
1 

ACGAGTOCATTGCCT-foTTTfATAAccbAAG-rd6AAAbCATOTTdCCACAGAATGGAACACAGTOAG6AA1 
t.) 

1EDG2.1 , , 	72 GC 
TGCCACCTGGACATCATTTGGGTCAACACTCCCGAGCACGTTGTTCCGTATGGACTTGGAAGCCCTAGG 

o.......,, 	,-- ,-- 
C"-D 

1EDN1 endothelin.1  
i 

, 1 	73 TCCA 
CGACAAGGAGTGCGTCTACTTCTGCCACTTGGACATCATCTGGGTGAACACTCCTGAACAGACAGCTCC 

t.) = 

1EDN2.1  79 TTACGGCCTG 



Table B 
Target i 
iSequence 1 

pi)m!  =Length Amplicon Sequence 	 : 
0 

' 	1 1 TTTCCTOAAATTTOCCTCAAGAtoGAAAdacT11660-cAbGGCATCCTTTTGGCTGGCAdfd&TGGAT 
o 

EDNRA.2 76 GTGTAA 	 i 
ACTGTGAACTGCCTGGIGCAGTUCCACATGACAAAGGGGCAGGTAGCACCCTCTCTCACCCATGCTGT i 

)--, 
C-5 

EDNRB.1  
EEF1A1.1  

1 72 
67 

GGT 	 , 

CGAGTGGAGACTGGTGTTCTCAAACCCGGTATGGTGGTCACCTTTGCTCCAGTCAACGTTACAACGG 	i 

Ii c4 c, c..4 
EFNB1.2 66 GGAGCCCGTATCCTGGAGCTCCCTCAACCCCAAGTTCCTGAGTGGGAAGGGCTTGGTGATCTATCC 	1 

1 EFNB2.1 x 
-t-- 

— 
73 

TGACATTATCATOCCGO-tAAdOA6tOc66AcAdodtcttctdcccf6ActAdGAdAAddt6A6666d6A1 
CTAC 	 i 

i C II I GCCTTGCTCTGTCACAGTGAAGTCAGCCAGAGCAGGGCTGTTAAACTCTGTGAAATTTGICATAAG1 
EGF.3  

1EGFR.2  
I 	 
z 

84 
62 

i 

GGTGTCAGGTATTT 
 

TGTCGATGGACTTCCAGAACCACCTGGGCAGCTGCCAAAAGTGTGATCCAAGCTGTCCCAAT 

1EGLN3.1  68 GCTGGTCCTCTACTGCGGGAGCCGGCTGGGCAAATACTACGTCAAGGAGAGGTCTAAGGCAATGGTGG 

EGR1.1 76 
GTCCCCGCTGCAGATCTCTGACCCGTTCGGATCCTTTCCTCACTCGCCCACCATGGACAACTACCCTAA 
GCTGGAG 	 ...   

1E1F2C1.1  1 67 CCCTCACGGACTCTCAGCGCGTTCGCTTCACCAAGGAGATCAAGGGCCTGAAGGTGGAAGTCACCCA 
ElF4EBP1.1  66  GGCGGTGAAGAGTCACAGTTTGAGATGGACATTTAAAGCACCAGCCATCGTGTGGAGCACTACCAA 	I 
ELTD1.1  a 

i 

66 AGGTCTTGTGCAAGAGGAGCCCTCGCTCTTCTGTTCCTTCTCGGCACCACCTGGATCTTTGGGGTT 
AGGCACTGAGGGTGGAAAAAATGCAAGCACTTCAGCAACCAGCCGGTCTTATTCCAGTATTAT i I I GCCG i 

1QVICN.1  ....  73 GTG  

1 1 GCTAGTACTTTGATGCTCCCTTGATGGGGTCCAGAGAGCCTCCCTGCAGCCACCAGACTTGGCCTCCAG 
1EMP1.1 
IEN02.1 

--r- 
75 
67 

CTGTTC 
TCCTTGGCTTACCTGACCTurrpciGT9TggpicGcqciccmpiGmccc 	 rpATTpq907

_,  
. 

I 
ENPEP.1   	67 CACCTACACGGAGAACGGACAAGTCAAGAGCATAGTGGCCACCGATCATGAACCAACAGATGCCAGG 

iENPP2.1  67 CTCCTGCGCACTAATACCTTCAGGCCAACCATGCCAGAGGAAGTTACCAGACCCAATTATCCAGGGA io 

AAGCCTTGGAGGGTTTCATTGCCGTGGTGACCCAAGATGGCGACATGATCTTTCTGTCAGAAAACATCA 0-i 

EPAS1.1 72 GCA (7) 
EPB41 al--  66 TCAGTGCCATACGCTOYff&CTCTCCTTeCCTCTGGCTCTGTGCotOtadtACCitGAGCCCAAG 

 
.-- 

1 CGCCTGTTCACCAAGATTGACACCATTGCGCCCGATGAGATCACCGTCAGCAGCGACTTCGAGGCAddq CB
,--. 

IEPHA2.1  
" 

r 72 CAC 	 . 	 ..., ...... 	...,.. ........ i 

1 

w o 
CA 

* 
1EPHB1.3  67 CCTTGGGAGGGAAGATCCCTGTGAGATGGACAGCTCCAGAGGCCATCGCCTACCGCAAGTTCACTTC 



Table B 
Target 

I 	 Sequence 
iGene 	 ,Length 

iffeiP?:1......................,.... 	1,--- 	,,, . 	. 

LEPHB4.1 
1 

84  

AmpHain Sequence 
CAACCAGGCAGCTCCAtobbtAGTOTCCATCATGCATCAGGT6AGCCGCACC6TGdKOAdtAfTAd 
TGAACGGGGTATCCTCCTTAGCCACGGdGCCCGTCCCATTTGAGCCTGTCAATGTCACCACTGACCdAel 
AGGTACCT 
CAGTGCCAGCAATGACATCTCAGGGGCCAGAGGAACTGTCCAGAGAGCAACTCTGAGATCTAAGGATGT/ 
CACAGGGCCAACTTG 

77 
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CGGTTATGTCATGCCAGATACACACCTCAAAGGTACTCCCTCCTCCCGGGAAGGCACCCTTTCTTCAGT 
GGGTCTCAGTTC 
TGGCTCTTAATCAGTTTC6frkettdt CTOtGGAGAATtTACGCATTATTOdTGddAcAAAAdfffkrbkol 

81 

1ERBB4.3 

i 

z 	86 GATCGATATGCCTTG 

'ERCC1.2  67 GTCCAGGTGGATGTGAAAGATCCCCAGCAGGCCCTCAAGGAGCTGGCTAAGATGTGTATOCTGGCCG 

, 
IERCC4.1  67  CTGCTGGAGTACGAGCGACAGCTGGTGCTGGAACTGCTCGACACTGACGGGCTAGTAGTGTGCGCCC 

ATAACAAAGTGTAGCTCTGACATGAATGGCTATTGTTTGCATGGACAGTGCATCTATCTGGTGGACATGA 
iEREG.1 91 GTCAAAACTACTGCAGGTGTG 

1--,  
(.,-) 
ND 

/ 
1ERG.1  70  

CCAACACTAGGCTCCCCACCAGCCATATGCCTTCTCATCTGGGCACTTACTACTAAAGACCT6doGGAd 
G 

/ IERK1.3  67  ACGGATCACAGTGGAGGAAGCGCTGGCTCACCCCTACCTGGAGCAGTACTATGACCCGACGGATGAG 
ERK2.3  68  AGTTCTTGACCCCTGGTCCTGTCTCCAGCCCGTCTTGGCTTATCCACTTTGACTCCTTTGAGCCGTTT 

ACCCCCAGACCGGATCAGGCAAGCTGGCCCTCATGTCCCCTTCACGGTGTTTGAGGAAGTCTGCCCTA( 
LESPL.1.3 _ 	70 A 

- '''''''''''''' IESR14.47 ----::_---767 oCAGCACCATIOTTdAdATOTOCKeACCAAdTGT6AATACATGoTCAACTCGAfG6OCAMAGer 
r.  — ''' 	---- ' GCTGCATGTCTGGAAGGTAACTatGCTGAGGGTCTGGGTACGAACTACCGAGGGCATGTGAACATCK6 
/F2.1  , 	77 CGGTCAGG 
1 

, GTGAAGGATGTGAAGCAGACGTACTTGGCACGGGTCTTCTCCTACCCGGCAGGGAATGTGGAGAGCAC 
F3.1  73 CGGTT 
i ! 
1FABP1.1 I 	66 .. 	„ GGGTCCAAAGTGATCCAAAACGAATTCACGGTGGGGGAGGAATGTGAGCTGGAGACAATGACAGGG ... 

/ GGAGACAAAGTGGTCATCAGGACTCTCAGCACATTCAAGAACACGGAGATTAGTTTCCAGCTGGGAGAA 
FABR7A i 	72 GAG 
WAO. 	-.-1 	''''. '.. - ..,- - 	66 , CTGACCAGAACCACGdOTTATOCd6CoTGTCCACGAACCACTTATACACCCACATGACCZACTICe."--  

/ GGATTGCTCAACAACCATGCTGGGCATCTGGACCCTCCTACCTCTGGTTCTTACGTCTGTTGCTAGATT) 
Ifas.1  / 	91 TCGTCCMAAGTGTTAATGCC 
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Table B 
!Target 
Sequence 

Gene ,...  Length Amplicon Sequence 
1 GCACTTTGGGATTCTTTOCATTATGATTCTTT&TACAGGOACCGAGAATettaTATTCAGTGAGGGTCIT 

fas1.2 / 80 CTTACATGC 
CCCCAGTTTCAACGAGACTTCATTICATTGCTCCCTAAAGAGTTGGCACTCTATGTGCTTTCATTCCTGGA 

FBXW7.1 i 73 AC 	 ' 
TGCCATCCTGTITCTGTATGGAATTGTCCTCACCCTCCTCTACTGTCGACTGAAGATCCAAGTGCGAAAG 

FCER1G.2 / 

i : 
73 GCA 

Ecgfp,L 1_ 67 GTCTCCAGIGGAAGGGAAAAGCCCATGATCTTCAAGCAGGGAAGCCCCAGTGAGTAGCTGCATTCCT 
GGATGATTACCTTGACCTCTTTGGGGACCCCAGTGTGACCGGCAAAATTGGCACTGACATCCAGGACAA 

FDPS.1  / 	 77 CAAATGCA 
FEN1.1  i 	 66 GTGGAGAAGGGTACGCCAGGG TCGCTGAGAG ACTCTGTTCTCCCTGGAGGG ACTGGTTGCCATGAG 
FGF1.1 1 66 GACACCGACGGGCTTTTATACGGCTCACAGACACCAAATGAGGAATGTTTGTTCCTGGAAAGGCTG 

/ AGATGCAGGAGAGAGGAAGCCTTGCAAACCTGCAGACTGCTTTTTGCCCAATATAGATTGGGTAAGGCT 
FGF2.2 i  	76 GCAAAAC 
FGF9.1 

»wµ 
 

vA» 
 67 CACAGCTGCCATACTTCG AO f TATCAGGATTCTGGC i-  6 GTGGcbTOOGCGAGGGTGCAGTCTTACTT 

CACGGGACATTCACCACATCGACTACTATAAAAAGACAACCAACGGCCGACTGCCTGTGAAGTGGATGG 
FGFR1.3  i 	 74 CACCC 

/ GAGGGACTGTTGGCATGCAGTGCCCTCCCAGAGACCAACGTTCAAGCAGTTGGTAGAAGACTTGGATCC 
FGFR2 isoform 1.1  80 AATTCTCACTC 
FH.1 

i 	 
67 ATGGTTGCAGCCCAAGTCATGGGGAACCATGTTGCTGTCACTGTCGGAGGCAGCAATGGACATTTTG 

FHIT.1 , 
/ 67 CCAGTGGAGCGCTTCCATGACCTGCGTCCTGATGAAGTGGCCGATTTGTTTCAGACGACCCAGAGAG ,,,,,, FHI3.1 ._,  / 
/ 

66 ATCCAGCC I I TGOCGAATACATCCTATCTGCCACACATCCAGCGTGAGGTCCCTCCAGCTACAAGG 
GGTTCCAGCTITCTGTAGCTGTAAGCATTGGTGGCCACACCACCTCCTTACAAAGCAACTAGAACCTGd 

FIGF.1 72 GC 
FILIP1.1  i 	 66 ACACCGGTUOAACGTCATCTGCTCGAGGAA6CCAGTCAGTGTCAGGACAKdACGGGTCATCCCAG - 

/ CTGCCCTGACTGAATGTGTTCTGTCACTCAGCTTTGCTTCCGACACCTCTGTITCCTCTTCCCCTTTCTC  
FKBP1A.1 / t 76 CTCGTA 

/ CTCCTTCACACAGAACCTTTCATTTATTGTACAACATCACACTCACCCTAACCTACTGGCGGACAGCGATC 
IFLJ22655.1._ 
'' 

/ 
t 
/ 

82 CCAGTTTGCCT 
GGCTCCTGAATCTATCTTTGACAAAATCTACAGCACCAAGAGCGACGTGTGGfoTTACGGAGTATTGdfd 

FLT1.1 / 
J 75 TGGGA 

/ TGGGICCAAGATGCAAGGCTTGCTGGAGCGCGTGAACACGGAGATACACTTTGTCACCAAATGTGCCTT 
1FLT3LG.1  / 	 , 71 TC 
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Table B 
'Target 
Sequence 

Gene Length 	, Amp!icon Sequence ....    

