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Abstract: Background: The occurrence and development of breast cancer has a strong correlation
with a person’s genetics. Therefore, it is important to analyze the genetic factors of breast cancer for
future development of potential targeted therapies from the genetic level. Methods: In this study, we
complete an analysis of the relevant protein–protein interaction network relating to breast cancer.
This includes three steps, which are breast cancer-relevant genes selection using mutual information
method, protein–protein interaction network reconstruction based on the STRING database, and
vital genes calculating by nodes centrality analysis. Results: The 230 breast cancer-relevant genes
were chosen in gene selection to reconstruct the protein–protein interaction network and some vital
genes were calculated by node centrality analyses. Node centrality analyses conducted with the top
10 and top 20 values of each metric found 19 and 39 statistically vital genes, respectively. In order to
prove the biological significance of these vital genes, we carried out the survival analysis and DNA
methylation analysis, inquired about the prognosis in other cancer tissues and the RNA expression
level in breast cancer. The results all proved the validity of the selected genes. Conclusions: These
genes could provide a valuable reference in clinical treatment among breast cancer patients.

Keywords: breast cancer; protein–protein interaction; mutual information; centrality analysis;
survival analysis

1. Introduction

Genes are DNA or RNA fragments that carry genetic information and that can syn-
thesize protein through a transcription–translation process or control the performance of
individual organisms by affecting the synthesis and biology of human beings [1,2]. The
incidence, development, prognosis, and drug resistance of common human diseases, such
as malignant tumors and neurodegenerative diseases, can be attributed to the abnormal
expression of genes [3,4]. For example, the activation of oncogenes could destroy the
stability of the genome and cause cancer, or the inactivation of tumor suppressor genes
could cause the genome to lose its role in inhibiting the growth of cancer cells [5]. Therefore,
accurate identification and regulation of abnormal gene expression levels are one of the
keys methods of treating diseases. In recent years, with the continuous emergence of
clinical application of targeted therapies for different tumors, the treatment of malignant
tumors had been greatly improved. Targeted therapeutic drugs play a very important
role in precision medical treatment by regulating the expression levels of target genes for
disease treatment [6,7].
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Globally, breast cancer causes the highest number of malignant tumors in females,
which seriously affects patients’ survival time and quality of life [8,9]. In the field of breast
cancer treatment, Herceptin, a drug targeting the HER-2 protein, has achieved notable
efficacy in prolonging the survival time of patients in patients with recurrent metastasis
and receiving neoadjuvant therapy. However, the discovery of both driver genes and
targeted genes often depends on the experimental experience of researchers and on the
screening of genes and the running of biological experiments to verify the authenticity
of their hypothesis [10]. This process leads to the low success rate of screening genes. In
addition to being time-consuming, laborious, and resource-intensive, the biggest problem of
this process is that it also leads to failure in the identification of key genes. The expressions
of different genes are not isolated. One gene’s expression can influence the expression
of other genes, whereas it is also influenced by other genes’ expressions in turn [11,12].
The interaction and mutual restriction constitute a protein–protein interaction network
containing tens of thousands or even tens of millions of genes, and this complexity is far
beyond brain’s reasoning ability [13]. By analyzing this network on a graph theory level,
we can identify the key genes of gene–gene interactions, the network of upstream and
downstream gene interactions, and the multi-gene common signaling pathways, providing
valuable information on disease pathogenesis and treatment strategies.

In the area of breast cancer early detection, Computer-Aided Diagnosis [14,15], Ma-
chine Learning [16,17], and Deep Learning [18,19] have all achieved promising progress
and results. However, the development of breast cancer is usually related to genetic factors,
so it is necessary to conduct in-depth research on the genetic domain. The first step of
breast cancer-related gene network analysis is gene selection, which selects the relevant
genes relating to breast cancer. Presently, 90 driver genes in breast cancer have been identi-
fied [20,21]; this set of genes can be considered as the original gene set. After this set, some
other relevant genes should also be selected, and the protein–protein interaction network
should be established based on these two relevant genes sets. The present gene selection
method is usually based on clustering or machine learning, which selects a certain category
of data from the gene database. However, there is not a commonly accepted standard or
evaluation criteria in the relevant gene selection process for clustering or machine learning
based on the methods mentioned above. With this problem in mind, this paper proposed
a breast cancer-relevant gene selection method based on mutual information. Then, we
analyzed the protein–protein interaction network, counted the genes with high centrality in
the network as a vital gene set, and explored and validated the functions of the genes in this
gene set using bioinformatics analysis. The contributions of this paper can be summarized
as follows:

• The mutual information method is used for the gene selection step, which selects
breast cancer-relevant genes from the whole genome. Using this method, we selected
230 genes as the relevant genes for breast cancer.

• The protein–protein interaction network is built and analyzed based on the selected
genes from the mutual information method. By analyzing the node centrality of the
protein–protein interaction network, we obtained the important genes with important
positions and connectivity in the network.

• Based on the vital genes, through survival analysis, DNA methylation analysis, and
RNA expression level in breast cancer and the prognosis in other cancers, we found
some genes that reduce the survival rate of breast cancer patients due to different
expression levels and confirmed their biological significance.

2. Methods
2.1. The General Framework

The methods to accomplish relevant breast cancer genes network analysis should
include three steps: gene selection, protein–protein interaction network modeling, and
network analysis. We used the breast cancer gene expression data from the TCGA database,
which includes 678 breast cancer patient samples and 23,760 genes. Firstly, we preprocessed
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the gene expression data, deleted the genes whose invalid values exceeded 50%, and
replaced the missing values with the average value. Then, gene selection was performed
based on the preprocessed gene expression data set. In the gene selection step, we chose
the mutual information method and proposed a more simplified computation. For this
step, we selected 230 genes, including the 90 genes which have been identified as a driver
genes in breast cancer [20,21], as the relevant genes for breast cancer. Then, based on
these 230 genes, the protein–protein interaction network was established based on the
information obtained from the STRING database. After that, we analyzed the protein–
protein interaction network with a centrality analysis of the nodes. The degree centrality
(DC) [22], closeness centrality (CC) [23], betweenness centrality (BC) [24], and eigenvector
centrality (EC) [25] were calculated. Based on these results, 19 and 39 genes that had the
top 10 and top 20 values in the 4 metrics, respectively, were chosen as the vital genes.
Finally, the survival analysis of these 19 genes and 39 genes showed that some differentially
expressed genes affecting the prognosis of breast cancer. The process of the method is
shown in Figure 1.
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Figure 1. The process of the method. The three steps of the process are breast cancer gene selection,
protein–protein interaction network modeling, and network analysis.

Mutual Information Method

The mutual information method is a useful information measurement method in
information theory [26]. Mutual information is usually used to measure the reliability
between two variables, X and Y; therefore, the correlation between two genes can be found
in gene expression data. In gene expression data, a gene is represented by variable X, and
the sample value of the same gene under different conditions can be represented as the
value of variable X.

For a discrete variable X, the entropy H(X) is the average information amount from
all messages received. It can be represented as:

H(X) = − ∑
x∈X

p(x)logp(x) (1)

where p(x) is the marginal possibility distribution function of vector X.
The joint entropy of X and Y can be represented as:

H(X, Y) = − ∑
x∈X,y∈Y

p(x, y)logp(x, y) (2)

MI can measure the reliability between two variables. Normally, the mutual informa-
tion of two discrete random variables X and Y can be represented in the form of entropy:

I(X, Y) = H(X) + H(Y)− H(X, Y) (3)
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A higher value of mutual information indicates a closer correlation between two
variables, while a lower value of mutual information indicates the anti-correlation between
the two variables.

Here, the entropy is estimated with Gaussian kernel probability density estimator as
follows [27]:

P(Xi) =
1
N

N
∑

j=1

1
(2π)n/2|C|n/2 · exp(− 1

2 (Xj − Xi)
TC−1(Xj − Xi)) (4)

where C is the covariance matrix of variable X, |C| is the determinant of matrix C, N is the
number of samples, and n is the number of variables (genes) in C.

According to Equations (1) and (4), the entropy of variable X can be represented as
follows:

H(X) = log[(2πe)n/2|C|1/2] =
1
2

log (2πe)n|C| (5)

According to Equation (5), Equation (3) can be transformed as:

I(X, Y) =
1
2

log
|C(X)| · |C(Y)|
|C(X, Y)| (6)

Here, the computation of mutual information between two variables is simplified by
the computation of the covariance, therefore resulting in an efficient formula for computing
mutual information between two variables.

Compared to selecting genes, if we calculate each pair of genes in the whole genome
based on the mutual information method, it will lead to a very large number of calculations.
This would be a waste of time and meaningless, and more importantly, there is no selection
standard. Therefore, we chose the 90 discovered driver genes in breast cancer [20,21] as
the original gene sets, then selected a certain number of genes from the breast cancer gene
expression data as the overall relevant genes for breast cancer. These data were then used
to conduct protein–protein interaction network analysis. The steps of gene selection based
on the mutual information method in Algorithm 1 are as follows.

Algorithm 1 Gene selection based on Mutual Information.