,F i.J4.1  69 ACCAAGAAGCTGAGGACCIGTGGCTGAGCCCGCTGACCATGGAAGATCTTGTCTGCTACAGCTICCAGG 
GGAAGTGACAGACGTGAAGGTCACCATCATGTGGACACCGCCTGAGAGTGCAGTGACCGGCTACCGTG' 

iFN1.1  69 T 

1 
1FOLR1.1 
rf0.:$ -f  	::::: '." 71....___ 

67i  GAACGCCAAGCACCACAAGGAAAAGCCAGGCCCCGAGGACAAGTTGCATGAGCAGTGTCGACCCTGG, ,,, 
c6AGcco-T-toATGAcTrootmuc6AGoAtcAtcoAGGbccAdTGoarctdAGACAGCCCGOTC6.,_ 

[FAAP1.1 66 AGCGCTAGAGACTGTOGA6CGCOTGACGGAGTCoOTGoATTTCACTGACTATGcdtcd6GGATCAt 
1 , ss TTGGTACCTGTGGGTTAGCATCAAGTTCTCCCCAGGGTAGAATTCAATCAGAGCTCCAGTTTGCATTite 
FRP1.3  	 75 ATGTG 

GTAAGTCGGATGAGCCTGTCTGTGCCAGTGACAATGCCACTTATGCCAGCGAGTGTGCCATGAAGGAAG 
FST.1  t 	 

72 CTG 
TGGATCCTCACCTGGTCGGTGCTGTGCTGCGCTTCCACCTTCTTCACTGTCACCACGTACTTGGTAGAC 

FZD2.2 
1.-- 

78 ATGCAGCGC 

1--,. 	/G-Catenin.1 i 
k 

, 

68 TCAGCAGCAAGGGCATCATGGAGGAGGATGAGGCCTGCGGGCGCCAGTACACGCTCAAGAAAACCACC 
ACCCTCGACAAGACCACACTTTGGGACTTGGGAGCTGGGGCTGAAGTTGCTCTGTACCCATGAACTCdC 

IGADD45B.1  
1 s 

70 A 

GAS2.1  

i 

, 
1 

68 AACATGTCATGGTCCGTGTGGGAGGAGGCTGGGAAACTTTTGCAGGGTATTTGTTGAAACACGACCCC 
CAAAGGAGCTCACTGTGGTGTCTGTGTTCCAACCACTGAATCTGGACCCCATCTGTGAATAAGCCATTCT 

GATA3.3 .,• ,  75 GACTC 

GATM.1 
16BL.1  

1 --t- 	— 
' 

67 
66 

GATCTCGGCTTGGACGAACCTIGACAGGATGGGTGCAGCGAACTTTCCAGAGCACCCAGGCAGCTAC 
GCTGTCAATAGCACCGGAAACTGCTATOTCTGGAATCTGACGGGGGGCATTGGTGACGAGGTGACC 
GCATGGGAACCATCAACCAGCAGGCCATGGACCAACTTCACTATGTGACAGAGCTGACAGATCGAATCA 

1GBP2.2  

z 

	 83 AGGCAAACTCCTCA 
CTGTTGCAGGAAGGCATTGATCATCTCCTGGCCCAGCATGTTGCTCATCTCTTTATTAGAGACCCACTGA 

19P...W•3   1 
— - 

71 C 
I TGTAGAAfCAAACTCT-fdAfoATdAAcfA.GAAdTGCAGTTdACATdGCCtGTTOAGto-".C't'fOdAa'ftG'o;A- 

iGCLM.2 
1 

85 CAGCTGGATTCTGTG 

IGFRA1.1  1 	 69 TCCGGGTTAAGAACAAGGCCCTGOGGCCAGCAGGGTCTGAGAATGAAATTCCCACTCATGTTTTGCCAC 

E9
Z

38
0/

11
0Z

 O
M

 
96

SOZ
O

/T
IOZ

SI
V

ID
d
 



Table B 
!Target  
Sequence 

Gene [Length Amp!icon Sequence  

t,-) 
IGJA1,1 L68 

1 
GLYAT.1  

1 

/ 68 

GTTCACTGGGGGIGTATGGGGTAGATGGGTGGAGAGGGAGGGGATAAGAGAGGTGCATGTTGGTATTT i 

TACCATTGCAAGGTGCCCAGATGCTGCAGATGCTGGAGAAATCCTTGAGGAAGAGCCICCCAGCATCC 1  

i 

•c•- • 00 CA ts.) a \ ,..., 
igiyiNN,i _______ 	% • 67 GTTCGCTACGAGGATTGAGCGTCTCCACCCAGTAAGIGGGCAAGAGGCGGCAGGAAGTGGGTACGCA . 	. 	. 	. 	.. 	 . 	. 	. 	. 	. 	_ 	. 	.,, 
1 i GAACGTG CdtGACti-TOACTTCGCTCCCGAATTCTATGAGCATGCCAAGGCTCTGTGGGAGGATGMGG 1 
GNAS.1 72 AGT  

IG PC3.1  I 
	 68 TGATGCGCCTGGAAACAGTCAGCAGGCAACTCCGAAGGACAACGAGATAAGCACCTTICACAACCTCG i 

GPX1.2  67 GCTTATGACCGACCCCAAGCTCATCACCTGGTCTCCGGTGTGTCGCAACGATGTTGCCTGGAACTTT 
r 

1 CACACAGATCTCCTACTCCATCCAGTCCTGAGGAGCCTTAGGATGCAGCATGCCTTCAGGAGACACTGC 1 
GPX2.2  	 75 TGGACC  
GPX3.1 , 69 GCTCTAGGTCCAATTGTTCTGCTCTAACTGATACCTCAACCTTGGGGCCAGCATCTCCCACTGCCTCCA 

TdddAdfdAA6 oddTtrdAd ft 6 6GGTTGAAGAAOGACTCGCTTGGAGGAAAAAAGGATdTTTAd d c ctl  
1 

IG RB14.1 76 GGGCACT 
1GRB7.2  1 	 67  CCATCTGCATCCATCTTGTTTGGGCTCCCCACCCTTGAGAAGTGCCTCAGMVTACCCTGGTGGCC 
1 1 CGAAAAGATGCTGAACAGTGACAAATCCAACTGACCAGAAGGGAGGAGGAAGCTCACTGGTGGCTGTTC 
1 zsGR01.2  / ..: 	 73 CTGA 	• 

/ AAGCTATGAGGAAAAGAAGTACACGATGGGGGACGCTCCTGATTATGACAGAAGCCAGTGGCTGAATGA i 
pSTM1.1 86 AAAATTCAAGCTGGGCC  

1  . 	--------r—  CAATGCCATOTTGOGCTACATCGCTCGCAAGCACAACATGTGTGGTGAGACTGAAGAAGAAAAGATTCG 
1GSTM3.2 	 ; 76 AGTGGAC 	 i 

GAGACCCTGCTGTCCCAGAACCAGGGAGGCAAGACCTTCATTGTGGGAGACCAGATCTCCTTCGCTGACI 
1 GSTp.3  1 76 TACAACC 	

/ 

GSTT1.3  / 
} 	 

66 CACCATCCCCACCCTGTCTTCCACAGCCGCCTGAAAGCCACAATGAGAATGATGCACACTGAGGCC 
i GAAAGAGTTTCCCTATCCATGCTATGACCCAGCCACACGCGAAGGTGACCTTAAACTTTTACAGCTGACG io 

n 
GZMA.1 / 

., 79 GAAAAAGCA 	 1 0-i 

HADH.1 r„„ __ ,,,,____ ,_„__._ ,,,,,  ,, 

/ 
/HAVCR1.1 
-.- 

1 
,,,, 
, 

66 

 76 

CCACCAGACAAGACCGATTCGCTGGCCTCOAffiCTIFCAACCCAGTGCbTGTCATGAAACTTGIGG 	1 ._  
CCACCCAAGGTCACGACTACTCCMTTGTCACAACTGTTCCAACCGTCACGACTGTTCGAACGAGCACCA1 
CTGTTC 	 1 

cr 
© . ,-, —.  

CAAGTACCAdKdCdATGACTACATTAAAtTdffaGCTCCATCCGTCCAdATAACATGTCGGAGTACAdb " © 
1HDAC1.1  A 74 AAGC u, 

N.0 
a \ 



Table B 
€ Target 
1 Sequence 
GOrie 

. 	€ 
Length 

€ 
Amplicon Sequence 	 , 

_ 	__.,,,,„ 
AGGCTGCTGGAGGTCATCTCCGTGTGTGATrOCCCCAGAddCOGTTTOTTGOCCGCCATCTGCCAACIA 

iltep§0.1 	- 1 
... 	1. 	84 -. CTGTGGCCGCAGGAAG 

- --------- I" ---1 -  CGGTGTGAGAAGTGCAGCAAGCCCTGTGCCCGAGTGTGCTATGGTCTGGGCATGGAGCACTTGCGAd-A 
IHER2.3  70 GG 	 , 

€ € 
1 

CTCAGGTCTGCCCCTACAATCTCTATGCTGAGCAGCTCTCAGGATCGGCTTTCACTTGTCCACGGAGCA 
'11GD.1 L ! 	76 CCAATAA  
IHGF.4.  . 	,,,,,,,, .... - , ,,,, 	i 	65 CCGAAATOdAGATGATGATGCTCATGGACCCTGGTGCTACACGGGAAATCCACTCATTCCTTGGG 	. ] 

i - I CAGOACACAAGTOCCAGATTGC6dodf6GG6b6AOTTGGATGAGAACG-f6A6d666fAoTOcA6c-rcd i 
!Hp FAc.1... _  72 CTGC 

TGAACATAAAGTCTGCAACATGGAAGGTAWOCACTGCACAGGCCACATTCACGTATATGATACCAACAG 1 
€HIF1A.3  z 

1 	82 € TAACCAACCTCA 
H1F1AN.1  66  TGTTGGCCAGGTCTCACTGCAGCCTGCCCGAGGCTAACTGGCTAGAGCCTCCAGGCCCTATGATGC 

k t 
1 1 

1HIST1H1D.1  1 	67 AAAAAGGCGAAGAAGGCAGGCGCAACTGCTGGGAAACGCAAAGCATCCGGACCCCCAGTATCTGAGC _ 

}-. 
i 
L HLA-B.1 	

-- 

1 : € 	78 
oTTGTGAGGGACTGAOATGCAGGATTTCtfcAcadaccbc-r-ri-6TOACTTCAA6A6CCTdTGGCATof 
C 11 I CTGCA_ 	. 	____ 	.. 	. 	. 	_... 	. 	.._ 	.... 	.._. 	_ 

€  
1HLA-DPA1.1  

—7-----  € € 	78 
CGCCCTGAAGACAGAATaTTCCATATCAGAGCTGTGATCTTGAGAGCCdtiteftGGCTTTCCTGCTOA 
GTCTCCGA 
TCCATGATGGITCTGCAGGTTTCTGCGGCCCCCCGGACAGTGGCTCTGACGGCGTTACTGATGGTGCT 

IHLA-DPB1.1  € 	73  GCTCA 
1HLA-DQB1.1 	 € 	67 
- 	- • 	''''' ----' 

GGTCTGCTCGGTGACAGATTICTATCCAGGCCAGATCAAAGTCCGGTGGTTTCGGAATGATCAGGAG .. 
dATO i 1 I doTO61-61-66.-i-dAA6A-rOAcAt6661-6A6bAAT6666A6TCA61-6AdAGAA66it-ruci-dA 

IHLADQA1.2 1 	76 GACCAGC 	 ..... 	.„„ 
. 	. 	

„.. 
TGGCCTGTCCAtTGGTGATGITGCGAAGAAKerGGGAGAGATGTGGAATAACAdtdCTGCAGATGACAA 

€HIVIGB1.1  71 GC 
€' i AGCAGGAGCGACCAACTGATCGCACACATGCTTTGTTTGGATATGGAGTGAACACAATTATGTACCAAAT 
1HNRPAB.1  € 	84  TTAACTTGGCAAAC 

€ CAGGCAGATGGACACCAACAATGACGGCAAACTGTCCTTGGAAGAATTCATCAGAGGTGCCAAGAGCGA 
1-1PCAL1.1 .--.. 	' 70 C 	 , 	._,...... 	.... 	................ 	... 	......... 	,,,,, ..w. 

I AGCfGAAOAC6GcoAAGA1-CAAGG-tdAAGOAGAAcAt TGAt 6cCdTGGAGGAGCTGAAAATCCTGarG 
1HPD.1 1 	78 GACTACGACG  
r € 
HSD11B2.1  i 	69 CCAACCTGCCTCAAGAGCTGCTGCAGGCCTACGGCAAGGACTACATCGAGCACTTGCATGGGCAGTTCC 

iHSP90AB1.1  66 GCATTGTGACCAGCACCTACGGCTGGACAGCCAATATGGAGCGGATCATGAAAGCCCAGGCACTTC 

£9
Z 3

80
/ I

T OZ
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SO

ZW
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Target 
. 	Table B 

i 
i Sequence 

gene  Length Amplicon Sequence 	 i 

,e CTGCTGCGACAGtbdacTAd6TITrobikdAditAbfb6odffdfOOdAAddoffooadAGcbAA6cT i 
HSPA1 A.1 ..„ 	... 	,,, 	... 

HSPA8.1  

1 _... 
i 

70 

73 

G 	 . 
CCTCCCTCTGGTGGTGCTTCCTCAGGGCCCACCATTGAAGAGGTTGATTAAGCCAACCAAGTGTAGATG 1 
TAGC 	 ' 	 i 

o ,- •-, --. o oc ti, c) 
CCGACTGGAGGAGCATAAAAGCGCAGCCGAGCCCAGCGCCCCGCACTTTTCTGAGCAGACGTCCAGAG 1 (...) 0. 

1-1SPB1.1 84 CAGAGTCAGCCAGCAT 
HSPG2.1 66 GAGTACGTGTGCCGAGTGITGGGCAGCTCCGTOCC-r01-AGA66ccitittocitbffACOAffdAd  

i-ITAI!':j , 
66 TCGAATTGTTTGGGCACTGATGAGGACTCCCAGGACAGCTCTGATGGAATACCGTCAGCACCACGC 	I sl 

TGGCTGTGGAGTTCAAATGTCGATGCTACCCTGGCTGGCAGGCACCGTGGTGTGAGCGGAAGAGCATG 
HYAL1.1  
HYAL2.1  

I 
	 . 	78 

67 
TGGTGATTGG 	 : 
CAACCATGCACTCCCAGTCTACGICTTCACACGACCCACCTACAGCCGCAGGCTCACGGGGCTTAGT 

HYAL3.1  1 	 67 TATGTCCGCCTCACACACCGGAGATCTGGGAGGTTCCTGTCCCAGGATGACCTTGTGCAGTCCATTG 

ICAM1.1  i 68 GCAGACAGTGACCATCTACAGCTTTCCGGCGCCCAACGTGATTCTGACGAAGCCAGAGGTCTQAGAAG 1 
ICAM2.1   

lcNYI?.1 
---- 
» 

1- 1 	
--- 

62 
67 

dditAfcdi-GAcAOTGcAAdo6AOT-t-t66-t6GCTGTGGGCAAGTCCTfdAboAt t dAGTGcA  
GCCTTCAATCTCAGCAACGTGACTGGCAACAGTCGGATCCTCTGCTCAGTGTACTGCAATGGCt b-rp 

- T - AGAACCGCAAGGTGAGCAAGGfGGAGATTCTCCAGCACGTCATCGACTACATCAGGGACCTTCAGifddi 
ID1.1  I 70A 1 , 

AACGACTGCTACTCCAAGCTCAAGGAGCTGGTGCCCAGCATCCCCCAGAACAAGAAGGTGAGCAAGATG1 
ID2.4  76 GAAATCC 

CTTCACCAAATCCCTTCCTGGAGACTAAACCTGGTGCTCAGGAGCGAAGGACTGTGAACTTGTGGCCTG 
ID? .s1 i 	,. 80 , AAGAGCCAGAG 	 i 

I CTCTOC6dAti-dAccAKOMItAtc0f666aCCATTGdat CTGOCATTGCGGCTGTOAffdddAddfrol 
IF127.1 

IGF1.2  

L 
i 
, 
t- 	 

71 

76 

TA 
TCCGGAGCTGTGATCTAAGGAGG&G GAGATGTATTGCGCACCCCTCAAGCCTGCCAAGTCAGCTCGCT1 
CTGTCCG  

1 GCATGGTAGCCGAAGATTTCACAGTCAAAATCGGAGATTTTGGTATGACGCGAGATATCTATGAGACAGAI n 
11GF1 R.3 

: 

, 83 CTATTACCGGAAA  

CCGI-GCTTCCd•GAOAAcuccbcAdkrAc OCCGTGGGCAAGTTCTTCCAATATGACACCT-G-GAAGCAGT 1 C4 
t,4 

opF2:? 72 CCA  
GTGGACAGCACCATGAACATGTTGGGCGGGGGAGGCAGTGCTGGCCGGAAGCCCCTCAAi_t

„  
Git
,., 

 
--, 

IGFBP3.1  

1 
 

73 
66 

k

1
I 

 
 1GFBP2.1  

A1 
TGAAGG 
ACATCCCAACGCATGCTCCTGGAGCTCACAGCCTTCTGIGGTGTCATTTCTGAAACAAGGGCGTGG 

o 
o 
.0 
ON 



0 0 

Table B  
!Target 
Sequence 

Gene il7Length  Amplicon Sequence 
TGGACAAGTACGGGATGAAbCTGCCAGGaATGGAGTACGTTGACGGGGACTTTCAGTGOtACAdetTd 1,.) 

IGFBp5z1 

	

 J 	_ 	. 69 

	

I 	- 
G 	 4 
TGAACCGCAGAGACCAACAdKaGAATCCAGGCACCTCTACCACGCCCTCCCAGCCCAATTCTGCGGGT 

<=, ,-, *. 
oocz 

IGFBP6.1  77 GTCCAAGAC 	 , 	
1 

GCGGTGATTCGGAAATTCGCGAATTCCTCTGGTCCTCATCCAGGTGCGCGGGAAGCAGGTGCCCAGGA 1 

ut 
o\ t,4 

IL-7.1 i 	71 GAG  

IL-8.1 ..,... 	.., , 	70 
  : 	

»» 
AAGGAACCATCTCACTGTGTGTAAACATGACTTCCAAGCTGGCCGTGGCTCTCTTGGCAGCCTICCTGATI 
GGCGCTGTCATCGATTTCTTCCCTGTGAAAACAAGAGCAAGGCCGTGGAGCAGGTGAAGAATGCCTTTA 1 

IL10.3  :., 	79  ATAAGCTCCA  

IL11.2  i 	66  TGGAAGGTTCCACAAGTCACCGTGTGATCAACAGTACCCGTATGGGACAAAGCTGCAAGGTCAAGA 	i 
GGCTGGGTACCAATGCTGCAGGTCAACAGCTATGCTGGTAGGCTCCTGCCAGTGTGGAACCACTGACTA1 

IL15.1   79 CTGGCTCTCA  

IL1B,1        j: 	67 AGCTGAGGAAGATGCTGGTTCGCTGCCCACAGACCTTCCAGGAGAATGACCTGAGCAGGTTCTTTCC 	,..I  
1 CCTGAACCTTCCAAAGATGGoTGAAAAAGATGGATGCTTCCAATCTGGATTCAATGAGGAGACT-tGcdtG1 

illAP 	, 	..„. : 	72 GT 	 y.,' 
1 1------  GGCCTAATGTTCCAGATOCTTC-AAAGAGTCATATTGCCCAGTGGTCACCTCACACTCCfetAAMOAcAAI 
11L6ST.3  , 	74 TTTT  
SILT-2,2  , 	63  AGCCATCACTCTCAGTGCAGCCAGGTCCTATCGTGGCCCCTGAGGAGACCCTGACTCTGCAGT 	' 

GTGGACTCGTCCAAGATCAAGCGGCACGTGCTAGAGTACAATGAGGAGCGCGATGACTTCGATCTGGAAi 
IIMP3.1 	 72 

' 
GCC 	 k 

IIND0.1 1 	66 CGocTI-GcA66-rCTAGTTCTGG6AtOCATCACCATGGCATATGTGTGGGGCAAAGGICATGGAGAT 
r ,,,, . - — 'T 	- 	' GrbcccGAGCOM-AtAGOAGOOA061-c6dom-ccf6ACtGTCCTTCCACTCAACAGTCATCAACCAOTA 
itNNBA.1 i 	72 CCG  

1 
"t AGCCTCCAGGATACCAGGAAATGGATGCGGTGACAAATGGCAGCTTAGCTACAAATGCCTGTCAGTCod 1 

IINHBB.1  72  AGA 	 ; 
q NSR.1  67 CAGTCTCCGAGAGCGGATTGAGTTCCTCAATGAGGCCTCGOTCATGAAGGGCTTCACCTGCCATCAC 	1  

1 %IQGAP2.1  ' 	66 AGAGACACCAGCAACTGCGCAACAGGAGGTAGACCATGCCACGGACATGGTGAGCCGTGCAATGAT  cf) t,4 
' I GTGTCAGACtGAAGbccCATo0AGoccoTTCCGCAGGGACTAGAGGCTTTCGGCTTITTGGGACAGCAA1 = ,.... 
OSG20.1 	 , : 	70 C 	

i .., 

1 ,i  CCATGATCCTCACTCTGCTGGTGGACTATACACTCCAGACCTCGCTTAGCATGGTAAATCACCGGCTACA1 t,.) = 
is ITGA3.2  
IITGA4.2 	 

' 	77 
' 	66 
t 

AAGCTTC 	 ' 

CAACGCTTCAGTGATCAATCCCGGGGCGATTTACAGATGCAGGATCGGAAAGAATCCCGGCCAGAC 	I 
';'.. 



Table B 
!Target / 

1 :Sequence  
Gene 

1- 	- ,_,,innLength Amp!icon Sequence 	 - 	 n 	 n 	 n 	nn 	i 
AGGCCAGCCCTACATTATCAGAGCAAGAGCCGGATAGAGGACAAGGCTCAGAf&TGOTGGACT01-6a 

0 
,,, c, 

ITGA5.1 / 75 GAAGAC  

ITGA6.2  

1  

/ 
i 	69 

/ 
CAGTGACAAACAGCCCTTCCAACCCAAGGAATCCCACAAAAGATGGCGATGACGCCCATGAGGCTAAAC / 3' 

GATATGATTGGTCGCTGCTTTGTGCTCAGCCAGGACCTGGCCATCCGGGATGAGTTGGATGGTGGGGA 1  

© 
OD 
CA 
t,) 

t.4c:\  

ilTGA7.1 
r — 	— 

117.pAv.1 

I 

- 	-.1--- 	-- 	-- • 

79 

79 

 	ATGGAAGTTCT 
 

ACTCGGACTGCACAAGCTATTTT-r6At6AcA66tAT-11666f-rAff6f6tabdiat6GAdATTTCAAtbl / 
GTGATG66P._..................n......  

CT AGAATTGGATTTGGCTCATTTGTGGAAAAGA&GTGATGCCTTACATTAGdACAACACCAGCTAAGCT 
IITGB1.1  1. 	 74 CAGG  

ACCGGGGAGCCCTACATGACGAAAATACCTGCAACCGTTACTGCCGTGACGAGATTGAGTCAGTGAAAG1 
ITGB3.1  	 78 AGCTTAAGG  
ITG B4.2  t  

: 
66 

/ 

CAAGGTGCCCTCAGTGGAGCTCACCAACCTGTACCCGTATTGCGACTATGAGATGAAGGTGTGCGC 	:.• 
TCGTGAAAGATGACCAGGAGGCTGTGCTATGTTTCTACAAAACCGCCAAGGACTGCGTCATGATGITCA 

1 ITGB5.1 / 71 CC 	..._.......-........... 	 ....—........._..................... 	 z 
CO 
,C) . 

` 
iJAG1.1  1 	 69 TGGCTTACACTGGCAATGGTAGTTTCTGTGOTTGGCTGGGAAATCGAGTGCCGCATCTCACAGCTATGC 

/ / GTCAAAATGGGGAGGGACTAGGGCAGTTTGGATAGCTCAACAAGATACAATCTCACTCTGTGGTGGTCC / 
K-ras.10  / 	 71 TG 

 

1KCNJ15.1  / 67 GGACGTICTACCTGCCTTGAAGAAGACACCTGACCTGCGGAGTGAGTGACCAGTGTITCCAGAGCCT 
/ 

InKIDR.6 
1— 	--------------- 

/ 
---r----- 

68 GAGGACGAAGGCCTCTACACCTGCCAGGCATGCAGTGTTCTTGGCTGTGCAAAAGTGGAGGCATTTTT 
666A61-TtGGGT6CGACTT6ACGAO006f661-Tc6AcAA6TO6c6fi-6666GCCbGATOdfc66A61-61, 

Ki-67.2 --- 
IKIAM 303 raptor.1 is. 

80 
66  

GAAGAGTTGTAA 	 • 
ACTACAGCGGGAGCAGGAGCTGGAGGTAGOTOCATCACCCAATCAdooitT-TGCTCAGATGCC 	/ 

/i 
1t 	 

66 CTCCTACTGGTCGCACACCTCACCTGAGGACATCAACTACGCGTCGCAGAAGCAGGTGTACCGGGA  
GTCCCCGGGATGGATGTTTTGCCAAGTCATTGTTGGATAAGCGAGATGGTAGTACAATTGTCAGACAGC  

1 
hl

KIF1A.1  
n 

J<itIng.4 79 TTGACTGATC 	 .  

i GAGGTCOTGfoThAAAcOofdit 1-666T6AOGOAtC1-6-rc-rOA6f6GokfotTGTTGAdGdCoTTGCACA 1 c) 
1KL.1 i 72 TAG 	 i <= 
KLK3.1 

t 

t 
1 
1 

CCAAGCTTACCACCTGCACCCGGAGAGCTGTGTCACCATGTGGGTCCcG9II9191199I2CC9L_I ~'66 "a- L.4 

k KLRK1.2  / , 	 70 TGAGAGCCAGGCTTCTTGTATGTCTCAAAATGCCAGCCTTCTGAAAGTATACAGCAAAGAGGACCAGG AT  c, 



Table B 
!Target  
Sequence  

Gene 	,., 

KRT19.3 

KRT5.3  

ILength 

1 	77 - 	-t- 	- 	- 

t 	69 
1 

Amplicon Sequence ..z--I- 	i 
TGAGCGGCAGAATCAGGAGTACCAGCG661-cmG6ACATCAAGTCOCGdo-t-GGAGCAGGAGATTGCcA-1 
CCTACCGCA 

TCAGTGGAGAAGGAGTTGGACCAGTCAACATCTCTGTTGTCACAAGCAGTGTTTCCTCTGGATATGGCA ! 
TTCAGAGATGAACCGGGCCATCCAGAGGCTGCAGGCTGAGATCGACAACATCAAGAACCAGCGTGCCAN 

0 
b) = .., •-, 
cet 
c.0), ),. 
g,' 

KRT7.1 71 GT   
CTTOCTdOCdAATGCCTA CATC TACGT TGTC CAG_T G CC

. 
 AG C CA A GATCC

_ 	
TGACTG  C G

.  G A 
CA

.  A T 
CA  Li C AM

,,,  
.1 I  

-- 
66 

---- cAdmdAGGOAcATedAGAc6cAddcdAAadAcci-dAGGAATcAandc-toptAdtA6oar-rarobckfri 
LAMA3.1 1 

r 
73 TCAA 	 t• 

1 
LAMA4.1  67 GATGCACTGCGGTTAGCAGCGCTCTCCATCGAGGAAGGCAAATCCGGGGTGCTGAGCGTATCCTCTG 

i. 	 
LAMB1.1   	66 CAAGGAGACTGGGAGGTGTCTCAAGTGCCTGTACCACACGGAAGGGGAACACTGTCAGTTCTGCCG 

LAMB3.1 -- —  	1
— 

 67 
)  

ACTGACCAAGCCTGAGACCTACTGCACCCAGTATGGCGAGTGGCAGATGAAATGCTGCAAGTGTGAC 
ACTCAAGCGGAAATTGAAOCAdATAGGTC-rTATOAd0AcAdTc-rOcGdOTcOl-G6ATi-CAM-GTCTC6O: 

LAMC2.2 i 	80 CTTCAGGGAGT 
LAPTM5.1   	66 TGCTGGACTTCTGCCTGAGCATCCTGACCCTCTGCAGCTCCTACATGGAAGTGCCCACCTATCTCA 

1 

LDB1.2   	67 AACACCCAGTTTGACGCAGCCAACGGCATTGACGACGAGGACAGCTTTAACAACTCCCCTGCACTGG 
.LDB2.1  66 ATCACGGTGGACTGCGACCAGTGTACCATGGTCACCCAGCACGGGAAGCCCATGTTTACCAAGGTA 