Input: Gene expression data X ∈ {Xi}m
i=1; Y ∈

{
Yj
}n

j=1
Output: MI values and the according Genes (Ij, Yj)
1 for j = 1 to n do
2 for i = 1 to m do
3 calculate |C(Xi)|,

∣∣C(Yj)
∣∣, ∣∣C(Xi, Yj)

∣∣;
4 calculate I(Xi, Yj) using Equation (6);
5 if I(Xi, Yj) is the max do
6 save I(Xi, Yj) to Ij;
7 end if
8 save several (Ij, Yj) according to the maximum values of Ij;
9 return

The gene expression data are divided into two matrices, X and Y. Matrix X contains
the gene expression data of the 90 driver genes of breast cancer, while matrix Y contains the
rest of the gene expression data. The outcome is listed as a number of records from matrix
Y, which has the highest correlation values (this indicates that they have the highest mutual
information value) with any of the expressions from matrix X. Then, we read one line of
data from matrix Y and compute the mutual information value with each line recorded in
matrix X (lines 1–4). Afterwards, we save the data with the highest mutual information
value in Ij (lines 5–7). After completing all mutual information computation in matrix Y,
we send the highest Ij records and their corresponding Yj to (Ij, Yj) and display the final
results (lines 8–9).
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2.2. Node Centrality

In the network analysis, centrality is an index to judge and quantify the importance
of nodes [28]. Thus, we chose four aspects, namely, degree centrality (DC) [22], closeness
centrality (CC) [23], betweenness centrality (BC) [24], and eigenvector centrality (EC) [25],
to evaluate the nodes in our gene regulatory networks. The nodes in the networks represent
the 340 selected genes.

DC is a simple measurement that counts how many neighbors a node has and describes
the direct influence of the nodes in the networks. It can be defined as follows:

DCi =
ki

N − 1
(7)

Closeness is based on the length of the average shortest path between a vertex and all
vertices in the networks. CC describes how easy it is for a node to reach other nodes in the
networks. The CC of nodes can be represented by the equation below:

CCi =
N

∑N
j=1 dij

(8)

where dij is the distance between node i and node j.
BC counts the fraction of shortest paths going through a given node. It describes the

control ability of a node through which node pairs transmit information along the shortest
path in the networks. More precisely, the BC of a node i can be described as follows:

BCi = ∑
s 6=i 6=t

ni
st

gst
(9)

where ni
st is the number of shortest paths from node s to node t going through node i, and

gst is the total number of shortest paths from s to t.
The importance of a node depends on both the number and importance of its neighbors.

EC is used to describe this property:

xi =
1
λ

N

∑
i=1

aijxj (10)

where aij = 1 if vertices i and j are connected by an edge and aij = 0 if they are not; λ is the
largest eigenvalue of ∑ aij.

3. Results

In the gene selection step, the mutual information values calculated by the other
remaining genes and driver genes are shown in Figure 2a. The scatter points in the figure
are the calculated mutual information values of each genes, and the red lines are the fitting
curves of these values. The derivative of the fitting function is obtained according to the
trend of the calculated results, and α = −0.0005 is taken as the threshold value in the
obtained results in Figure 2b. Through the set threshold, 140 genes with high mutual
information value, that is, strong correlation with a driver gene, were selected.
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Figure 2. The results of gene selection step. (a) Mutual information values. The calculated values of
all other remaining genes and driver genes, which, in function y, is the fitting curve equation, and R2

is the coefficient of determination, meaning the higher the fitting degree, the closer to 1. (b) Threshold.
All values are derived based on the obtained fitting curve function y in (a) and sorted according to
the resulting values.

Based on the selected breast cancer-related gene set in the gene selection step, the
interactions of 230 genes were queried in the STRING database, and the protein–protein
interaction network of these genes was reconstructed. The reconstruction results are shown
in Figure 3.

The corresponding degree centrality, closeness centrality, betweenness centrality, and
eigenvector centrality values of the 230 genes are shown in Figure 4. For convenience, the
genes were numbered from 1 to 230. There are several genes with a high value, and the
remaining ones are generally lower in Figure 4. Thus, the higher-value genes with higher
metrics are more valuable and important to analyze in the protein–protein interaction
network.

Based on the results of Figure 4, we summarized the top 10 genes with the highest
value among the 230 genes. First, the genes were sorted by the value from largest to
smallest. Then, the top 10 genes with the largest values were selected and shown in Table 1.
There are 19 genes in Table 1, including 10 driver genes and 9 selected genes.

Table 1. Top 10 genes in four metrics of node centrality.

Metrics Top 10 Genes

Degree Centrality TP53, CCNA2, CDK1, CCNB1, BUB1, TOP2A, BRCA1, BUB1B,
KIF11, NCAPG

Closeness Centrality TP53, BRCA1, CCNA2, MYC, CCND1, CDK1, AKT1, CCNB1,
CDKN2A, TOP2A

Betweenness Centrality TP53, BRCA1, CCNA2, CDK1, CREBBP, SMAD4, AKT1, CCND1,
ESR1, CCNB1

Eigenvector Centrality CCNA2, CDK1, BUB1, CCNB1, TOP2A, KIF11, BUB1B, NCAPG,
KIF20A, CENPE

In addition, a total of 39 of the top 20 genes with the highest value among the 230 genes
are also summarized and shown in Table 2, including 19 driver genes and 20 selected genes.
These calculated 19 and 39 genes are called the top 10 and top 20 vital genes.
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Table 2. Top 20 genes in four metrics of node centrality.

Metrics Top 20 Genes

Degree Centrality TP53, CCNA2 CDK1, CCNB1, BUB1, TOP2A, BRCA1, BUB1B,
KIF11, NCAPG, CCNB2, KIF23, CENPE, KIF20A, KIF4A, ASPM,
TPX2, DLGAP5, CCND1, KIF15

Closeness Centrality TP53, BRCA1, CCNA2, MYC, CCND1, CDK1, AKT1, CCNB1,
CDKN2A, TOP2A, BUB1, ATM, ESR1, CREBBP, PTEN, EGFR,
RAD51, BUB1B, MDM2, ERBB2

Betweenness Centrality TP53, BRCA1, CCNA2, CDK1, REBBP, SMAD4, AKT1, CCND1,
ESR1, CCNB1, MYC, PTEN, STAG2, CNOT3, TOP2A, PIK3CA,
HRAS, ATM, BUB1, KIF23

Eigenvector Centrality CCNA2, CDK1, BUB1, CCNB1, TOP2A, KIF11, BUB1B, NCAPG,
KIF20A, CENPE, KIF4A, ASPM, CCNB2, TPX2, MELK, DLGAP5,
KIF23, KIF15, CEP55, NUSAP1
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Figure 3. The protein–protein interaction network of breast cancer-relevant genes. Node represents
gene, and edge represents the interaction between two genes.
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Figure 4. Node centrality analysis of 230 genes. The abscissa is a gene, which is represented by a number,
and the ordinate is the result value of a gene calculated by the corresponding node centrality metric.
(a) Degree centrality; (b) Closeness centrality; (c) Betweenness centrality; (d) Eigenvector centrality.

The 3650-day (10-year) survival analysis statistics of these 19 vital genes of the top 10
were carried out, and five genes have a log rank p < 0.05, which are CDK1, CCNB1, BUB1,
BUB1B, and KIF20A. The survival curves of these genes are shown in Figure 5.

The 3650-day (10-year) survival analysis statistics of the 39 vital genes of the top 20
were carried out, and 12 genes with a log rank p < 0.05 were obtained, including CDK1,
CCNB1, BUB1, BUB1B, KIF23, CCNB2, KIF20A, KIF4A, MELK, RAD51, HRAS, and CEP55.
Because the genes in top 20 genes must contain that the top 10 genes, so that the 5 genes
with significant differences in survival rate among the top 10 genes must also be included in
the 12 genes in this experiment. Therefore, we only list the survival curves of the remaining
7 genes in the top 20, and the survival curves of these 7 genes are shown in Figure 6.

The DNA methylation analysis [29,30] also concluded that 11 of the top 10 genes in
Table 1, which are CCNA2, CCNB1, TP53, BRCA1, TOP2A, CCND1, AKT1, CREBBP, SMAD4,
ESR1, and CENPE, had a higher level of DNA methylation in breast cancer. The detailed
CpGs in Figure 7 show that the following genese displayed higher expression levels in breast
cancer: cg07263562 of CCNA2; cg13849825, cg13647309, cg17668562 of CCNB1; cg10792831,
cg16397722 of TP53; cg07054526, cg16029534 of BRCA1; cg22935319 of TOP2A; cg11234767,
cg15974867 of CCND1; cg02072813, cg06934468, cg10100767, cg01694276, cg20923444 of
AKT1; cg16560077, cg01963870, cg27390443, cg27318635, cg03140190, cg05898629 of CREBBP;
cg00400189 of SMAD4; cg12209876, cg03732055, cg09414638 of ESR1; cg21346648, cg24651824,
cg27443373 of CENPE.