1 1 AGGCTACACATCCTGGGCTATTGGACTCTCTGTAGCAGATTTGGCAGAGAGTATAATGAAGAATCTTAGG 
1LDHA.2 x 74 CGGG 

6GGTGGAOtettCTGACA6CTGGTGCGCOTGOCCGGGAACATCCTCCTGGACTCAATCATGGCTTGTG 
1LGALS1.1 
k, 

, 

z 

72 GTCT 

LGALS3.1  t 69 AGCGGAAAATGGCAGACAATTMCGCTCCATGATGCGTTATCTGGGTCTGGAAACCCAAACCCTCAAG 
LGALS9.1  67 AGTACTTCCACCGCGTGCCCTTCCACCGTGTGGACACCATCTCCGTCAATGGCTCTGTGCAGCTGTC n 

ot 

I_IMK1.1 67 GCTICAGGTGTTGTGACTGCAGTGCCTCCCTGTCGCACCAGTACTATGAGAAGGATGGGCAGCTCTT  

ILMNB1I I 66 TdCAAACOCTOGTOTCACA6CCAGOccOOcAAOTOACCTOATCTGGAAOAA6CAGAACTCdTGGGG 	1 
r 	— - 	----I ''''' ---- GGCTGcbAGdA6AACATOGGGGACCGCfActroc fOAAGGCCATCGACOAdtAdtGGCACGAGGAcit 1 . 
ILM02.1  74 CCTGAG 	 i •-, 

LOX.1  1 66 CCAATGGG-A-O-AACAACGGGCAGGTGTTCAd-ditaCTGAGCCTGGGCTCAfACCAGCCTCAGCG 	z t,.1 .c) 
[LRP2.1  66 

th o o GGCTGTAGACTGGGTTTCCAGAAAGCTCTACTGGTTGGATGCCCGCCTGGATGGCCTC I i i GTCTC 	i 



Table B 
1 !Target  
[ Sequence 1 
Gene 

. 1 	-------------- 
Length 

 I 	- 
Amplicon Sequence 	. 	 .... , 
CoAGTGTOCCAATOfdTGToOTGCGGATG-fd0AATtracAGI-GdttddAtAtabcAd6AATAAcc-rdA 1 t,.a 

tuiRc2,1_,.. 71 CC 	 i  
i 

,... 
o oo 

,.LTF.1  68 
i 

AACGGAAGCCTGTGACTGAGGCTAGAAGCTGCCATCTTGCCATGGCCCCGAATCATGCCGTGGTGTCT 1 
TTGCTGCAAGATAACATCGCTGATGCTGTAGCTTGTGCAAAGAGGGTTGTCCGTGATCCACAAGGCATTAI 

t.), 
..) 

c• c..4 

11.7..V....1 i 	80 GAGCATGGGT 	 ,I 
I  GCTGCCTTTG6TAAGAACATGTCGTCCATetrOCCATTCACGCCGCCAGTTGTGAAGAGACTGCTGGGA 

1MADH2.1 i 	70 , T 	 , 

r 	---------- 
MADH4.1  

'''`‘.--..----- 
1 

76  
GGACATTAditOCCTGTTCACAATGAGCTtGCATTCCAGCCTCCCATTTCCAATCATCCTGCTCCTGAGT 
ATTGGT 	 ' 

MAL.1  66 GTTGGGAGCTTGCTGTGTCTAACCTCCAACTGCTGTGCTGTCTGCTAGGGICACCTCCTGTTTGTG 
iMAL2.1  I 	67  CCTTCGTCTGCCTGGAGATTCTGTTCGGGGGTCTTGTCTGGATTTTGGTTGCCTCCTCCAATGTTCC 
k i GCCTTTCTTACCCAGAAGCAGAAGGTGGGAGAACTGAAGGATGACGACTTTGAGAAGATCAGTGAGCTG 1 
MAP2K1.1 

iMAP2K3:1 ---------- 
: 	76 

  i 	67 
GGGGCTG 	,.,_.............................._.................................___.................. 	... .. 	, 
666ctobAAt6TcutTATcmcmaGAGGGCCATGTGAAGATUFGTGACTTTGGCATCAGTGGCTAC 

.p- 
E-1  MAP4.1  

1 
1 	72  

GCCGGTCAGGCACACAAGGGGCCCTTGGAGCGTGGACTGGTTGGTTTTGCCATITTGTTGTGTGTATdol 
TGC  

MARCKS.1  t : 	67  CCCCTCTTGGATCTGTTGAGTTTCTTTGTTGAAGAAGCCAGCATGGGTGCCCAGTTCTCCAAGACCG 	.1 

1 I CAGATGGCCACTTTGAGAACATTTTAGCTGACAACAGTGTGAACGACCAGACCAAAATCCTTGTGGTTAA 1 
jMaspin.2  77  TGCTGCC 

iMCAM.1 1 	66 CGAGTTCCAGTGGCTGAGAGAAGAGACAGGCCAGGTGCTGGAAAGGGGGCCTGTGCTTCAGTTGCA 	j 
GAG II il-66066c-rAdurmATI-666606f6A0AAcAM-6AOCTGTTGCTCTTCATACfGAAGCAGTTA- 1 

1MCM2.2 

1 

	

- 	75 

	

-$. 	. GTGGC 	.,..„, 
GGAGAACAATCCdCTTGAGACAGAATATGGCCffiCTGTCTACAAGGATCACCAGACCATCACCATCCAG 

MCM3.3  1 	.75  GAGAT  
TGATGGTCCTATGTGTCACATTCATCACAGGTTTCATACCAACACAGGCTTCAGCACTTCCTTTGGTGTG i n 

ot 

MCM6.3 t TTTGCTGTCCCA ,.,.„i 0-i 

- '''''''''' ''''' --------- . 	
...,.. '''''' _82 

CGCTCAGCCAdAtOCAATCAATGccccAdicAbbf6OffrfATAACtTdikebAATAGGAAdAt CfCAGTG i c) 
? CJ 
MCP1 1 „.„...,..,.,..z„,...,......_ 
MDH2.1 ... „..,_.,,......,..,  

, 	71 . 	, 
..1,. 	63 

C 	
-I CCAACACCTTTGTTGCAGAGCTGAAGGGTTTGGATCCAGCTCGAGTCAACGTCCCTGTCATM 
—I , 

.. 
O 
N 

MDK.1  66 .t GGAGCCGACTGCAAGTACAAGTTTGAGAACTGGGGTGCGTGTGATGGGGGCACAGGCACCAAAGTC 'S 
.MDM2.1  68 CTACAGGGACGCCATCGAATCCGGATCTTGATGCTGGTGTAAGTGAACATTCAGGTGATTGGTTGGAT 	i 



Table B 
.Target 
:Sequence 

Gqe  /Length Amplicon Sequence 
OTGAAATGAAACGCAOCACACTGGACAGOc.offTG6GGAAOCTGGA6CT6f6TGOTTGTGAGCAGGGT ' 

VigM11„ ,,„.„..... ,...._ . 69 C  
ACGGATCTACCACACOATTGCATATTTGACACCCCTTCCCCAGCCAAATAGAGCTTTGAG i 1 i 1 I I i GTTG 

mGST1.2  / 	 79 GATATGGA  

MICA.1  I  	 68 ATGGTGAATGTCACCCGCAGCGAGGCCTCAGAGGGCAACATTACCGTGACATGCAGGGCTTCTGGCTI_ 
MIF.2   ..---  / .66 CCGGACAGGGTCTACATCAAOTAffACGACATGAACGCGGCCAATGTGGGCTGGAACAACTOCACC 	 

6GGAbATCAtCGGOACAACT6fdaitt6Af6GACoi-GGA6dAAAtCTTGoTcAl-GCtitTCAACCAGM 
MMP1.1 ;., 72 CCC 
MMP10.1  /  	66 TGGAGGTGACAGGGAAGCTAGACACTGACACTCTGGAGGTGATGCGCAAGCCCAGGTGTGGA7GTTC 
MMP14.1 i 	 66 GCTGTGGAGCTCTCAGGAAGGGCCCTGAGGAAGGCACACTTGCTCCTGTTGGTCCCTGTCCTTGCT 

/ CCATGATGGAGAGGCAGACATCATG ATCAACTTTGGCCGCTGGGAGCATGGCGATGGATACCCCTTTGA 
MMP2.2  / 

/ 
i 

86 CGGTAAGGACGGACTCC 
GGATGGTAGCAGTCTAGGGATTAAC1TCCTGTATGCTGCAACTCATGAACTTGGCCATTCTTTGGGTATG 

MMP7.1 z 79 GGACATTCC 

MMP9.1  , 	 
1 

67 GAGAACCAATCTCACCGACAGGCAGCTGGCAGAGGAATACCTGTACCGCTATGGTTACACTCGGGIG 
TCATGGTGCCCGTCAATGCTGTGATGGCGATGAAGACCAAGACGTATCAGGTGGCCCACATGAAGAGCA 

MRP1.1 i 79 AAGACAATCG 
MRP2.3 i 65 AGGGGATGACTTGGACACATCTGCCATTCGACATGACTGCAATTTTGACAAAGCCATGCAGTTTT 

I TCATCCTGGCGATCTACTTCCTCTGGCAGAACCTAGGTCCCTCTGTCCTGGCTGGAGTCGCTTTCATGG 
MRP3.1 	 / 91 TCTTGCTGATTCCACTCAACGG 	 

NIR?1::.2.. 66 & AGCGCCTGGAATCTACAACTCGGAGTCCAGTGTTTTCCCACTTGTCATCTTCTCTCCAGGGGCT 
GATGCAGAATTGAGGCAGAC±TTACAAGAAGATTTACTTCGTCGATTCCCAGATCTTAACCGACTWOK 

MSH2.3   	73 AGA 

1 TGATTACCATCATGGCTCAGATTGGCTCCTATGTTCCTGCAGAAGAAGCGACAATTGGGATTGTGGATGd 
IMSH3.2 / 82 CATTTTCACAAG 
1MSH6.3 
rMT161   
r 

. 
 I 

68 
'' 

TCTATTGGGGGATTGGTAGGAACCGTTACCAGCTGG AAATTCCTGAGAATTTCACCACTCGCAATTTG, 
GTGGGCTGi-OcCAAdTG-r6c66A6G6CTGTd1-cf6CAAAGGCTCATCAdAGAAdTGCCGCTGCTdt  ,_ 	„,..,„„ 
d-rdcAccoAcT6b6TottocarcTO6cTf6GGAAOTCTAGTC-rCGCCToGeGTTdoAATGGACCCCAA 

IMT1G.1 74 CTGCT 
CGTGTTCCACTGCCTCTTCTUTTCTCGCTTGGGAACTCCAGTCTCACCTCGGCTTGCAATGGACCCCAAst 

1MT1H.1  •L 	 74 TGCT 
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Table B 
'Target z 

1 Sequence 
IGene 

. 	, 
:Length Amplicon Sequence 	 : 

CTCCTGCAAATGCAAAGAGTOCAAAT6CACbt66TG6AAGAAGAGCTGUGOtOotdditobbiti-dab 1 
0 
14 

MT1?(.1 1 80 CTGTGCCAAGT 	 i 
GGCCAGGATCTGTGGTGGTACAATTGACTCTGGCCTTCCGAGAAGGTACCATCAATGTCCACGACGTGGI 

0 
1,, ,.. 
oar .  

IMUG1 .2  i 71 AG 	 ., 	 1 1.  
u, 

) 

ACGAGAACGAGGGCATCTATGTGCAGGATGTCAAGACCGGAAAGGTGCGCGCTGTGATTGGAAGCACC 1 C \ w 

I\ itYP.:,1 
' 	. 	''''' ----- 

z 
i\Ax1.1 

------ ''''''' 
78 

,..,4 
GAAGGAATdOdAATC-KolarGAddtAAT6A666-idGAGATCAG6t6666AOATGTCccGGATo"-roAcl-  - 
CTAATAGAC 
GCCGAGATCGCCAAGATGTTGCCAGGGAGGACAGACAATGCTGTGAAGAATCACTGGAACTCTACCATC1 

1MYBL2.1   	74 WAG 
CGGTACTTCTCAGGGCTAATATATACGTACTCTGGCCTCTTCTGCGTGGTGGTCAACCCCTATAAACACC1 

IMYH11.1  k 	  
z 

85 TGCCCATCTACTCGG 	 t 

MYRIP.2 ; 69 I CCTTCACCTTCCTCGTCAACACCAAGCGCCAGTGTGGAGATTGCAAATTCAATGTCTGCAAGAGCTGCT 

I--1  1NBN.1 
1 
1 76 

GCATCTACTTGCCAGAACCAAATTAACTTACTTCCAAGTTCTGGCTGCTTGCAGGTGGAACTCCAGCTGC i 
AAGGGA  

(,) , 'NCF1.1   	66 GACACCTTCATCCGTCACATCGCCCTGCTGGGCTTTGAGAAGCGCTTCGTACCCAGCCAGCACTAT 
1 1 CTGAACCCCTCTCCTGGTCACCGAGAATCAGTCCCCGTGGAGTTCCCCCTCCACCTCGCCATCGTTTCC 1 
1NFAT5.1  

1 

A 

i  

70 T 	
1 

CAGTCAAGGTCAGAGGCTGAGCCCGGGTTCCTACCCCACAGTCATTCAGCAGCAGAATGCCACGAGCC 
NFATC2.1 72 AAAG 

CAGACCAAGGAGATGGACCTCAGCGTGGTGCGGCTCATGTTTACAGCTTTTCTTCCGGATAGcAttnol 

LNFKBp50.3 73 AGCT 

NFKBp65.3  T.  68 CTGCCGGGATGGCTTCTATGAGGCTGAGCTCTGCCCGGACCGCTGCATCCACAGTTTCCAGAACCTGG 

1 CCCTGCCATACCAGCTCACCCTGCCCTGTGACTGCTTGTAAAGCTAAGGTAGAGCTACAGTGTGAATGT 
NFX1.1  

, 	 
74 GGACG 'A 

NME2 1 

NNMT.1 

1 

 1_ _ 
1  

_ 

66 

67 

ATGCTTGGGGAGACCAATCCAGCAGATTCAAAGCCAGGCACCATTCGTGGGGACTTCIGCATICAG  

CCTAGGGCAGGGATGGAGAGAGAGTCTGGGCATGAGGAGAGGGTCTCGGGATGTTTGGCTGGACTAG _ 
CAGCCTTGGGAAGTGAGACTAGAAGAGGGGAGCAGAAAGGGACCTTGAGTAGACAAAGGCCACACACA 

c.) b.) 
<= ... ,--, 
-O- 

1NOL3.1  1 72 TCAT t..) = 
(JI 

1NOS2A.3  1 67 GGGTCCATTATGACTCCCAAAAGTTTGACCAGAGGACCCAGGG ACAAGCCTACCCCTCCAGATG AG C 
o \ 



Table B 
!Target 

i 	 Sequence 
Gene 	 ?Length 

,.. 
Amplicon Sequence 	 ,, „ 

NOS3.1 	
i 1 68 ATCTCCGCCTCGCTCATGGGCACGGTGATGGCGAAGCGAGTGAAGGCGACAATCCTGTATGGCTCCGA,._. 

CGGGTCCACCAGTTTGAATGGTCAATGCGAGTGGCTGTCCCGGCTGCAGAGCGGCATGGTGCCGAACC 
1NOTCH1.1 	 .  

1 

76 AATACAAC 	 , 

CACTTCCCTGCTGGGATTATATCAACAACCAGTGTGATGAGCTGTGCAACACGGTCGAGTGCCTGTTTG 
NOTCH2.1 75 ACAACT ..... 	 .. 	, 	-„ 	_ 	..,..„,„„_,,....... 	,„_.............. 	„„„„„„___,„_,.„, ,,, „„„„.„, 

NOTCH3.) 	 , 67 
--- 

TGTGGACGAGTGTGCTGGCCCCGCACCCTGTGGCCCTCATGGTATCTGCACCAACCTGGCAGGGAGT 
- 	»' - . • 	 -1- 	- - r GGCTGTGGCTGAGGCTGTAGCATCTCTGCTGGAGGTGAGACACTCTGGGAACTGATTTGACCTCGAAfd 

INPD009 (ABAT official).3  1 	 73 CTCC 
AATGTTGTCCAGGTTCTATTGCCAAGAATGTGTTGTCCAAAATGCCTGTTTAGTTTTTAAAGATGGAACTC 

NPM1.2   	84 CACCCTTTGCTTG 
kNPPB.1  66 GACACCTGCTTCTGATTCCACAAGGGGCTTTTTCCTCAACCCTGTGGCCGCCTTTGAAGTGACTCA 
1NPR1.1 66 ACATCTGCAGCTCCCCTGATGCCTTCA,GAACCCTCATGCTCCTGGCCCTGGAAGCTGGCTTGTGa 

1-' 1NPY1R.1 70 GGATCTTCCCCACTCTGCTCCCITCCATTCCCACCCTTCCTTCTTTAATAAGCAGGAGCGAAAAAGACAA 
1 CGAGACTCTCCTCATAGTGAAAGGTATGTGTCAGCCATGACCACCCCGGCTCGTATGTCACCTGTAGAT1 

1NRG1.3 	 z  
k 

‘• 
83 TCCACACGCCAAG 

ACTGGTTTCCACTCOTGCTTCAGAAGAAGAAATTCCACGGGTACTTCAAGTTCCAGGGTCAGGACACCAT 
1NUDT1.1 	 1  77 CCTGGAC 

I 	 z ACCAAGGTGGCTGACTGCATCTGCCTGATGGCCCTAGACAAGCCCCAGGCTGTGCCCGTGGATGTCCA 

lOGG 1„.1, . 	,, . 	,. ,,,,,,,,,,,,,,, _ ,,_.  _71 TAT 
CAACCGAAGUTTOAc fdadt-IditOcOAcAdtAGACACKrATGAtGdoC6AOGTGATAGittdOTTtP 

LOPN4 9A992onIis1,3,..,.  pp TpgAgT9,iwp.____, 	 _ ,,,,..„,,...... 	........., 	.. 	 . 	.,.....„,.., 	„, . 
11)21.3 	 z 	 65 TGGAGACTCTCAG daTebAWccideGGCAGACCAGCATGACAGATTTCTACCACTOZAAACOCC 	 

1 	 i 
11327.3  66 CGGTGGACCACGAAGAGTTAACCCGGGACTTGGAGAAGCACTGCAGAGACATGGAAGAGGCGAGCC 
1P53.2 	 1 ..„„ 	......... 	. 
i 	1 

68 C li I GAACCCTTGCTTGCAATAGGTGTGCGTCAGAAGCACCCAGGACTTCCATTTGCTTTGTCCCGGG 
 fGGCtGA-rf.ccAttAAOAGT6AAAff6dAktcdf-f-TGbAm-dOcc-toOAOAAAAtAAA6TAAAG66 ' fdd 

PAH.1 	 ' ,.....„,  80 ACAGAATGTG — - 
CCGCAACGTGGTTTTCTCAdatATGGGGTGGCCTCGGTGTTGGCCATGCTCCAGCTGACAACAGGAG 

PAI1.3 	 x 	 81 GAGAAACCCAGCA 
1 GAGCTGTGGGTTGTTATGGAATACTTGGCTGGAGGCTCCTTGACAGATGTGGTGACAGAAACTTGCATG 
1Pak1.2 	 , 	 70 G 
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Table B 
1Target 

1 zSequence 
/Gene 1..ength Amp!icon Sequence  

. InFtppA,L  j 	66 GATCCICGAGGTCAATGGCATTGAAGTAGCCGGGAAGACtitGGACCAAGTGACGGACATGATGGT 
I--  -- GCAAAGCCITTCCAGAAAAATMAAATGGTTGAAAAGGCAATTCTGCTACCAATGACTGTTTAAGCCCAG 

IPBOV1.1  i 	 72 CC 

PCCA.1  1 	 68 GGTGAAATCTGTGCACTGTCAAGCTGGAGACACAGTTGGAGAAGGGGATCTGCTCGTGGAGCTGGAAT 
PCK1.1 1.,- , 	.,., 66 CTTAGCATGGCCCAGCACCCAGCAGCCAAACTGCCCAAGATCTTCCATGTCAACTGGTTCCGGAAG . 	. 	. 	. 	. 	. 	. 	 . 	. 	. 	. 	 .,„„„ 

	

GAAGGTGTTGGAGGCACTCAAGGACCTCATCAACGAGGCCTGCTGGGATA 	i i AGCTCCAGCGGTGTAAA 
TCNA.2 

, 
71 CC 

1 
1PCSK6.1  a 	 67 ACCTTGAGTAGCAGAGGCCCTCACACCTTCCTCAGAATGGACCCCCAGGTGAAATGGCTCCAGCAAC 

I GACAACGCCACCTTCACCTGCAGCTTCTCCAACACATCGGAGAGCTTCGTGCTAAACTGGTACCGCATG 
1PDCD1.1  	 73 AGCC 

GCTTCGTCTTGCTGTGAGAGAGCGAGATCATGACTTAGAGAGACTGCGCGATGTCCTCTCCTCCAATGA 
/PDE4DIP.1 1 73 AGCT 
PDGFA.3 67 TTGTTGGIGTGCCCTGGTGCCGTGGTGGCGGICACTCCCTCTGCTd6dAdidtiltGACAGAACCCA .......„„, 

1-" -F- PDGFB.3 '- 62 ACTGAAGGAGACCCTTGGAGCCTAGGGGCATCGGCAGGAGAGTGTGTGGGCAGGGTTATTTA 
(..n AGTTACTAAAAAATACCACGAGGTCCTTCAGTTGAGACCAAAGACCGGTGTCAGGGGATTGCACAAAToA 

,. PDGFC.3  1 
, 

79 CTCACCGAC 
TATCGAGGCAGGTCATACCATGACCGGAAGTCAAAAGTTGACCTGGATAGGCTCAATGATGATGCCAAG 

PDGFD.2  z 74 CGTTA 
GGGAGTTTCCAAGAGATGGACTAGTGCTTGGTCGGGTCTTGGGGTCTGGAGCGTTTGGGAAGGTGGTT 

PDGFRa.2 / 72 GAAG  
PDGFRb.3  If  66 CCAGOTCTOO1TOCAGOTACAGATC-AATGT—O-OCTOTCCGAGTGOTGGAGOTAAGTGAGAGCCACCC 

z 
AATGACCTCCACCTTCAACCCCCGAGAATGTAAACTGTCCAAGCAAGMGGGCAAAACTATGGCTTCTTC 

PDZK1.1  : 	 75 CTGCG 	 .. 	 . 	... 	,,, ............„..........,.................,„... ,, . ,,,, . ,,, 

PDZK3.1  68 GAGCTGAGAGCCTTGAGCATGCCTGACCTTGACAAGCTCTGCAGCGAGGATTACTCAGCAGGGCCGAG 
GCAGTGCCTGTGTGTGAAGACCACCTCCCAGGTCCGTCCCAGGCACATCACCAGCCTGGAGGTGATCA 

IPF41 	»» 
73 AGGCC 

I 
EPFKP.1 68 AGCTGATGCCGCATACATITTCGAAGAGCCCTICGACATCAGGGATCTGCAGTCCAACGTGGAGCACC 
I - 	I 	--- TCTATACGTCGATGGTGACTGCACAATGGACATCCGGACAAAGAGTCAAGGTGGGGAGCCAACATACAA 
1PFN2.1  : 82 TGTGGCTGTCGGC 
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Table B 
Target 1 
Sequence 1 

Gene    	0_ength Amplicon Sequence 
GTGGTTTTCOCTodGAdCatClabCTOGGOACGtofGAdAAGATGCodGTCAt OAGObtOltddeff 1 

0 
t,a o 

pGtA.  71 GCT 
TGCTACCTGGACAGCCdanddfdbdCTTCCTCCTGAAACGAGCTGTGTOTGACTTGAGAdiGACTCAC i 

,-s -... c4 
PI3K2  98 TACTTCTTCTGGTTACTGAAGGACGGCCT 	 I ;• 

til 

ATACCAATCACCGCACAAACCCAGGCTATTTGTTAAGTCCAGTCACAGCACAAAGAAACATATGCGGAGA1  
PI3KC2A.1 	 z 83 AAATGCTAGTGTG 
PIK3CA.1 67 GTGATTGAAGAOCATGCCAATTGGTCTGTATC06GKOAAGCAGGATTfAGCTATTCCCACGCAdbAC 	1 

PLA2G4C.1 	„......_....  68 .„„ CCC i i I CCCCAAGTAGAAGAGGCTGAGCTGGATTTGTGGTCCAAGGCCCCCGCCAGCTGCTACATCCT 

PLAT.1  67 GATTTGCTGGGAAGTGCTGTGA,AATAGATACCAGGGCCACGTGCTACGAGGACCAGGGCATCAGCTA 
CCCATGGATGCTCCTCTGAAGAGACTTTCCTCATTGACTGCCGAGGCCCCATGAATCAATGTCTGGTAG 1 

PLAUR.3  76 CCACCGG  
, GGCAAAATTTCCAAGACCATGTCTGGACTGGAATGCCAGGCCTGGGACTCTCAGAGCCCACACGCTCAT 

PLG.1 	I__ 
I 

77 GGATACAT 	 ,•,..„ 	„, 
TGATGCTTCTCTGAAGTfoTdoTACAACCTCTAGATCTGCAGCTTGCCACATCAGCTTAAAATCTGTCATCI 

PLN.1 	I 84 CCATGCAGACAGG 	 I 
CAGGGAGGTGGTTGCAAATTTCTAAGGTACAATTGCTCTATTGAGTCACCACGAAAAGGCTGGAGCTTCA1 

PLOD2.1 	, 84 TGCATCCTGGGAGA 	 , 
PLP1.1  66 AGAACAGACTGGCCTGAGGAGCAGCAGTTGCTGGTGGCTAATGGTGTAACCTGAGATGGCCCTCTG  

IPIVIP22.1 _l_ ,66 CCATCTACACGGTGAGGCACCCGGAGTGGCATCTCAACTCGGATTACTCCTACGGTTTCGCCTACA 
. 	 - 	1 	'--- ''''' ACAAOCACCATCCCAGTGAT6TTOTOGCAGGATTTGCTCAAGGA6CCOTGGTGaCCTOCTGCATAGTTr 

PPAP2B.1 	 I 77 TCTTCGTG 	 I 

I TGACTrTATGGAGCCCAAbITTtAdffiGCTOTGAAGTTCAATGCACTGGAATTAGATGACAGCGAtTfdl 
IPPARG.3  
i 	 , 

 	72 GC  
TTCCTTCCCTCTCAATCCACTAGCTI7CATGTTGGGCAAGGAAAAGTTGAGGAAGGATGGCTGATGGTGAI  

od 1PPP1R3C.1 	 I  82 TGGAAAGCTGTG 	 1 tn 
1 GCAATCATGGAACTTGACGATACTCTAAAATACTCTTTCTTGCAGTTTGACCCAGCACCTCGTAGAGGCG •  

i 
trPP2CA.1   	.._ i  78 AGCCACAT 1 - 

w...,..,67 dAGGAAGAGGAGGObuTuGCTCCTACATCTGGGCCCGCTTIAboGdGdficiTTCGCTICTCTCCCTG 1 
CAAGCAATGCGTCATCAATGTCCCCAGCCTCTGCGGAATGGATCACACTGAGAAGAGGGOGCGGATtrAl 

VS; • 

i 
PRKCA.1  70 C 	 , t•.) o 
/PRKCB1.1 	 i 

t 
1PRKCD.2  

67 
68 

GACCCAGCTCCACTCCTGCTTCCAGACCATGGACCGCCTGTACTTTGTGATGGAGTACGTGAATGGG 	! 
,t 

CTGACACTTGCCGCAGAGAATCOCTTTCTCACCCACCTCATCTGCACCTTCCAGACCAAGGACCACCT 

c), v) 0,, 



Table B 
!Target 
Sequence 

/Gene Length Amplicon SequenCe 	 „ 

IPRKCH.1 

i 
PRO2000.3  

„„, 68 

79 

 	......................„..................................„..................................................................................... CTCCACCTATGAGCGTCTGTCTCTGTGGGCTTGGGATGTTAACAGGAGCCAAAAGGAGGGAAAGTGTG 
ATTGGAAAAACCTCGTCACCAGAGAAAGCCCAACATATTTTATAGTGGCCCAGCTTCTCCTGCAAGACCA 
AGATACCGA 	 ,,_ 

CTATGACAGGCATGCCACCCCGACCACCCGAGGCTGTGTCTCCAACACCGGAGGCGTCTTCCTCATGG. 
PROM1.1 74 TGGAG 
PROM21 67 CTTCAGCGCAItCACTACCCCGAetteditotteAdAtd6AGA06OCOditditAAGACCAGCATd-d--- . 	.. 	.....„__................... 	. 	. 	... 	..„,_„..„ 	.„.„ 	...............,_,_,..........___„„.,„,..,,......................................_.... 