Based on the 39 genes which are the vital genes of the top 20 in Table 2, we searched
the RNA expression of these genes in breast cancer on the proteinatlas database [31–33].
All 39 genes were expressed in breast cancer (FPKM > 1). In addition, we also searched
for prognostic markers of these genes in other cancer tissues and found that 34 genes had
significant functions (p < 0.001). The results are shown in Table 3, where (−) indicates that
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the gene has an unfavorable prognostic marker in the analyzed cancer, and (+) indicates
that the gene is a favorable prognostic marker in the analyzed cancer.
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Figure 5. The gene survival curves of the top 10 genes. The blue line indicates that the expression
value is higher than the median, and the red line indicates that the expression value is lower than the
median. P-value is the result of log-rank test (p < 0.05 means the result has the significant). (a) CDK1;
(b) CCNB1; (c) BUB1; (d) BUB1B; (e) KIF20A.
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Figure 6. The remaining 7 genes’ survival curves of the top 20 genes. (a) KIF23; (b) CCNB2; (c) KIF4A;
(d) MELK; (e) RAD51; (f) HRAS; (g) CEP55.
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TCGA−A2−A3Y0
TCGA−D8−A1XS
TCGA−LD−A7W

5
TCGA−LL−A5YN
TCGA−AR−A5QQ
TCGA−LL−A5YO
TCGA−A2−A3XZ
TCGA−LL−A7T0
TCGA−A2−A3XX
TCGA−EW

−A3U0
TCGA−E2−A573
TCGA−B6−A3ZX
TCGA−B6−A402
TCGA−A2−A4S3
TCGA−E9−A54X
TCGA−C8−A8HP
TCGA−C8−A8HQ
TCGA−5L−AAT0
TCGA−A7−A6VX
TCGA−EW

−A1PC
TCGA−AO−A128
TCGA−AR−A1AQ
TCGA−AO−A12B
TCGA−AO−A12G
TCGA−AO−A124
TCGA−LL−A5YL
TCGA−AO−A125
TCGA−E2−A108
TCGA−AO−A03N
TCGA−A1−A0SH
TCGA−A2−A0T5
TCGA−E2−A107
TCGA−A2−A0YL
TCGA−AO−A12E
TCGA−AQ−A04H
TCGA−A2−A0YI
TCGA−A7−A0DC
TCGA−A2−A3XW
TCGA−A2−A0EP
TCGA−GM

−A3XL
TCGA−E2−A106
TCGA−OL−A66P
TCGA−B6−A400
TCGA−A2−A3XV
TCGA−E2−A1LG
TCGA−AC−A3YI
TCGA−JL−A3YW
TCGA−AN−A0XW
TCGA−E9−A229
TCGA−BH−A0B8
TCGA−E2−A1BC
TCGA−EW

−A1IX
TCGA−EW

−A1P0
TCGA−E9−A1R6
TCGA−E9−A22H
TCGA−E9−A1RD
TCGA−AC−A2FM
TCGA−AR−A1AN
TCGA−A7−A3IZ
TCGA−C8−A26X
TCGA−D8−A27I
TCGA−OL−A66L
TCGA−EW

−A424
TCGA−GM

−A3NW
TCGA−BH−A8FY
TCGA−AC−A2FE
TCGA−E9−A6HE
TCGA−E9−A22E
TCGA−E9−A22D
TCGA−E9−A226
TCGA−E9−A22G
TCGA−D8−A1Y3
TCGA−AC−A23H
TCGA−BH−A209
TCGA−E9−A1RB
TCGA−BH−A204
TCGA−BH−A208
TCGA−E9−A1N3
TCGA−E9−A1RF
TCGA−E9−A1RC
TCGA−E9−A22B
TCGA−E9−A22A
TCGA−B6−A1KC
TCGA−E2−A1LS
TCGA−E9−A228

cg07263562

cg10002561

cg06762614

cg07806866

cg20391652

cg06952910

cg01854459

cg20573242

cg18913527

cg04314790

cg04512424

cg12718671

cg08201690

cg22219489

event
age
race
ethnicity

U
C

S
C

_R
efG

ene_G
roup

R
elation_to_U

C
S

C
_C

pG
_Island

ethnicity
[Not Available]
[Not Evaluated]
[Unknown]
HISPANIC OR LATINO
NOT HISPANIC OR LATINO

race
[Not Available]
[Not Evaluated]
AMERICAN INDIAN OR ALASKA NATIVE
ASIAN
BLACK OR AFRICAN AMERICAN
WHITE

age
(26,48]
(48,58]
(58,67]
(67,90]

event
Alive
Dead

Relation_to_UCSC_CpG_Island
Island
N_Shelf
N_Shore
S_Shore

UCSC_RefGene_Group
1stExon
1stExon;5'UTR
Body
TSS1500
TSS200

0.2

0.4

0.6

0.8

(a)

TCGA−D8−A1XR
TCGA−AR−A256
TCGA−EW

−A1PA
TCGA−3C−AALJ
TCGA−D8−A1JH
TCGA−S3−AA14
TCGA−M

S−A51U
TCGA−AN−A0XW
TCGA−B6−A0RP
TCGA−B6−A0X1
TCGA−D8−A1JA
TCGA−A2−A3XV
TCGA−C8−A1HK
TCGA−D8−A27N
TCGA−EW

−A1IY
TCGA−E2−A1LB
TCGA−A2−A3XU
TCGA−AN−A0XT
TCGA−AC−A5EI
TCGA−AC−A7VC
TCGA−AO−A03M
TCGA−AO−A0JB
TCGA−BH−A0BM
TCGA−EW

−A6SB
TCGA−AO−A0JA
TCGA−BH−A0H7
TCGA−A1−A0SO
TCGA−BH−A0HN
TCGA−AR−A1AX
TCGA−A2−A0T1
TCGA−A2−A0YM
TCGA−A2−A0YT
TCGA−AR−A0U2
TCGA−B6−A0W

Z
TCGA−A1−A0SJ
TCGA−AO−A12C
TCGA−A2−A0ST
TCGA−AO−A12E
TCGA−BH−A0B8
TCGA−AO−A03L
TCGA−A2−A0YD
TCGA−AN−A0XU
TCGA−AQ−A04H
TCGA−A2−A0YF
TCGA−B6−A0X7
TCGA−E9−A1R6
TCGA−A2−A1FW
TCGA−BH−A6R8
TCGA−A7−A26J
TCGA−AR−A5QP
TCGA−BH−A0W

A
TCGA−E9−A54Y
TCGA−AO−A129
TCGA−AQ−A04L
TCGA−BH−A204
TCGA−BH−A208
TCGA−E9−A1RB
TCGA−E9−A1RD
TCGA−5L−AAT1
TCGA−BH−AB28
TCGA−3C−AALK
TCGA−5T−A9QA
TCGA−3C−AAAU
TCGA−UU−A93S
TCGA−LD−A9QF
TCGA−3C−AALI
TCGA−AC−A8OQ
TCGA−S3−AA10
TCGA−A2−A4S3
TCGA−AC−A4ZE
TCGA−A7−A4SE
TCGA−LL−A9Q3
TCGA−5L−AAT0
TCGA−OL−A6VQ
TCGA−A7−A4SB
TCGA−E2−A9RU
TCGA−S3−AA15
TCGA−A7−A5ZW
TCGA−AC−A3TN
TCGA−D8−A27K
TCGA−B6−A40B
TCGA−E9−A1R7
TCGA−E9−A1NE
TCGA−OL−A5DA
TCGA−D8−A1XT
TCGA−HN−A2OB
TCGA−C8−A9FZ
TCGA−AO−A1KQ
TCGA−AR−A2LR
TCGA−E2−A14U
TCGA−EW

−A1IX
TCGA−A7−A426
TCGA−D8−A73X
TCGA−A2−A3XY
TCGA−LL−A441
TCGA−A2−A0CO
TCGA−AQ−A7U7
TCGA−E2−A15I
TCGA−BH−A0HA
TCGA−BH−A0HB
TCGA−A2−A1FX
TCGA−BH−A0BA
TCGA−BH−A0DK
TCGA−BH−A18V
TCGA−E9−A2JT
TCGA−AC−A6IV
TCGA−AR−A5QN
TCGA−AR−A24X
TCGA−AR−A24P
TCGA−GM

−A5PV
TCGA−D8−A1XB
TCGA−D8−A1XD
TCGA−AN−A0XL
TCGA−BH−A0BJ
TCGA−BH−A0DH
TCGA−AR−A0U4
TCGA−AR−A0TT
TCGA−B6−A0RT
TCGA−E2−A1B6
TCGA−E2−A573
TCGA−OL−A6VR
TCGA−AO−A0JG
TCGA−A2−A3Y0
TCGA−LL−A5YO
TCGA−AO−A0JF
TCGA−BH−A6R9
TCGA−A2−A25B
TCGA−OL−A66O
TCGA−E9−A54X
TCGA−A2−A1FZ
TCGA−A2−A4RY
TCGA−AR−A2LK
TCGA−AR−A255
TCGA−AN−A0XP
TCGA−E9−A1RG
TCGA−A7−A3IZ
TCGA−AN−A0XS
TCGA−C8−A27B
TCGA−AR−A24Q
TCGA−AR−A24Z
TCGA−B6−A3ZX
TCGA−D8−A27M
TCGA−OL−A5RY
TCGA−AC−A2B8
TCGA−AR−A5QQ
TCGA−D8−A73U
TCGA−AC−A5EH
TCGA−E9−A243
TCGA−GI−A2C9
TCGA−A2−A259
TCGA−AC−A23G
TCGA−C8−A278
TCGA−E9−A1RH
TCGA−OL−A5RU
TCGA−A2−A25F
TCGA−AC−A2FF
TCGA−AR−A24S
TCGA−D8−A1JB
TCGA−OL−A5RX
TCGA−LL−A5YM
TCGA−AC−A6NO
TCGA−BH−A0W