MRPS2.1 .„„ 69 CACTGCACCAAGATTCAGGTCATTGACATTTCCATGATCTTGGCCGAAGCAATCCGAAGGACACACAAT 

1 
PRSS8.1  = 	 68 GTACACTCTGGCCTCCAGCTATGCCTCCTGGATCCAAAGCAAGGTGACAGAACTCCAGCCTCGTGTGG 
PSMA7.1   	67 GCCAAACTGCAGGATGAAAGAACAGTGCGGAAGATCTGTGCTTTGGATGACAACGTCTGCATGGCCT 
PSMB8.1  = 	 66 CAGTGGCTATCGGCCTAATCTTAGCCCTGAAGAGGCCTATGACCTTGGCCGCAGGGCTATTGCTTA 

iPSMB9.1 	 66 GGGGTGTCATCTACCTGGTCACTATTACAGCTGCCGGTGTGGACCATCGAGTCATCTTGGGCAATG 
TGGCTAAGTGAAGATGACAATCATGTTGCAGCAATTCACt6i-AAAddfd6AAA66GACGAACTGGTGTA 

N PTEN.2 .-  81 TGATATGTGCA 
---1 PTGIS.1  

i 
66 CCACACTGGCATOTOCCTGACCTTCTCCAGnACAGAAGCAGGAGTAAGTTTCTCATCCCATGGGc 

CGAGGTACAAGCTGAGATCAAGAAATCTTGGAGCCGCTGGACACTGGCACTGGACTTCAAGCGAAAGGI 
PTHR1.1  73 ACGC 

1PTK2.1 68 GACCGGTCGAATGATAAGGTGTACGAGAATGTGACGGGCCTGGTGAAAGCTGTCATCGAGATGTCCAG 
CAAGCOCAGCCGACCTAAGTACAGACCCCCTCCOCAAACCAACCTCCTGGCTCCAAAGCTGCAGTTCCi 

PTK2B.1 , 	- = 	 74 GGTTC  

PTN .1  67 CCTTCCAGTCCAAAAATCCCGCCAAGAGAGCCCCAGAGCAGAGGAAAATCCAAAGTGGAGAGAGGGG 
1 CTCCAGCTAGCACTAAGCAACATCTCGCTGTGGACGCCIGTAAATTACTGAGAAATGTGAAACGTGCAN 
1PTPNS1.1  77 CTTGAAA 

PTPRB.1 68 GATATGCGGTGAGGAACAGCTTGATGCACACAGACTCATCCGCCACTTTCACTATACGGTGTGGCCAG 

% TGGocdtcAAtO6AAdAGGGOACTCGOGCUTTG6AGATGTTGTTGTAAAGAtCAACCAGCACAAAAG/ 
1PTPRC.1 	 74 TGTCC 
%-- GGACAGCGACAAAGACTTGAAAGCCACCA-frAbcCATGTCTCACCCGATAGO&WACCTGTTCCGAGI 
PTPRG.1  71 C 
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Table B 

1 
Target 
Sequence  

[Gene /Length Amplicon Sequence 	 / 
/ GGCTACTCTGATCTATGTTGATAAGGAAAATGGAGAACCAGGCACCCGTGTGGTTGCTAAGGATGGGCT / 

PTTG1.2 : 
i 	74 

/ 
GAAGC 	 / 

= 1-- 
I— 	— - 	- 
PVALI3.1  

i -  
/ z 	81 

AAACCAAGAte-CTGATGGCTGCTGGAGACAAAGATGGGGACGGCAAAATTGGG dTTGACGAATTCTCCA i 
CTCTGGTGGCTG 	 i 

Z:3 co ui N 
/ 

I / (-4 
(PXDN.1 	 67 GCTGCTCAAGCTGAACCCGCACTGGGACGGCGACACCATCTACTATGAGACCAGGAAGATCGTGGGT 
RAC1.3  7 	66 _- TGTTGTAAA-rGTC-rcAdcc6d1-cdfl-cti-GGfOotOfdOOTTGdAAbc-n-fm-A666-tri-60-cAA i 
tP§.11..,„. 1 	66 AOACTACt6GGOTCGAGGI-GAGCTTTCAGCCAOGOAGATGq\ci-TGOCCAGGTTTCTGCGGATGCT 	....1 

. CGTCGTATGCGAGAGTCTGTTTCCAGGATGCCTGTTAGTTCTCAGCACAGATATTCTACACCTCACGCCti / 
1RAF1.3  I 	73  

. 
TCA 

Rs iALBP1.1  / 

i 
1 	84  

' GGTGTCAGATATAAATGTGCAAATGCCTTCTTGCTGTCCTGTCGGTCTCAGTACGTTCACTTTATAGCTG 
CTGGCAATATCGAA 

i 33ARB.2 
1 
1 	78 
-r---------.  

TGCCTGGACATCCTGATTCTTAGAATTTGCACCAGGTATACCCCAGAACAAGACACCATGACTTTCTCAG 
ACGGCCTT 
AGGGOACOTGAKOTCATTGAGGCCCTGCfatGAAAGfTCTTGGI-GGTGGAtbACCCCCGCAAGTTTGC 

1-." RASSF1.1 75 ACTCTTT 
00 	• 1 CGAAGCCCTTACAAGTTTCCTAGTTCACCCTTACGGATTCCTGGAGGGAACATCTATATTTCACCCCTGA 

RB1.1  77  AGAGTCC 
RBM35A.1  : t 	66  TGG i li i GAATCACCAGGGCCGCCCATCAGGAGATGCCTTTATCCAGATGAAGTCTGCGGACAGAG 

/ TGCTAACTCCTGCACAGCCCCGICCTCTTCCTTTCTGCTAGCCTGGCTAAATCTGCTCATTATTTCAGAG 
!.,'REG4.1 
r 

83 GGGAAACCTAGCA 	 .,.., _  
Gc6tGt OcAdl-TO-t-rdtaccccAAcAl-cAdcdf6666-rAcaGacfcc-rddA6GGTGAOGGTCTGCCdt 

i 

IRET.1  71 TCC 
TGCCCTGTAAAGCAGAAGAGATATATAAAGCATTTGTGCATTCAGATGCTetTAAACAAATCAATATTGAC 

1RGS1.1  84  TTCCGCACTCGAG  

/ TTCAAACGGAGGCTCCTAAAGAGGTGAATATTGACCACTTCACTAAGGACATCACAATGAAGAACCTGGT ! 
iRGS5.1  / t 	79 

i 

GGAACCTTC 	 1 
/ 

GATGATTGAGAACAGCCTTGCCTGTCACTGTCCTAGAACACCCTGGAGTTTAGTGTTCTGTGTCAGAGTC 

id 
ft21 

ERHEB.2 1 	78 TTGGGAGC 	 / 
- e cA 

RhoB.1 
s 
i 	67 : 

: 
AAGCATGAACAGGACTTGACCATCTTTCCAACCCCTGGGGAAGACATTTGCAACTGACTTGGGGAGG 	A c::,  

 
. ,-, 
a rhoC.1  / 	68 CCCGTTCGGTCTGAGGAAGGCCGGGACATGGCGAACCGGATCAGTGCCI i i GGCTACCTTGAGTGCTC o 

RIPK1.1  / 	67 ,. AGTACC 	i i CAAGCCGGTCAAATTCAGCCACAGAACAGCCTGGTTCACTGCACAGTTCCCAGGGACTT 	1 T t7 
RND3.1  

, 	
66 TCGGAATTGGACTTGGGAGGCGCGGTGAGGAGTCAGGCTTAAAACTTGTTGGAGGGGAGTAACCAG 



Table B 
Target 
Sequence 

Gene ;Length w Amplicon Sequence 	 1 
TGTGCACATAddAAtdAbc-n-cAoAtacA6f1-6GCCAGCAAAdAGAdteATATTGAGGAAtitebittfl ,4 

LROCK1.1 
i i4OCK2. 1  

1 
4 
	 66 

73 AAAC 	 1  	Z 
 	GATCCGAGACCCTCGCTCCCCCATCAACGTGGAGAGCTTGCTGGATGGCTTAAATMCTTGGICCT 	1 

l• 	- 	1 

o ,-, 
C--> co ta, 

RPLP1.1  	 68 CAAGGTGCTCGGTCCTTCCGAGGAAGCTAAGGCTGCGTTGGGGTGAGGCCCTCACTTCATCCGGCGAC ! o, t..) 

1 67 GT 	GGGC 
"-"C."— 	

GCAA-AGGT
...C.ATG...C

...TGTTGGTGATATTCCT—GGA--GTCCGC
...T....T...T—

AAGGRFW.1 
0TTAC6GGGAAGACCATOAC0CTCGA66TTG—ACCCTCGGATACGATAGAAAATGTAAAGGCCAAGA' TC 

)3PA27M....   i 
1 

74 CAGGA 	 „...,_„,.. 
	, 

GCTCATGGAGCTAGTGCCTCTGGACCCGGAGAATGGACAGACCTCAGGGGAAGAAGCTGOAbTTCAGC 
i k RPS6KAI.1  	 70 CG 

GCTCATTATGAAAAACATCCCAAACTTTAAAATGCGAAATTATTGGTTGGTGTGAAGAAAGCCAGACAACT 
1RPS6KB1.3  	 81 TCTGTTTCTT 
FIFIM1.2  • 66 GGGCTACTGGCAGCTACATTGCTOGGACTAATGGCAATTCCAATGGCCTTGTACCGATGCTGAGAG 

1RRM2.1 
1 71 

CAGCGGGATTAAACAGTCCTTTAACCAGCACAGCCAGTTAAAAGATGCAGCCTCACTGCTTCAACGCAGA1 
T  

.c) 1RUNX1.1  i 	 70 AACAGAGACATTGCCAACCATATTGGATCTGCTTGCTGTCCAAACCAGCAAACTTTCCTGGGCAAATCAC 
1 TGGACAAGGTGATGAAGGAGCTAGACGAGAATGGAGACGGGGAGGTGGACTTCCAGGAGTATGTGGTG 

IS100A1.1  I 	 70 CT 
1 ACACCAAAATGCCATCTCAAATGGAACACGCCATGGAAACCATGATGTTTACATTTCACAAATTCGCTGG 

1S100A10.1 77 GGATAAA 
1 ! TGGCTGTOCTGGTCACTACCTTCCACAAGTACTCCTGCCAAGAGGGCGACAAGTTCAAGCTGAGTAATO 
5100A2,1.._ i 73 GGGA 	 s, 

CTACAGCACAGATCAGCAWAT6AAdeTTCTCACGGGCCTGGTTTTCTGCTCCTTGartdfdAdittal 
SAA2.2  , 	 72 GCA 

1SCN4B.1   i 	 67 GCCTTCCTGGAGTACCCGAGTGCTCCCTATGCCTTTCCAAGCATTTCTACTTGGGGAATTGGGCCAC 
SCNN1A.2  66 ATCAACATCCTGTCGAGGCTGCCAGAGACTCTGCCATCCCTGGAGGAGGACACGCTGGGCAACTTC 	

, 
. 

SDIJA.1 i 67 GCAGAACTGAAGATGGGAAGATTIATCAGCGTGCATTTGGTGGACAGAGCCTCAAGTTI-GGAAAGGG, ............. 	.. cmi) k,.) 
1 : 

1 , 5 
1§,P,P,1•1 

1SELE.1  

i 

i  	71 

66 ACCAGCACAAGATGGAGCAGCGACAGATCAGTTTGGAGGGCTCCGTGAAGGGCATCCAGAATGACC 	1 
ACACTGGTCTGGCCTGCTACCTACCTGTGAAGCTCCCACTGAGTCCAACATTCCCTTGGTAGCTGGAffl 
TT 	 1 

`g r.4 dp tit ‘..t>, c). 
SELENBP1.1  67 GGTACCAGCCTCGACACAATGTCATGATCAGCACTGAGTGGGCAGCTCCCAATGTCTTACGAGATGG 	

k 



Table B 

I Target 

i Sequence 
!Gene (Length Amplicon Sequence 

. lapzto   1 67 TOCAACTGTGATG-taGGGMACTAit GOCCCCAGTGTCAdfil-e-rdArrcAuditAddtti-Tddiaod 
TGGCCACTATCTTCTTCGTGTGCACTGTGGTGCTGGCGGTCCGCCTCTCCCGCAAGGGCCACATGTACC 

ISELPLG.1  
I 

t 	 
83 CCGTGCGTAATTAC 

GCTCCAGGATGTGTTTCTGTTGTCCTCGCGGGACCACCGGACCCCGCTGCTCTATGCCGTCTTCTCCAC 
1SEMA3B.1  	 71 GT 
Sgm3c.1 I 66 ATGGCCATTCCTGTTCCAGATTCTACCCAACTGGGAAACGGAGGAGCCGAAGACAAGATGTGAG AC 	 

1 ' 
I 

CGCGAGCCCCTCATTATACACTGGGCAGCCTCCCCACAGCGCATCGAGGAATGCGTGCTCTCAGGCAA 
SEMA3F.3 1 .t. 86 GGATGTCAACGGCGAGTG 

SEMA5B.1  	 67 CTCGAGGACAGCTCCAACATGAGCCICTGGACCCAGAACATCACCGCCTGTCCTGTGCGGAATGTGA 
ISERPINA5.1  z 66 CAGCATGGTAGTGGCAAAGAGAGGTCCAGAGTCCTGGCCCTTGATGCCCAGCTCAGTGCCACAAAG 

GAGAGAGCCAGTCTGATCCAGAAGGCCAAGCTGGCAGAGCAGGCCGAACGCTATGAGGACATGGCAGC 
1SFN.1  , 	 70 CT 

TCCGCAAGACACCTCCTGGAGGGCCTCCTGCAGAAGGACAGGACAAAGCGGCTCGGGGCCAAGGATGA 

1-,  
E§GK.1 
z 

i 73 CTTCA 

0
u-i 

ISHANK3.1  i 	 
68 CTGTGCCCTCTACAACCAGGAGAGCTGTGCTCGTGTCCTGCTCTTCCGTGGAGCTAACAGGGATGTCC 

1 I CCAACACCTTCTTGGCTICTGGGACCTGTGTTCTTGCTGAGCACCCTCTCCGGTTTGGGTTGGGATAAC 
SHC1.1  1 	 71 AG 
'SILV.1  66 CCGCATCTTCTGCTCTTGTCCCATTGGTG AG AATAGCCCCCTCCTCAGTGGGCAGCAGGTCTGAGT 

SKIL.1 66 AGAGGCTGAATATGCAGGACAGTTGGCAGAACTGAGGCAGAGATTGG ACCATGCTGAGGCCGATAG 
fSLC13A8111  r   66 Cf-mcbcfCCAACAAGGTCTGGCOCCAGTACTICCTCGACACCAAOTTCOTCTTCCTGAGTGGGCT 

' 1 
SLC1 6A3.1  : 68 ATGCGACCCACGTCTACATGTACGTGTTCATCCTGGCGGGGGCCGAGGTGCTCACCTCCTCCCTGATT 

1SLC22A3.1  z 66 ATCGTCAGCGAGTTTGACCTTGTCTGTGTCAATGCGTGGATGCTGGACCTCACCCAAGCCATCCTG 
SLC22A6.1  I 68 TCCGCCACCTCTTCCTCTGCCTCTCCATGCTGTGGTTTGCCACTAGCTTTGCATACTATGGGCTGGIC 

iSLC2A1.1 	  1  67 GCCTGAGTCTCCTGTGCCCACATCCCAGGCTTCACCCTGAATGGTTCCATGCCTGAGGGTGGAGACT_ 
st_g4.A1.1  	66 6CTOAGAOCCACTGACCT6CAdACdfOA-f-AGTOGGTddCCAdGAT611-GTOCTAOGGAGA6AG6Of ..„ 	.„ 	.. 	 ..„ 	 .... 	 . 	.. 

1 GCGCAGAGGCCAGTTAAAGTAGATCACCTCCTCGAACCCACTCCGGTTCCCCGCAACCCACAGCTCAGC 
;SLC7A5.2 , 	--, 	- 

70 T 
1§tC9A1.1  67 CTTCGAGATCTCCCTC-fGGAtCCTTCTGGCCTGCCTCATGAAGATAGGTTTCCATGTGATCCCCACT  
ISL1T2.2  1 

,. 	 67 TTTACCGATGCACCTGTCCATATGGTTTCAAGGGGCAGGACTGTGATGTCCCAATTCATGCCTGCAT 
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Table B 
!Target  

Sequence 
gene  Length Amplicon Sequence 

§ntl:i  	 69 CCCAATCGGAAGCCTAACTACAGCGAGCTGCAGGACTCTAATCCAGAGTTTACCTTCCAGCAGCCCTAC I 
GAGGAAAAGTCAGGGCCGGGGCTCCAGCTGCAGTAGTTCGGAGACCAGTGATGATGATTCTGAAAGCC1 

,, — _ 
,--, 
cm 
,. 
of, 

SNRK.1   	71 GGC 	 's 	 .• 
TGAAGAGAGGCATGTTGGAGACTTGGGCAATGTGACTGCTGACAAAGATGGTGTGGCCGATGTGTCTAT i 

N - 0, c.> 

§PP171 70 T 

§p30 	..,....,_  69 TCAAGAGTCTCAGCAGCCAACCAGICAAGCCCAAATTGTGCAAGGTATTACACCACAGACAATCCATGG 1 
TCTTCCCTGTACACTGGCAGTTCGGCCAGCTGGACCAGCACCCCATTGACGGGTACCTCTCCCACACCG1 

SPARC.1   	73 AGCT 	 , 

SPARCL1.1  67 GGCACAGTGCAAGTGATGACTACTTCATCCCAAGCCAGGCCTTTCTGGAGGCCGAGAGAGCTCAATC 
SPAST.1   	66 CCTGAGTTGTTCACAGGGCTTAGAGCTCCTGCCAGAGGGCTGTTACTCTTTGGTCCACCTGGGAAT 
SPHK1.1  67 GGCAGCTTCCTTGAACCATTATGCTGGCTATGAGCAGGTCACCAATGAAGACCTCCTGACCAACTGC 	i 

CAGACCAGTCCCTGGTCATAGGTCTGAAAGGGCAATCCGGACCCAGCCCAAGCAACTGATTGTGGATGAI 
SPRY1.1 .1- 77 CTTGAAGG 

SOSTM1.1  1 69 GGACCCGTCTACAGGTGAACTCCAGTCCCTACAGATGCCAGAATCCGAAGGGCCAAGCTCTCTGGACCC1 
GGGCTCAGCTTTCAGAAGTGCTGAGTTGGCAGTTTTCTTCTGTCACCAAAAGAGGTCTCAATGTGGACCk 

STAT1.3  i 81 GCTGAACATGT 

STAT3.1   I 70 TCACATGCCACTTTGGIGTTTCATAATCTCCTGGGAGAGATTGACCAGCAGTATAGCCGCTTCCTGCAAGI 
GAGGCGCTCAACATGAAATTCAAGGOOGAAdtboAGAGCAACOGaGdCOTGACCAAGGAGAACCTCGf i 

STAT5A. 1 77 GTTCCTGGC 
CCAGTGGTGGTGATCGTTCATGGCAGCCAGGACAACAATGCGACGGCCACTGTTCTCTGGGACAATGCTI 

STAT5B.2  74 TTTGC 

STC2.1  67 AAGGAGGCCATCACCCACAGCGTGCAGGTTCAGTGTGAGCAGAACTGGGGAAGCCTGTGCTCCATCT 	1 n 
ot 

SIK111 r 66 GGACTCGGAGACGCTGTGCAGGAGGGCCGTCAAGATCCTCAAGAAGAAGAAGTTGCGAAGGATCCC ------- Go r.) 

STK15.2 .-.. 69 CATCTTCCAGGAGGACCACTCTCTGTGGCACCCTGGACTACCTGCCCCCTGAAATGATTGAAGGTCGGA ©
.., -..  

1STK4.1  i  	66 GAGCCATCTTCCTGCAACTTTACCTUTTCCCTCAGATGGGGAGCCATGACTGGGTTGCACCTCAG—  
CCTGGAGGCTGCAACATACCTCAATCCTGTCCCAGGCCGGATCCTCCTGAAGCCCTTTTCGCAGCACTG i 

u, .::> o, 
ISTMY3.3  r 90 CTATCCTCCAAAGCCATTGTA 



Table B 
• Target . 

i Sequence 
IGene iLength Amplicon Sequence 0 
ISPP.01.1 

s' 	- —_  

SULT1C2.1  

i  
k SURV.2 

._.•.•.•. 
, 

1 
I 

67 

80 

.,,,,,_....§1CCAAGcc16rAGTGtqCTIgATT9CTGOTTTAAdTGCTCCIC61GGGAGAAGAATGGGTCAT66CG , 

GGGACCCAAAGCATGAAATTCGGAAGGTGATGCAGTTCATGGGAAAGAAGGTGGATGAAACAGTGCT 	I 
TGTTTTGATTCCCGGGCTTACCAGGTGAGAAGTGAGGGAGGAAGAAGGCAGTGTCCCTTTTGCTAGAGC 1 
TGACAGCTTTG  

w  

--6-  co u, ts.) a, w 
ATCACCAACCGGAGAAAGTCGGGGAAGTACAAGAAGGTGGAGATCAAGGAACTGGGGGAGTTGAGAAA 

ITACSTD2.1  80 80 GGAACCGAGCTT 	i 
GATGGAGCAGGTGOCTCAGTTddidAAGGCGOOTGAGGACTATGGGG-ropacAAGA6Tatkraffcb-1 

TAGLN.1  73 AGACT  
— GTATGCTGCTGAAAGTGG.GAKT66TeTACATTGGTGGGCAGCTGGTGACCAGTGOGGCTGTAAG6AOTI 

TAP1 .1  

1 
zk TCF4.1  

, 
1 

72 

67 

GGGA 	 i 
1 

CACACCCTGGAATGGGAGACGCATCGAATCACATGGGACAGATGTAAAAGGGTCCAAGTTGCCACAT 	, 
ITqprl 2,,..    t ,.,,.,....,..._,66 

i 
 AGCGAGGATGAGGACGTGATCCCCGCTACACAGTGCTTGACTCCTGGCATCAGAACCAATGTGGTG 	j 
ACTfCGdfOci-AcTtAAcAAcTrA0kr6odAdGbAGcAdmodTGGfccOAGdfAGAOTOAAcAcAAd 

I— 	'1-EK 1 
N\ \ 	i 

1 76 GCCCAGG 	 .„„________.....„.........,.........,................______,........____....,...._________, 	,.,.____„.,_...„„.„..._...,„,„, 	, 
GACATGGAGAACAAGCTGTTTGCOGGGATTCGGCGGGACGGGCTGCTCCTGCGTTTGGTGGATGATTT 

TERT.1  , 85 CTTGTTGGTGACACCTC 

TFAP2B.1  
i. I 

 67 CGTGTGACGTGCGAGAGACGCGATGGACGCGCCTTGCTCTTACTGTGCAGGTCCTGAGAGCGTGTGG 

ITFAP2C.1 
, : 68 CATGCCTCACCAGATGGACGAGGTGCAGAATGTCGACGACCAGCACCTGTTGCTGCACGATCAGACAG 

TFP1.1 69 CCGAATGGTTTCCAGGTGGATAATTATGGAACCCAGCTCAATGCTGTGAATAACTCCCTGACTCCGCAA 

1 TGFA.2  -. 
. 

83 
GGTGTGCCACAGACCTTCCTACTTGGCCTGTAATCACCTGTGCAGCCTTTTGTGGGCCTTCAAAACTCTa 
TCAAGAACTCCGT 
CTGTATTTAAGGACACCCGTGCCCCAAGCCCACCTGGGGCCCCATTAAAGATGGAGAGAGGACTGCGG I ot 

e) 
1TGFb1.1 80 ATCTCTGTGTCA 	 1 
f 
TGFB2.2 

i 
kTGFBI.1  

TGFBR1.1  
TGFBR2.3  

, 
i , 

I 
i 

75 

67 
67 
66 

ACCAGTCCCCCAGAAGACtATCCTGAG.00CGAGdAAGT6dCCCCGGAddTGATTT6CAfCTACAACAOC 
1 

ACCAGG 

GCTACGAGTGCTGTCCTGGATATGAAAAGGTCCCTGGGGAGAAGGGCTGTCCAGCAGCCCTACCACT 
GTCATCACCTGGCCTTGGTCCTGTOGAACTGGCAGCTGTCATTGCTGGACCAGTGTGCTTCGTCTGC 
AACACCAATGGGTTCCATUTTCTGGGCTCCTGATTGCTCAAGCACAGTTTGGCCTGATGAAGAGG 

(7) 
 c,  

i7., 
t'.) 
,. 



!Target 
;Sequence 

Gene  	Length Amp!icon Sequence 

Ttppl   	i 68 AGATCTGCGACGGACTGCGGGGCCACCTAATGACAGTGCGCTCCTCGGTGGCTGCCGATGTCATTTCC 
CATCCGCAAAGTGACTGAAGAGAACAAAGAGTTGGCCAATGAGCTGAGGCaGCCTCCCCTATGCTATCA 

THBS1.1 	 1 85 CAACGGAGTTCAGTAC 
i TCCCTGCGGTCCCAGATAGCCTGAATCCTGCCCGGAGTGGAAGCTGAAGCCTGCACAGTGTCCACCCT 

TIMP1.1 	 1 76 GTTCCCAC 

TIMP2.1 69 TCACCCTCTGTGACTTCATCGTGCCCTGGGACACCCTGAGCACCACCCAGAAGAAGAGCCTGAACCACA 
TyP3,3:------:::::T 67 CTACCTGCCTTOCTTTGTGACTTCCAAGAACGAGTGTCTCTGGACCGACATGCTCTCCAATTTCGGT 

r - GCCGGGAAdAdCdTAATTGTGGCTGCACTddAfGdGACCTTCCAGAGGAAGCCATTTGGGGCCATCOY 
TK1.2 	 1  84 GAACCTGGTGCCGCTG 

TLR3.1 	 1 
1 	 71 

 
G
G

G
GTTGGGCCACCTAGAAGTACTTGACCTGGGCCTTAATGAAATTGGGCAAGAACTCACAGGCCAGGAAT 

1 CCCTGAAAGAATGTTGTGGCTGCTCTTTTTTCTGGTGACTGCCATTCATGCTGAACTCTGTCAACCAGGT 
TMEM27.1 

! 	 
75  	GCAGA 

iTMEM47.1  	1 71 
GGATTCCACTGTTAGAGCCCTTACCGCCTGCTTATCCTACCCAATGACTACATTGGCTGTTGGTTATTTG 

... 	 .... 

iTMSB10.1 	I 	 68 GAAATCGCCAGCTTCGATAAGGCCAAGCTGAAGAAAACGGAGACGCAGGAGAAGAACACCCTGCCGAC 
GGAGAAGGGTGACCGACTCAGCGCTGAGATCAATCGGCCCGACTATCTCGACTTTGCCGAGTCTGGGC 