3
TCGA−AC−A62Y
TCGA−E9−A3QA
TCGA−E9−A1RA
TCGA−BH−A0B6
TCGA−C8−A273
TCGA−AC−A2FE
TCGA−EW

−A1IZ
TCGA−E2−A1LH
TCGA−A7−A26F
TCGA−AC−A2FB
TCGA−GM

−A5PX
TCGA−A7−A3J1
TCGA−AR−A24U
TCGA−E9−A5UP
TCGA−OL−A5RW
TCGA−AC−A3OD
TCGA−AR−A24L
TCGA−AR−A254
TCGA−AR−A24W
TCGA−AR−A2LQ
TCGA−A2−A3KC
TCGA−A2−A25E
TCGA−D8−A1X5
TCGA−E2−A1IL
TCGA−E9−A1R4
TCGA−GM

−A2DB
TCGA−A2−A3KD
TCGA−A7−A26H
TCGA−D8−A27L
TCGA−D8−A27W
TCGA−EW

−A2FR
TCGA−AR−A24R
TCGA−BH−A28Q
TCGA−E9−A1NF
TCGA−EW

−A2FW
TCGA−A2−A3XW
TCGA−BH−A1FE
TCGA−E9−A3HO
TCGA−E2−A1BD
TCGA−E9−A1N9
TCGA−EW

−A1J6
TCGA−AC−A2FG
TCGA−C8−A274
TCGA−GM

−A2DD
TCGA−A7−A26I
TCGA−E2−A2P5
TCGA−A2−A25C
TCGA−AC−A5XU
TCGA−E9−A249
TCGA−GM

−A3XN
TCGA−C8−A3M

7
TCGA−D8−A1XC
TCGA−E9−A245
TCGA−AC−A3QP
TCGA−D8−A1XG
TCGA−AR−A24H
TCGA−E2−A2P6
TCGA−GM

−A2DK
TCGA−AR−A2LE
TCGA−GM

−A2DH
TCGA−AR−A2LL
TCGA−BH−A2L8
TCGA−GM

−A2DM
TCGA−AR−A2LJ
TCGA−EW

−A2FV
TCGA−E9−A2JS
TCGA−AC−A3TM
TCGA−OL−A5S0
TCGA−AC−A2FK
TCGA−C8−A26W
TCGA−D8−A27G
TCGA−E9−A1QZ
TCGA−GM

−A2DL
TCGA−E9−A1NI
TCGA−E9−A1R0
TCGA−C8−A26Y
TCGA−BH−A203
TCGA−C8−A26V
TCGA−EW

−A1P1
TCGA−GI−A2C8
TCGA−AR−A2LH
TCGA−AR−A24V
TCGA−AR−A2LN
TCGA−E9−A1R2
TCGA−E9−A24A
TCGA−GM

−A2DI
TCGA−D8−A1JD
TCGA−E9−A1ND
TCGA−D8−A1Y1
TCGA−LL−A440
TCGA−A7−A26E
TCGA−BH−A1EN
TCGA−OL−A66J
TCGA−EW

−A1P3
TCGA−EW

−A1PE
TCGA−E2−A1IG
TCGA−EW

−A1J2
TCGA−C8−A1HO
TCGA−D8−A3Z6
TCGA−E2−A1L9
TCGA−OK−A5Q2
TCGA−S3−AA17
TCGA−AC−A5XS
TCGA−BH−A8FY
TCGA−E9−A1N4
TCGA−D8−A1Y0
TCGA−S3−AA12
TCGA−BH−A8FZ
TCGA−EW

−A424
TCGA−BH−A5J0
TCGA−BH−A42U
TCGA−GM

−A3XG
TCGA−OL−A5D8
TCGA−E2−A1II
TCGA−EW

−A1PG
TCGA−EW

−A1J5
TCGA−EW

−A1OV
TCGA−PL−A8LX
TCGA−D8−A73W
TCGA−OL−A66I
TCGA−A1−A0SG
TCGA−E9−A1NG
TCGA−E9−A5FK
TCGA−E9−A22H
TCGA−D8−A1X9
TCGA−E2−A1LI
TCGA−BH−A42V
TCGA−D8−A1XM
TCGA−EW

−A1P7
TCGA−BH−A0HX
TCGA−BH−A1FB
TCGA−E9−A229
TCGA−D8−A1XQ
TCGA−C8−A8HR
TCGA−D8−A1XL
TCGA−A7−A6VV
TCGA−B6−A0X5
TCGA−OL−A5D7
TCGA−AC−A3HN
TCGA−GM

−A2DF
TCGA−E9−A248
TCGA−OL−A5RV
TCGA−AC−A3YJ
TCGA−BH−A1FU
TCGA−AR−A24K
TCGA−AR−A252
TCGA−A2−A25A
TCGA−GM

−A2D9
TCGA−E9−A3Q9
TCGA−A7−A3IY
TCGA−E2−A3DX
TCGA−GM

−A3NY
TCGA−A2−A25D
TCGA−D8−A27T
TCGA−AR−A2LO
TCGA−AC−A2FO
TCGA−GM

−A2DN
TCGA−GM

−A2DO
TCGA−BH−A0AY
TCGA−A7−A13F
TCGA−BH−A0HP
TCGA−BH−A1ET
TCGA−BH−A0W

4
TCGA−E2−A1B4
TCGA−EW

−A1PC
TCGA−A2−A0T6
TCGA−A2−A0YG
TCGA−C8−A26Z
TCGA−B6−A0RV
TCGA−E9−A247
TCGA−A2−A0EP
TCGA−A2−A3XS
TCGA−AR−A1AO
TCGA−E2−A10F
TCGA−A7−A425
TCGA−AR−A1AQ
TCGA−BH−A0DV
TCGA−A7−A0CH
TCGA−E2−A108
TCGA−AO−A0JC
TCGA−BH−A0HF
TCGA−E2−A1IH
TCGA−BH−A8G0
TCGA−E2−A14N
TCGA−A2−A0YJ
TCGA−AC−A62X
TCGA−OL−A66K
TCGA−S3−AA0Z
TCGA−GM

−A3XL
TCGA−AQ−A54N
TCGA−C8−A27A
TCGA−B6−A0W

V
TCGA−A7−A4SA
TCGA−GM

−A4E0
TCGA−UL−AAZ6
TCGA−A7−A4SD
TCGA−A7−A5ZV
TCGA−A2−A0T0
TCGA−E2−A10C
TCGA−A7−A13D
TCGA−AO−A0JL
TCGA−A2−A0YE
TCGA−AR−A0TV
TCGA−A2−A0YK
TCGA−BH−A0BT
TCGA−A2−A0SV
TCGA−EW

−A6SA
TCGA−A2−A0SW
TCGA−E9−A1RE
TCGA−AR−A1AV
TCGA−BH−A0HY
TCGA−AR−A1AT
TCGA−BH−A0DD
TCGA−BH−A0B9
TCGA−AR−A0U0
TCGA−AR−A0TP
TCGA−B6−A1KF
TCGA−AR−A250
TCGA−E2−A1L8
TCGA−A2−A3XT
TCGA−E2−A109
TCGA−D8−A1XK
TCGA−EW

−A1PB
TCGA−EW

−A423
TCGA−BH−A0DZ
TCGA−LL−A8F5
TCGA−A2−A0T2
TCGA−AO−A0JM
TCGA−D8−A1JU
TCGA−C8−A1HG
TCGA−C8−A1HI
TCGA−EW

−A1OY
TCGA−BH−A5IZ
TCGA−E9−A5FL
TCGA−A2−A3XZ
TCGA−AC−A62V
TCGA−EW

−A6S9
TCGA−E2−A1L6
TCGA−EW

−A3U0
TCGA−A7−A4SC
TCGA−LQ−A4E4
TCGA−A2−A4S1
TCGA−D8−A4Z1
TCGA−BH−A0AW
TCGA−D8−A1JM
TCGA−C8−A275
TCGA−E9−A1NH
TCGA−A7−A26G
TCGA−AC−A2QH
TCGA−LL−A7SZ
TCGA−S3−A6ZF
TCGA−LL−A6FR
TCGA−D8−A1JC
TCGA−OL−A66N
TCGA−OL−A66P
TCGA−D8−A1XW
TCGA−AC−A7VB
TCGA−D8−A1XJ
TCGA−D8−A1XV
TCGA−EW

−A1PH
TCGA−AC−A8OP
TCGA−E2−A576
TCGA−A1−A0SK
TCGA−AC−A2BK
TCGA−AC−A23C
TCGA−D8−A27F
TCGA−OL−A97C
TCGA−A2−A4S0
TCGA−A7−A6VY
TCGA−LL−A73Y
TCGA−LL−A740
TCGA−OL−A66L
TCGA−B6−A0W

X
TCGA−A7−A5ZX
TCGA−PL−A8LZ
TCGA−D8−A1XZ
TCGA−AC−A6IW
TCGA−C8−A8HP
TCGA−B6−A0W

Y
TCGA−OL−A6VO
TCGA−LL−A73Z
TCGA−AC−A6IX
TCGA−LL−A5YL
TCGA−A8−A075
TCGA−C8−A8HQ
TCGA−E2−A1LK
TCGA−C8−A1HJ
TCGA−D8−A27H
TCGA−B6−A400
TCGA−AN−A0XN
TCGA−B6−A0RU
TCGA−AC−A8OR
TCGA−AQ−A54O
TCGA−LD−A74U
TCGA−A7−A6VW
TCGA−AO−A128
TCGA−AR−A251
TCGA−D8−A1JG
TCGA−B6−A402
TCGA−EW

−A6SD
TCGA−C8−A1HN
TCGA−E2−A1BC
TCGA−A2−A0T5
TCGA−C8−A26X
TCGA−A2−A0YI
TCGA−AR−A1AK
TCGA−A7−A0DB
TCGA−AN−A0XV
TCGA−AR−A1AR
TCGA−A7−A13E
TCGA−B6−A0RN
TCGA−A2−A3XX
TCGA−B6−A0RS
TCGA−AR−A0TZ
TCGA−AR−A1AS
TCGA−A2−A0YL
TCGA−B6−A1KN
TCGA−EW

−A1OZ
TCGA−BH−A201
TCGA−E2−A1LG
TCGA−E2−A1IF
TCGA−E9−A1NA
TCGA−A7−A13G
TCGA−AR−A5QM
TCGA−BH−A1F8
TCGA−BH−A1FH
TCGA−BH−A1EX
TCGA−D8−A1JE
TCGA−E9−A1N8
TCGA−AC−A2QI
TCGA−AC−A2QJ
TCGA−AR−A24T
TCGA−D8−A1J8
TCGA−E2−A1IJ
TCGA−E9−A295
TCGA−E9−A3X8
TCGA−AC−A2FM
TCGA−AC−A3BB
TCGA−D8−A27I
TCGA−D8−A27P
TCGA−A7−A3RF
TCGA−E9−A1N5
TCGA−A1−A0SF
TCGA−PL−A8LY
TCGA−B6−A409
TCGA−BH−A202
TCGA−D8−A1XS
TCGA−PE−A5DC
TCGA−E2−A1LL
TCGA−B6−A1KI
TCGA−EW

−A1J3
TCGA−AR−A1AM
TCGA−E9−A1N6
TCGA−AC−A3W

5
TCGA−AC−A3W

7
TCGA−AO−A12B
TCGA−EW

−A1PD
TCGA−D8−A1JJ
TCGA−D8−A27E
TCGA−A1−A0SN
TCGA−D8−A1XU
TCGA−D8−A1Y2
TCGA−E9−A1R5
TCGA−D8−A1XY
TCGA−A1−A0SE
TCGA−A1−A0SH
TCGA−AC−A3YI
TCGA−AR−A0TX
TCGA−C8−A1HF
TCGA−E2−A1B0
TCGA−BH−A1FN
TCGA−PL−A8LV
TCGA−A2−A0T7
TCGA−A8−A08O
TCGA−A1−A0SQ
TCGA−B6−A408
TCGA−A7−A3J0
TCGA−AO−A1KT
TCGA−AO−A1KO
TCGA−OL−A5RZ
TCGA−D8−A1J9
TCGA−EW

−A1P0
TCGA−A1−A0SI
TCGA−JL−A3YX
TCGA−E2−A1IK
TCGA−E2−A1LE
TCGA−A1−A0SB
TCGA−BH−A0DI
TCGA−AR−A1AP
TCGA−D8−A1JN
TCGA−AR−A1AY
TCGA−BH−A1EV
TCGA−BH−A1FM
TCGA−E9−A244
TCGA−BH−A1EY
TCGA−BH−A0C3
TCGA−E2−A1AZ
TCGA−AR−A0TU
TCGA−BH−A0BS
TCGA−BH−A1EW
TCGA−BH−A0AU
TCGA−E2−A1B1
TCGA−BH−A1FG
TCGA−A7−A0DC
TCGA−E9−A1NC
TCGA−BH−A0HK
TCGA−E2−A15K
TCGA−AN−A0XO
TCGA−AR−A1AN
TCGA−BH−A0DG
TCGA−BH−A0BZ
TCGA−A2−A0EN
TCGA−B6−A0W

W
TCGA−C8−A1HL
TCGA−AO−A1KS
TCGA−D8−A1XA
TCGA−A7−A6VX
TCGA−BH−A1EU
TCGA−B6−A0W

T
TCGA−BH−A1ES
TCGA−AO−A03U
TCGA−BH−A0H0
TCGA−A2−A0EU
TCGA−BH−A0E1
TCGA−AR−A1AU
TCGA−BH−A0AZ
TCGA−A7−A0CE
TCGA−AO−A125
TCGA−AR−A1AW
TCGA−BH−A0W

5
TCGA−BH−A0BC
TCGA−BH−A0C0
TCGA−BH−A0GY
TCGA−E2−A107
TCGA−BH−A0GZ
TCGA−EW

−A1IW
TCGA−A1−A0SM
TCGA−AO−A03N
TCGA−AC−A3QQ
TCGA−LL−A6FQ
TCGA−BH−A0H9
TCGA−BH−A1F0
TCGA−BH−A0BV
TCGA−BH−A0DQ
TCGA−A2−A0SX
TCGA−A8−A0A6
TCGA−EW

−A1J1
TCGA−BH−A0RX
TCGA−AR−A0TW
TCGA−AR−A1AJ
TCGA−E2−A56Z
TCGA−A7−A2KD
TCGA−BH−A0B3
TCGA−BH−A0BF
TCGA−B6−A0I1
TCGA−D8−A27R
TCGA−A2−A0T4
TCGA−C8−A1HM
TCGA−A1−A0SP
TCGA−B6−A0RE
TCGA−B6−A0X4
TCGA−E2−A105
TCGA−B6−A0RO
TCGA−BH−A0E0
TCGA−AO−A124
TCGA−A2−A0SU
TCGA−AR−A1AI
TCGA−BH−A0E2
TCGA−A7−A0D9
TCGA−BH−A0DS
TCGA−AR−A0TQ
TCGA−BH−A0H6
TCGA−E2−A574
TCGA−B6−A40C
TCGA−BH−A0H3
TCGA−A2−A1G6
TCGA−E2−A1L7
TCGA−B6−A0RI
TCGA−E2−A15J
TCGA−EW

−A1OW
TCGA−B6−A0IK
TCGA−D8−A1JP
TCGA−A2−A1G1
TCGA−AQ−A0Y5
TCGA−D8−A1JK
TCGA−BH−A1FC
TCGA−BH−A1FD
TCGA−E2−A1B5
TCGA−E9−A6HE
TCGA−B6−A401
TCGA−JL−A3YW
TCGA−LL−A5YN
TCGA−AC−A8OS
TCGA−A2−A0CR
TCGA−OL−A66H
TCGA−E2−A1IN
TCGA−EW

−A1PF
TCGA−B6−A0RG
TCGA−E2−A1IO
TCGA−BH−A1FR
TCGA−AQ−A1H2
TCGA−HN−A2NL
TCGA−D8−A1JL
TCGA−D8−A1XF
TCGA−AO−A0JE
TCGA−EW

−A1P6
TCGA−AO−A1KR
TCGA−E2−A570
TCGA−AC−A3W

6
TCGA−LL−A442
TCGA−AC−A3EH
TCGA−BH−A28O
TCGA−A2−A0YH
TCGA−AR−A0U3
TCGA−LL−A5YP
TCGA−A2−A4RX
TCGA−A7−A4SF
TCGA−BH−A1F2
TCGA−D8−A1JF
TCGA−EW

−A1P4
TCGA−BH−A1F6
TCGA−EW

−A1P8
TCGA−E9−A1R3
TCGA−E9−A227
TCGA−OL−A5D6
TCGA−BH−A42T
TCGA−E2−A1LA
TCGA−AR−A24N
TCGA−LL−A6FP
TCGA−E9−A22D
TCGA−B6−A1KC
TCGA−E9−A226
TCGA−D8−A1Y3
TCGA−E2−A1LS
TCGA−E9−A22A
TCGA−E9−A1N3
TCGA−E9−A1RC
TCGA−E9−A22B
TCGA−E9−A228
TCGA−BH−A209
TCGA−E9−A1RF
TCGA−AC−A23H
TCGA−E9−A22E
TCGA−E9−A22G
TCGA−A2−A0CT
TCGA−A2−A1FV
TCGA−A2−A0SY
TCGA−GM

−A2DA
TCGA−B6−A0RL
TCGA−LD−A66U
TCGA−EW

−A1OX
TCGA−D8−A1X6
TCGA−LL−A7T0
TCGA−PE−A5DD
TCGA−D8−A1XO
TCGA−A7−A56D
TCGA−D8−A1X8
TCGA−AR−A0TR
TCGA−BH−A1F5
TCGA−BH−A1FJ
TCGA−A2−A4RW
TCGA−A2−A04R
TCGA−E2−A10E
TCGA−E2−A1IE
TCGA−BH−A1EO
TCGA−AR−A1AL
TCGA−LD−A7W

5
TCGA−AO−A12G
TCGA−BH−A0DP
TCGA−AO−A0JD
TCGA−AO−A126
TCGA−S3−A6ZH
TCGA−A2−A1G0
TCGA−D8−A3Z5
TCGA−E2−A1IU
TCGA−D8−A27V
TCGA−GM

−A3NW
TCGA−A2−A4S2
TCGA−AC−A2BM
TCGA−AR−A24O
TCGA−A7−A13H
TCGA−EW

−A3E8
TCGA−A2−A0CK
TCGA−EW

−A2FS
TCGA−C8−A3M

8
TCGA−E9−A1RI
TCGA−AR−A2LM
TCGA−D8−A1JI
TCGA−EW

−A1P5
TCGA−B6−A0RM
TCGA−LL−A50Y
TCGA−AN−A0XR
TCGA−E2−A10B
TCGA−BH−A0B5
TCGA−E9−A5UO
TCGA−E2−A106
TCGA−GM

−A2DC
TCGA−4H−AAAK
TCGA−S3−AA11
TCGA−AQ−A1H3
TCGA−AC−A23E
TCGA−AO−A0JJ
TCGA−BH−A0HI
TCGA−AO−A0JI
TCGA−S3−A6ZG
TCGA−D8−A1X7
TCGA−AR−A24M
TCGA−EW