TNF.1 69 A 

TNFAIP3.1 68 ATCGTCTTGGCTG AGARAG GG AAAAGACACACAAG TCGCGTGG GTTGG AG AAGCCAGAGCCATTqCAC 

TNFAIP6.1 	 :  67 AGGAGTGAAAGATGGGATGCCTATTGCTACAACCCACACGCAAAGGAGTGTGGTGGCGTCTTTACAG 

ITN FRSF10C.3 	i 67 GGAGTTTGACCAGAGATGCAAGGGGTGAAGGAGCGCTTCCTACCGTTAGGGAACTCTGGGGACAGAG 
LIN FRSF1ODA   	L  66 CCTCTCGCTTCTGGTGGTCTGTGAACTGAGTCCCTGGGATGCCTTTTAGGGCAGAGATTCCTGAGC 
TNFRSF116.1 	i  67 TddOGACCAAGACACOTTGAAGGGCCTAATGCAC6CACTAAAGCACTCAAAGACGTACCACTTTCCC 

— ..... -----------1-- ACTGCCCTGAGOOCAAATGGGdGAdTGAGAGGCCATAGCTGTCTGGCATGGGCCTCTCCACCGTGCCI 
rINIFRSH A.1 

i 
71 GAC 

TNFSF12.1 	 1  	 68 TAGGCCAGGAGTTCCCAAATGTGAGGGGCGAGAAACAAGACAAGCTCCICCCTTGAGAATTCCCTGIG 
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Table B 
!Target 
Sequence 

1P99e     Length  Amplicon Sequence 
• `` — 	- 1 I CCTACGCCATGGGACATCTAATTCAGAGGAAGAAGGTOCATGTCTTTOGGGATGAATTGAGTCTGGTGA 

TNFSF13B.1 
i•• 	

80 CTTTGTTTCGA 
1TNFSF7.1  

i 	
67  CCAACCTCACTGGGACACTITTGCCTTCCCGAAACACTGATGAGACCTTCTTTGGAGTGCAGTGGGT 

I I 
, 

ITNIP2.1  k 	66  GATGTCAGAAAGGGCCG ATCGGGAACGGGCTCAAAGTAGGATTCAAGAACTGGAGGAAAAGGTCGC 
1 AATCCAAGGGGGAGAGTGATGAC1 	i CCATATGGACTTTGACTCAGCTGTGGCTCCTCGGGCAAAATCTG 

TOP2A.4 i 	72 TAC 
!TOP2Iii2 1 	66 TGTGGACATCTTCCCCTCAGACTTCCCTACTGAGCCACCTTCTCTGCCACGAACCGGTCGGGCTA _ 

— 1------  CTATATGCAGCCAGAGATGTGACAGCOACCGTGGACAGCCTGCCACTCATCACAGCCTCCATTCTOMT 
TP.3  , 	82 AAGAAACTCGTGG 
I CTTCACAGTGCTCCTGCAGTCTCTCTGTGTGGCTGTAACTTACGTGTACTTTACCAACGAGCTGAAGCAG 
1TRAIL.1  i 	73  ATG 
ITS.1  65  GCCTCGGTGTGCCTTTCAACATCGCCAGCTACGCCCTGCTCACGTACATGATTGCGCACATCACG 
ITSC1.1 I 	66 ,.., TCACCAAATCTCAGCCCGCTTTCCMATCGTTCAGCCGATGTCACCACCAGCCCTTATGCTGACAC      ... 	..,.. 	. 	. 	...  	.. 	. 	_ 	 .... 

r-- 
i 
ITSC2.1 

I 
I 	69 CACAGTGGCCTCTTTCTCCTCCCTGTACCAGTCCAGCTGCCAAGGACAGCTGCACAGGAGCGTTTCCTG ...  

-V 	- ItSPAN7.2  1 	67  ATCACTGGGGTGATOCTGCTGGCTGTTGGAGTCTGGGGCAAACTTACTUGGGCACCTATATCTCCC 
t CAGAAATCTCTGCAGGCAAGTTGCTCCAGAGCATATTGCAGGACAAGCCTGTAACGAATAGTTAAATTCA 

1TSPAN8.1  83  CGGCATCTGGATT 

I TUBB.1 
I 

73 
+ 

CGAGGACGAGGCTTAAAAACTTCTCAGATCAATCGTGCATCCTTAGTGAACTTCTGTTGTCCTCAAGCAT 
GGT - 	. 

1 
NSC2.1 	- 68 -., 

CACCAAGAACGGGCAGAAGCGGGCCAAGCTGAGGCGAGTGCATAAGAATCTGATTcp7pKwpt!qcp, 

tusc4.2  ; 	68 GGAGGAGCTAAATGCCTCAGGCCOGTGCACTCTGCCCATTGATGAGTCCAACACCATCCACTTGAAGG 

I 
ITXLNA.1  i 	68 GCCAGAACGGCTCAGTCTGGGGCCCTTCGTGATGTCTCTGAGGAGCTGAGCCGCCAACTGGAAGACAT 
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!Target 
Table B 

i 
Sequence ; 

3ene ! Lengt h  „.......... 	...„.  Amplicon Sequence  	1 
GAGfddACCCTOCACCTGGTCCTGCGTCTGAGA661-datArGdAGATaffebitAA6AabaTGACC6G c..) 

1 CAAGACCATCACCCTGGAAGTGGAGCCCAGTGACACCATCGAAAATGTGAAGGCCAAGATCCAGGATAA 
o ,-, ,- 

AGAAGGCATCCCTCCCGACCAGCAGAGGCTCATCTTTGCAGGCAAGCAGCTGGAAGATGGCCGCACTC I 
TTTCTGACTACAACATCCAGAAGGAGTCGACCCTGCACCTGGTCCTGCGTCTGAGAGGTGGTATGCAGA i 

.to u, 
k•.: 

i 

TCTTCGTGAAGACCCTGACCGGCAAGACCATCACTCTGGAAGTGGAGCCCAGTGACACCATCGAAAATG i 
TGAAGGCCAAGATCCAAGATAAAGAAGGCATCCCTCCCGACCAGCAGAGGCTCATCTTTGCAGGCAAGC 

a, t.4 

1 AGCTGGAAGATGGCCGCACTCTTTCTGACTACAACATCCAGAAGGAGTCGACCCTGCACCTGGTCCTGC i 
UBB,1    522 

1-------  
GCCTGAGGGGTGGCTGTTAATTCTTCAGTCATGGCATTCGC  
GAATGCACGCTGGAACTTTATCCACCACAGGT-fAATTTTCCCATGTGCACCATTGbATCTATGCCCAGGC1 

UBE1C.1  i 	76 TACCAG 
UBE2C.1  t 	67 TGTCTGGCGATAAAGGGATTTCTGCCTTCCCTGAATCAGACAACCTTTTCAAATGGGTAGGGACCAT 	

, 

UBE2T.1  1 , 	67 TGTTCTCAAATTGCCACCAAAAGGTGCTTGGAGACCATCCCTCAACATCGCAACTGTGTTGACCTCT 	 
GGCAACTGACAAACAGCCTTATAGCAAGCTCCCAGGTGTCTCTCTTCTGAAACCACTGAAAGGGGTAGAT1 

UGCG.1    1 	73 CCT 	 .........................._—_.....................,„....................._, 	 ..............................-„_ 
UMOD.1   1 	..66 GCGTGGACCTGGATGAGTGCGCCATTCCTGGAGCTCACAACTGCTCCGCCAACAGCAGCTGCGTAA . _. 

GTGGATGTGCCCTGAAGGACAAGCCAGGCGTC±ACACGAGAGTCTCACACTTCTTACCCTGGATCCGdAl 
upa.3  

USP34.1  

1 	70 

z 
z 

70 

G 
AAGCTGTGATGGCCAAGCTTTGCCCTCCCAGGACCCTGAGGTTGCTTTATCTCTCAGTTGTGGCCATTC 	I 
C . 

t 	 
, TGGCTTCAGGAGCTGAATACCCTCCCAGGCACACACAGGTGGGACACAAATAAGGGTTTTGGAACCACT I 

VCAM1.1  I 	89 
-f- 

ATTTTCTCATCACGACAGCA .    	 _ 	 _.....,.,.. 	 , 
VCAN.1 69 CCTGCTACACAGCCAACAAGACCACCCACTGTGGAAGACAAAGAGGCCTTTGGACCTCAGGCGCTTTGT 1 

VDR2 67 '1 GCCCTGGATTTOAGAAAGAdCCAAGTCTGGATCTGdGACCCTTTCCTTCCTTCCCTGGCTTGTAACT . ;---=,----i 
CTGCTGICTTGGGTGCATTGGAGCCTTGCCTTGCTGCTCTACCTCCACCATGCCAAGTGGTCCCAGGu 1 1 

VEGF.1  i 	71 GC  

VEGFB,:1_ ............... 

t 

_j..  _ 	71 
TGACGATGGCCTGGAGTGTGTGCCCACTGGGCAGCACCAAGTCCGGATGCAGATCCTCATGATCCGGT 1 
ACC 	 i ... 	.. 	... 

A ,-i 
VHL.1   
C-------------  ' 	- — 

&CdGTTGGTOAOttG-t OTdccTOOfTeffitliGAAGACTGAGGCATCCGTGAGGbAGGGACAAGTCTT A  
TGCCCTTAAAGGAA6CAAt GAdTdCdTGdAAcGCCAGATOOGTGAAAt dOAAGAGAACTTTGCCGTTGA 1 

cn ,,.) 
c> ,... 

EVIM.3 	 ss 

	

 	72 AGC 	 ... 	...,.- 
,-, --, o 

i - 	--- 	- 	---1 — 
& VTCN1.1 	i 	  

1VTN.1  
70 
67 

ACAGTGGTCTGGGCATCCCAAGTTGACCAGGG.AGCCAACTTCTCGGAAGfcTCCAATACCAGCTTTGAG i 
C 	

, 

AGTCAATCTTCGCACACGGCGAGTGGACACTGTGGACCCTCCCTACCCACGCTCCATCGCTCAGTAC 

c.) o 



Table B 
!Target 
Sequence 

Gene ILength Amplicon Sequence 
VWF.1 

WIF.1 	 

WISP1.1  
WT1.1 

 	z- 	
66 

, 	67  

I 	
75  

1 	66 

TGAAGCACAGTGCCCTCTCCGTCGAGCTGCACAGTGACATGGAGGTGACGGTGAATGGGAGACTGG 	, 
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AACAAGCTGAGTGCCCAGGCGGGTGCCGAAATGGAGGCTTTTGTAATGAAAGACGCATCTGCGAGTG 
AGAGGCATCCATGAACTTCACACTTGCGGGCTGCATCAGCACACGCTCCTATCAACCCAAGTACTGTGG I 
AGTTTG 
TGTACGGTCGGCATCTGAGACCAGTGAGAAACGCCCCTTCATGTGTGCTTACCCAGGCTGCAATAA 	 
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AtodCAGCTGGtdOGI-GTACAbAOtdcl-Gli-fAOOTT6GOGAdddattCACOAAdTCCATdoAACAGG 
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— 	, 	 

, 
77 CCACGCA  

CACCCTGCACTGAACATACCCCAAGAGCCCCTGCTGGCCCATTGCCTAGAAACCTTTGCATTCATCCTCC1 
XPNPEP2.2  72 TT  

AGACTGTGGAGTTTGATGTTGTTGAAGGAGAAAAGGGTGCGGAGGCAGCAAATGTTACAGGTCCTGGTG1 

LYB-1.2  76 GTGTTCC 

1ZHX2.1 	 67 GAGTACGACCAGTTAGCGGCCAAGACTGGCCTGGTCCGAACTGAGATTGTGCGTTGGTTCAAGGAGA 
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Claims 

1. 	A method comprising: 

(a) measuring, in a biological sample obtained from a cancer patient with renal cell 

carcinoma, an expression level of an RNA transcript of PPAP2B, or its expression product; 

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

(c) (i) determining a likelihood of recurrence of renal cell carcinoma for the patient by 

comparing the normalized expression level of PPAP2B to gene expression data 

obtained from a renal cell carcinoma sample from a population of patients with known 

clinical outcome with respect to recurrence of renal cell carcinoma, wherein increased 

normalized expression level of PPAP2B is negatively correlated with a risk of a recurrence of 

renal cell carcinoma; or 

(ii) determining a likelihood of an increased tumour stage for the patient by 

comparing the normalized expression level of PPAP2B to gene expression data 

obtained from a renal cell carcinoma sample from a population of patients with known 

clinical outcome with respect to stage of the tumour, wherein increased normalized 

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

(iii) determining a likelihood of an increased tumour grade for the patient by 

comparing the normalized expression level of PPAP2B to gene expression data obtained 

from a renal carcinoma sample from a population of patients with known clinical outcome 

with respect to grade of the tumour, wherein increased normalized expression level of 

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

(iv) determining the presence of necrosis for the patient by comparing the 

normalized expression level of PPAP2B to gene expression data obtained from a renal 

carcinoma sample from a population of patients with known clinical outcome with respect 

to presence of necrosis, wherein increased normalized expression level of PPAP2B is 

negatively correlated with the presence of necrosis; or 

(v) determining a nodal status of the patient by comparing the normalized 

expression level of PPAP2B to gene expression data obtained from a renal carcinoma 

sample from a population of patients with known clinical outcome with respect to nodal 

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

with nodal invasion. 

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

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

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

paraffin- embedded tissue sample. 

5. A method as claimed in claim 2, wherein expression levels from PPAP2B and at 

least one other gene, or its expression product are measured, wherein the at least one other 

gene or its expression product is selected from ENNRB, APOLD1, NOS3, EIFEBP1, LMNB1, 

TUBB2A, CCL5, CX3CL1, CEACAM1, or IL6, and/or any other gene, or its expression 

product selected from Tables 3a, 3b, 8a, or 8b. 

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

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

7. A method as claimed in claim 6, wherein the one or more gene subsets is 

angiogenesis, immune response, transport, cell adhesion/extracellular matrix, cell cycle, or 

apoptosis genes. 

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

and c(ii). 

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

and c(iii). 

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

c(iv). 

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

c(v). 

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

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

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

the RNA transcript of PPAP2B is measured. 
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14. 	A method as specified in any one 

wherein the expression level of the RNA 

of Parts (a), 

transcript of 

(b) and c(i) 

PPAP2B is 

of claim 1 

measured. 

and claims 2 to 7, 
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