−A6SC
TCGA−C8−A1HE
TCGA−LD−A7W

6
TCGA−A8−A0AD
TCGA−PE−A5DE
TCGA−A2−A0YC
TCGA−AO−A1KP
TCGA−BH−A1FL
TCGA−E2−A572
TCGA−A2−A1G4
TCGA−D8−A1JS
TCGA−B6−A2IU
TCGA−D8−A1JT

cg13849825

cg13647309

cg17668562

cg00290373

cg01276222

cg06452669

cg20440575

cg23935746

cg09999250

cg10556830

cg06979550

cg24088685

event
age
race
ethnicity

U
C

S
C

_R
efG

ene_G
roup

R
elation_to_U

C
S

C
_C

pG
_Island

ethnicity
[Not Available]
[Not Evaluated]
[Unknown]
HISPANIC OR LATINO
NOT HISPANIC OR LATINO

race
[Not Available]
[Not Evaluated]
AMERICAN INDIAN OR ALASKA NATIVE
ASIAN
BLACK OR AFRICAN AMERICAN
WHITE

age
(26,48]
(48,58]
(58,67]
(67,90]

event
Alive
Dead

Relation_to_UCSC_CpG_Island
Island
N_Shore
Open_Sea
S_Shelf
S_Shore

UCSC_RefGene_Group
1stExon;5'UTR
3'UTR
Body
TSS1500
TSS200

0.2

0.4

0.6

0.8

(b)

TCGA−D8−A27F
TCGA−D8−A27H
TCGA−LL−A5YP
TCGA−PL−A8LY
TCGA−AC−A2QH
TCGA−AR−A2LR
TCGA−AQ−A54N
TCGA−A1−A0SB
TCGA−A1−A0SK
TCGA−B6−A1KF
TCGA−D8−A1XG
TCGA−D8−A1JH
TCGA−AR−A1AP
TCGA−E2−A15J
TCGA−A1−A0SQ
TCGA−GM

−A2DM
TCGA−LL−A442
TCGA−A2−A3XU
TCGA−A7−A6VX
TCGA−AN−A0XT
TCGA−E2−A1LG
TCGA−LL−A5YM
TCGA−AN−A0XW
TCGA−AC−A5EI
TCGA−B6−A0X4
TCGA−D8−A27N
TCGA−AC−A2QI
TCGA−AR−A24P
TCGA−A7−A0DB
TCGA−GM

−A2DK
TCGA−AO−A0JJ
TCGA−E9−A1NH
TCGA−B6−A0W

T
TCGA−AR−A1AY
TCGA−D8−A27E
TCGA−OL−A66H
TCGA−B6−A0RM
TCGA−BH−A8FY
TCGA−E9−A1R5
TCGA−AR−A5QN
TCGA−EW

−A1IY
TCGA−AC−A3QQ
TCGA−D8−A1JE
TCGA−C8−A8HQ
TCGA−A2−A4S0
TCGA−E2−A1L9
TCGA−AC−A3TM
TCGA−LD−A7W

6
TCGA−BH−A0HP
TCGA−BH−A0H9
TCGA−A2−A0T5
TCGA−E9−A1R7
TCGA−BH−A6R9
TCGA−E2−A15I
TCGA−E2−A1BC
TCGA−EW

−A6SC
TCGA−OL−A97C
TCGA−B6−A0X5
TCGA−BH−A5J0
TCGA−D8−A1X9
TCGA−AC−A7VC
TCGA−E2−A106
TCGA−AC−A6IX
TCGA−D8−A1JJ
TCGA−BH−A0AY
TCGA−BH−A0AZ
TCGA−BH−A0H7
TCGA−BH−A0DQ
TCGA−BH−A0E2
TCGA−A8−A08O
TCGA−C8−A1HN
TCGA−EW

−A6SA
TCGA−E9−A5FL
TCGA−PL−A8LX
TCGA−BH−A1FE
TCGA−PL−A8LV
TCGA−A1−A0SE
TCGA−E2−A1L7
TCGA−AR−A2LO
TCGA−BH−A1FB
TCGA−C8−A1HG
TCGA−E9−A1R3
TCGA−BH−A0C3
TCGA−BH−A1FM
TCGA−AC−A2FF
TCGA−AR−A5QP
TCGA−A2−A0YL
TCGA−BH−A0BM
TCGA−B6−A0W

Y
TCGA−E9−A1N8
TCGA−D8−A1XD
TCGA−A7−A3IY
TCGA−E9−A1NE
TCGA−AR−A2LQ
TCGA−BH−A0DZ
TCGA−BH−A0BV
TCGA−AR−A0U2
TCGA−AR−A1AU
TCGA−GI−A2C8
TCGA−BH−A0DV
TCGA−E2−A1IF
TCGA−BH−A0AU
TCGA−BH−A0DI
TCGA−A7−A0CE
TCGA−BH−A0HA
TCGA−BH−A0DP
TCGA−AC−A3W

7
TCGA−BH−A1F2
TCGA−AC−A2FM
TCGA−BH−A8FZ
TCGA−AR−A24H
TCGA−C8−A8HP
TCGA−D8−A1JA
TCGA−HN−A2NL
TCGA−AR−A0TP
TCGA−A8−A075
TCGA−B6−A0IK
TCGA−AC−A2FK
TCGA−AC−A8OQ
TCGA−S3−AA10
TCGA−A2−A3XS
TCGA−AO−A0JL
TCGA−AO−A0JB
TCGA−5L−AAT0
TCGA−OL−A6VQ
TCGA−A2−A0YE
TCGA−C8−A27A
TCGA−A2−A3XX
TCGA−S3−A6ZH
TCGA−A2−A0T7
TCGA−E2−A109
TCGA−A2−A0SU
TCGA−BH−A0E0
TCGA−S3−A6ZF
TCGA−LD−A74U
TCGA−A2−A3XW
TCGA−BH−A201
TCGA−D8−A4Z1
TCGA−EW

−A1OW
TCGA−EW

−A1PH
TCGA−EW

−A3U0
TCGA−AO−A124
TCGA−BH−A208
TCGA−C8−A1HJ
TCGA−D8−A1XK
TCGA−A2−A0T2
TCGA−AR−A251
TCGA−B6−A402
TCGA−A2−A4RY
TCGA−LL−A73Y
TCGA−BH−A42U
TCGA−LL−A73Z
TCGA−BH−A1FH
TCGA−BH−A1FN
TCGA−AR−A24Q
TCGA−BH−A28O
TCGA−HN−A2OB
TCGA−E9−A1RG
TCGA−A2−A1G6
TCGA−AO−A1KO
TCGA−LL−A6FR
TCGA−B6−A0RU
TCGA−GM

−A3XG
TCGA−EW

−A1J1
TCGA−AN−A0XR
TCGA−BH−A0HN
TCGA−UL−AAZ6
TCGA−3C−AAAU
TCGA−AC−A4ZE
TCGA−E9−A54Y
TCGA−AC−A7VB
TCGA−E9−A54X
TCGA−UU−A93S
TCGA−A7−A3RF
TCGA−EW

−A2FW
TCGA−3C−AALK
TCGA−E2−A9RU
TCGA−E2−A1LK
TCGA−LL−A9Q3
TCGA−LD−A9QF
TCGA−4H−AAAK
TCGA−A2−A0YT
TCGA−A7−A2KD
TCGA−AO−A1KS
TCGA−3C−AALI
TCGA−3C−AALJ
TCGA−D8−A1JM
TCGA−A7−A3J0
TCGA−AR−A24K
TCGA−BH−A1FL
TCGA−AQ−A0Y5
TCGA−GM

−A3NY
TCGA−E9−A22H
TCGA−AR−A5QQ
TCGA−E9−A227
TCGA−AQ−A1H2
TCGA−AR−A0TR
TCGA−AR−A0TW
TCGA−A2−A4RX
TCGA−A7−A4SA
TCGA−AQ−A54O
TCGA−AN−A0XL
TCGA−B6−A0X7
TCGA−A7−A26H
TCGA−AN−A0XU
TCGA−AO−A12C
TCGA−AC−A3W

5
TCGA−E2−A1IL
TCGA−D8−A73W
TCGA−E2−A10F
TCGA−A2−A0T4
TCGA−D8−A1X5
TCGA−E9−A22E
TCGA−E9−A22A
TCGA−E9−A22B
TCGA−AC−A62X
TCGA−E2−A1IE
TCGA−AR−A0TT
TCGA−BH−A0RX
TCGA−A1−A0SJ
TCGA−AC−A23C
TCGA−D8−A1Y1
TCGA−D8−A1XZ
TCGA−EW

−A1J6
TCGA−BH−A0W

5
TCGA−EW

−A1OY
TCGA−A2−A25B
TCGA−AR−A1AJ
TCGA−A2−A1FZ
TCGA−EW

−A2FV
TCGA−A7−A26G
TCGA−E2−A56Z
TCGA−D8−A27K
TCGA−OL−A5D7
TCGA−D8−A1XR
TCGA−LL−A5YL
TCGA−BH−A0HX
TCGA−A2−A0YK
TCGA−E2−A2P5
TCGA−EW

−A1OX
TCGA−EW

−A1PC
TCGA−5T−A9QA
TCGA−AC−A2BM
TCGA−AR−A1AK
TCGA−A2−A0ST
TCGA−BH−A0B6
TCGA−AC−A3BB
TCGA−EW

−A3E8
TCGA−E9−A3Q9
TCGA−AO−A1KQ
TCGA−GM

−A2DN
TCGA−OL−A66K
TCGA−D8−A1XU
TCGA−D8−A1XY
TCGA−AR−A1AX
TCGA−E2−A1IJ
TCGA−E2−A3DX
TCGA−D8−A1J9
TCGA−OL−A66N
TCGA−AO−A1KR
TCGA−AR−A24U
TCGA−AC−A2FE
TCGA−E2−A1IG
TCGA−E9−A244
TCGA−E2−A1LA
TCGA−EW

−A1IZ
TCGA−LL−A7T0
TCGA−A7−A26F
TCGA−AC−A3W

6
TCGA−E9−A248
TCGA−GM

−A5PX
TCGA−E2−A570
TCGA−EW

−A1IX
TCGA−AO−A0JG
TCGA−E9−A243
TCGA−AC−A2B8
TCGA−OL−A5RY
TCGA−AC−A5EH
TCGA−LL−A7SZ
TCGA−AR−A1AI
TCGA−D8−A1JF
TCGA−D8−A1XQ
TCGA−B6−A0W

X
TCGA−E9−A1RD
TCGA−A2−A0SX
TCGA−OL−A66I
TCGA−AR−A24T
TCGA−AR−A2LN
TCGA−BH−A1FJ
TCGA−EW

−A1OV
TCGA−E9−A3X8
TCGA−AC−A2FO
TCGA−AQ−A7U7
TCGA−AC−A5XS
TCGA−AR−A1AL
TCGA−E9−A1QZ
TCGA−GM

−A2DD
TCGA−GM

−A2DI
TCGA−E2−A1IU
TCGA−PE−A5DC
TCGA−AR−A24S
TCGA−E9−A5FK
TCGA−B6−A1KI
TCGA−A2−A0EP
TCGA−LL−A5YO
TCGA−B6−A0RS
TCGA−E2−A574
TCGA−A1−A0SG
TCGA−GM

−A5PV
TCGA−A7−A6VW
TCGA−LL−A5YN
TCGA−AR−A250
TCGA−GM

−A3XL
TCGA−AC−A3OD
TCGA−AO−A1KT
TCGA−A7−A26E
TCGA−B6−A0I1
TCGA−OL−A5RU
TCGA−D8−A1Y0
TCGA−A2−A1FW
TCGA−A2−A0T6
TCGA−D8−A1XM
TCGA−B6−A3ZX
TCGA−AR−A1AO
TCGA−GM

−A3XN
TCGA−AR−A1AQ
TCGA−LD−A7W

5
TCGA−EW

−A1PA
TCGA−E2−A1B6
TCGA−EW

−A1P3
TCGA−A2−A3XZ
TCGA−B6−A40C
TCGA−BH−A2L8
TCGA−A2−A0CR
TCGA−AR−A252
TCGA−C8−A1HK
TCGA−D8−A1JP
TCGA−AO−A0JD
TCGA−AR−A0TX
TCGA−E2−A1IH
TCGA−BH−A1FC
TCGA−C8−A26Y
TCGA−BH−AB28
TCGA−B6−A1KN
TCGA−S3−AA11
TCGA−AR−A24L
TCGA−BH−A1EU
TCGA−5L−AAT1
TCGA−E9−A229
TCGA−S3−AA0Z
TCGA−GM

−A2DF
TCGA−S3−AA14
TCGA−AR−A2LK
TCGA−E2−A576
TCGA−LL−A740
TCGA−AC−A5XU
TCGA−C8−A1HO
TCGA−A2−A0YH
TCGA−C8−A1HL
TCGA−OL−A5RZ
TCGA−OL−A6VR
TCGA−A2−A0SW
TCGA−E9−A1RE
TCGA−B6−A0RO
TCGA−LL−A6FQ
TCGA−D8−A27V
TCGA−LQ−A4E4
TCGA−AN−A0XV
TCGA−A7−A4SF
TCGA−LL−A6FP
TCGA−OL−A66J
TCGA−D8−A73X
TCGA−OL−A66O
TCGA−D8−A27M
TCGA−S3−AA12
TCGA−AR−A254
TCGA−D8−A27R
TCGA−LL−A8F5
TCGA−A2−A0CT
TCGA−BH−A0H6
TCGA−E9−A1R0
TCGA−AN−A0XN
TCGA−A7−A0D9
TCGA−EW

−A423
TCGA−AR−A1AV
TCGA−BH−A0DD
TCGA−A2−A0YC
TCGA−AN−A0XO
TCGA−BH−A0B9
TCGA−E2−A105
TCGA−B6−A0W

V
TCGA−BH−A0HY
TCGA−B6−A0RG
TCGA−B6−A0RL
TCGA−D8−A1Y3
TCGA−AR−A24N
TCGA−D8−A1XC
TCGA−D8−A1XF
TCGA−D8−A1XA
TCGA−AR−A1AS
TCGA−E2−A2P6
TCGA−D8−A27T
TCGA−E2−A10B
TCGA−AO−A12B
TCGA−BH−A0W

3
TCGA−AR−A2LE
TCGA−A2−A0EU
TCGA−B6−A0RP
TCGA−AR−A0TV
TCGA−AQ−A04H
TCGA−OL−A5D8
TCGA−AO−A125
TCGA−AO−A0JC
TCGA−E9−A1R6
TCGA−AC−A8OR
TCGA−B6−A0X1
TCGA−E9−A5UP
TCGA−E9−A5UO
TCGA−BH−A6R8
TCGA−LL−A50Y
TCGA−B6−A0RN
TCGA−A2−A4S2
TCGA−D8−A1XO
TCGA−D8−A1XS
TCGA−BH−A0AW
TCGA−D8−A1XL
TCGA−AO−A0JI
TCGA−E2−A10C
TCGA−A2−A4S1
TCGA−AO−A0JM
TCGA−AR−A1AT
TCGA−AC−A62V
TCGA−AO−A0JE
TCGA−A2−A0YG
TCGA−BH−A0HI
TCGA−C8−A1HM
TCGA−BH−A0H0
TCGA−AN−A0XP
TCGA−C8−A26Z
TCGA−A2−A0SV
TCGA−B6−A0W

Z
TCGA−AR−A0TZ
TCGA−A2−A0YD
TCGA−AR−A0TU
TCGA−AR−A0U3
TCGA−AO−A126
TCGA−AR−A24V
TCGA−A2−A04R
TCGA−B6−A0RI
TCGA−BH−A0HB
TCGA−C8−A9FZ
TCGA−D8−A1JT
TCGA−D8−A1XV
TCGA−E9−A24A
TCGA−E9−A1R4
TCGA−A7−A3IZ
TCGA−E9−A249
TCGA−C8−A1HE
TCGA−E9−A22G
TCGA−E9−A22D
TCGA−EW

−A1PE
TCGA−D8−A1JN
TCGA−BH−A202
TCGA−E2−A1L8
TCGA−D8−A1X7
TCGA−E2−A10E
TCGA−D8−A1JI
TCGA−A2−A25C
TCGA−AO−A1KP
TCGA−D8−A1JG
TCGA−C8−A26X
TCGA−E2−A1LL
TCGA−AQ−A1H3
TCGA−EW

−A1PB
TCGA−B6−A0RT
TCGA−E2−A1LE
TCGA−AO−A12E
TCGA−E9−A2JT
TCGA−C8−A278
TCGA−EW

−A1OZ
TCGA−AR−A0TQ
TCGA−D8−A1JK
TCGA−EW

−A1J5
TCGA−GM

−A2D9
TCGA−A2−A25F
TCGA−C8−A274
TCGA−EW

−A1P5
TCGA−E9−A295
TCGA−AR−A24R
TCGA−C8−A26V
TCGA−E9−A247
TCGA−AC−A3EH
TCGA−B6−A2IU
TCGA−GM

−A2DH
TCGA−E2−A1B4
TCGA−E2−A1BD
TCGA−BH−A28Q
TCGA−D8−A1JS
TCGA−E9−A1NI
TCGA−B6−A401
TCGA−AR−A1AW
TCGA−A7−A5ZV
TCGA−C8−A1HF
TCGA−A2−A1FV
TCGA−AO−A03U
TCGA−E9−A1N3
TCGA−B6−A1KC
TCGA−BH−A209
TCGA−BH−A0GZ
TCGA−D8−A1X6
TCGA−AO−A0JF
TCGA−PE−A5DE
TCGA−C8−A275
TCGA−E9−A226
TCGA−BH−A18V
TCGA−E9−A228
TCGA−A2−A0EN
TCGA−AR−A24X
TCGA−A1−A0SN
TCGA−D8−A27G
TCGA−AC−A8OP
TCGA−AR−A1AN
TCGA−AO−A0JA
TCGA−E2−A108
TCGA−GM

−A2DC
TCGA−E9−A1R2
TCGA−EW

−A1J3
TCGA−A2−A0YF
TCGA−A8−A0AD
TCGA−BH−A0DS
TCGA−PE−A5DD
TCGA−BH−A0GY
TCGA−A2−A0SY
TCGA−D8−A1XJ
TCGA−A2−A25D
TCGA−A2−A0YI
TCGA−AO−A12G
TCGA−AR−A255
TCGA−D8−A1JD
TCGA−AR−A5QM
TCGA−AR−A24Z
TCGA−BH−A0B5
TCGA−BH−A0HF
TCGA−C8−A3M

8
TCGA−E2−A1B0
TCGA−GM

−A2DL
TCGA−E2−A107
TCGA−E9−A1RA
TCGA−B6−A408
TCGA−AO−A128
TCGA−GM

−A2DO
TCGA−A2−A0CO
TCGA−S3−AA17
TCGA−AR−A0U4
TCGA−C8−A26W
TCGA−A2−A0T1
TCGA−AN−A0XS
TCGA−E9−A1N9
TCGA−AR−A2LL
TCGA−B6−A0W

W
TCGA−AC−A3TN
TCGA−A1−A0SM
TCGA−AQ−A04L
TCGA−E2−A1L6
TCGA−D8−A3Z6
TCGA−AC−A3YJ
TCGA−AO−A03N
TCGA−D8−A1X8
TCGA−E9−A1ND
TCGA−E9−A1NF
TCGA−EW

−A1P4
TCGA−BH−A1EN
TCGA−EW

−A424
TCGA−B6−A40B
TCGA−D8−A1XB
TCGA−E9−A1RI
TCGA−OL−A66L
TCGA−D8−A1J8
TCGA−E2−A572
TCGA−BH−A0B8
TCGA−A1−A0SI
TCGA−A7−A3J1
TCGA−AO−A03L
TCGA−BH−A1EO
TCGA−AC−A62Y
TCGA−C8−A273
TCGA−A2−A3XV
TCGA−BH−A42T
TCGA−D8−A27W
TCGA−A8−A0A6
TCGA−EW

−A2FS
TCGA−A1−A0SP
TCGA−BH−A1EX
TCGA−OK−A5Q2
TCGA−E9−A6HE
TCGA−D8−A1Y2
TCGA−A2−A25A
TCGA−BH−A0DH
TCGA−A7−A4SB
TCGA−A1−A0SH
TCGA−BH−A1EV
TCGA−A2−A1G0
TCGA−D8−A27P
TCGA−BH−A0BA
TCGA−BH−A0C0
TCGA−BH−A0E1
TCGA−E9−A1RC
TCGA−D8−A1JC
TCGA−AC−A23H
TCGA−E9−A1RF
TCGA−BH−A1FR
TCGA−AC−A23E
TCGA−BH−A0BZ
TCGA−AC−A8OS
TCGA−E2−A15K
TCGA−A7−A0CH
TCGA−E9−A1RH
TCGA−A2−A25E
TCGA−BH−A1F0
TCGA−A7−A0DC
TCGA−BH−A0DK
TCGA−BH−A1ES
TCGA−EW

−A1P6
TCGA−E9−A2JS
TCGA−BH−A0DG
TCGA−E2−A1B5
TCGA−BH−A1EW
TCGA−E9−A1N5
TCGA−BH−A0W

4
TCGA−BH−A1FU
TCGA−AR−A24W
TCGA−BH−A1FG
TCGA−A2−A1G1
TCGA−B6−A0RV
TCGA−BH−A1EY
TCGA−EW

−A1PD
TCGA−BH−A0BF
TCGA−BH−A1FD
TCGA−A7−A56D
TCGA−E9−A1RB
TCGA−A7−A13E
TCGA−AR−A24M
TCGA−AR−A2LM
TCGA−BH−A203
TCGA−EW

−A1P1
TCGA−OL−A5D6
TCGA−GM

−A2DB
TCGA−A7−A13F
TCGA−E9−A1NA
TCGA−AC−A2QJ
TCGA−A7−A425
TCGA−C8−A3M

7
TCGA−BH−A0BC
TCGA−BH−A0HK
TCGA−BH−A0B3
TCGA−BH−A1ET
TCGA−EW

−A1P7
TCGA−E2−A1B1
TCGA−A7−A4SC
TCGA−AR−A24O
TCGA−AC−A3HN
TCGA−OL−A66P
TCGA−S3−A6ZG
TCGA−EW

−A1P0
TCGA−OL−A5RW
TCGA−BH−A0H3
TCGA−GM

−A2DA
TCGA−JL−A3YW
TCGA−E2−A1IK
TCGA−GM

−A4E0
TCGA−LD−A66U
TCGA−EW

−A6SD
TCGA−M

S−A51U
TCGA−A7−A6VV
TCGA−AC−A6IV
TCGA−OL−A6VO
TCGA−EW

−A6S9
TCGA−JL−A3YX
TCGA−D8−A73U
TCGA−S3−AA15
TCGA−A7−A6VY
TCGA−A2−A1FX
TCGA−A2−A4RW
TCGA−EW

−A6SB
TCGA−A7−A4SD
TCGA−BH−A8G0
TCGA−E9−A1N4
TCGA−A2−A0T0
TCGA−AR−A2LJ
TCGA−BH−A0BJ
TCGA−E2−A14U
TCGA−EW

−A2FR
TCGA−B6−A409
TCGA−BH−A42V
TCGA−BH−A204
TCGA−BH−A1F6
TCGA−BH−A1F8
TCGA−E2−A1IO
TCGA−EW

−A1PF
TCGA−D8−A3Z5
TCGA−LL−A440
TCGA−A2−A1G4
TCGA−A2−A259
TCGA−AC−A2BK
TCGA−AR−A1AR
TCGA−E9−A245
TCGA−E2−A1AZ
TCGA−A2−A0YM
TCGA−E9−A3HO
TCGA−EW

−A1IW
TCGA−A2−A3Y0
TCGA−A2−A4S3
TCGA−AO−A03M
TCGA−E2−A1IN
TCGA−AO−A129
TCGA−AR−A0U0
TCGA−OL−A5DA
TCGA−C8−A8HR
TCGA−AR−A2LH
TCGA−D8−A27I
TCGA−C8−A27B
TCGA−E9−A3QA
TCGA−EW

−A1J2
TCGA−D8−A27L
TCGA−A2−A3KC
TCGA−AC−A3YI
TCGA−D8−A1JL
TCGA−EW

−A1P8
TCGA−A7−A26I
TCGA−E2−A573
TCGA−AR−A256
TCGA−GI−A2C9
TCGA−D8−A1XW
TCGA−LL−A441
TCGA−A7−A26J
TCGA−A7−A5ZW
TCGA−BH−A0BT
TCGA−BH−A0BS
TCGA−BH−A1F5
TCGA−A7−A13H
TCGA−AC−A2FG
TCGA−E2−A1II
TCGA−E9−A1NG
TCGA−AC−A23G
TCGA−E9−A1NC
TCGA−A2−A0YJ
TCGA−A7−A426
TCGA−E9−A1N6
TCGA−OL−A5S0
TCGA−E2−A14N
TCGA−A1−A0SF
TCGA−AC−A3QP
TCGA−D8−A1XT
TCGA−A7−A13G
TCGA−D8−A1JU
TCGA−A2−A3XT
TCGA−A2−A3XY
TCGA−AC−A6IW
TCGA−E2−A1LI
TCGA−A7−A5ZX
TCGA−PL−A8LZ
TCGA−BH−A0W

A
TCGA−E2−A1LS
TCGA−A1−A0SO
TCGA−BH−A5IZ
TCGA−A7−A4SE
TCGA−A2−A0CK
TCGA−AC−A2FB
TCGA−OL−A5RV
TCGA−GM

−A3NW
TCGA−A2−A3KD
TCGA−AC−A6NO
TCGA−B6−A0RE
TCGA−OL−A5RX
TCGA−C8−A1HI
TCGA−D8−A1JB
TCGA−E2−A1LH
TCGA−B6−A400
TCGA−E2−A1LB
TCGA−A7−A13D
TCGA−AR−A1AM
TCGA−EW

−A1PG

cg10792831

cg16397722

cg06365412

cg13468400

cg22949073

cg02087342

cg12041075

cg18198734

event
age
race
ethnicity

U
C

S
C

_R
efG

ene_G
roup

R
elation_to_U

C
S

C
_C

pG
_Island

ethnicity
[Not Available]
[Not Evaluated]
[Unknown]
HISPANIC OR LATINO
NOT HISPANIC OR LATINO

race
[Not Available]
[Not Evaluated]
AMERICAN INDIAN OR ALASKA NATIVE
ASIAN
BLACK OR AFRICAN AMERICAN
WHITE

age
(26,48]
(48,58]
(58,67]
(67,90]

event
Alive
Dead

Relation_to_UCSC_CpG_Island
Open_Sea

UCSC_RefGene_Group
1stExon;Body;5'UTR
3'UTR
5'UTR
Body
Body;TSS1500

0.3

0.4

0.5

0.6

0.7

0.8

0.9

(c)

TCGA−EW
−A6SA

TCGA−AO−A124
TCGA−E2−A1LG
TCGA−A8−A0AD
TCGA−AN−A0XW
TCGA−BH−A0H6
TCGA−E2−A1L6
TCGA−BH−A0HY
TCGA−A2−A0YF
TCGA−BH−A6R9
TCGA−EW

−A6SD
TCGA−BH−A0W

A
TCGA−D8−A1JA
TCGA−OL−A6VQ
TCGA−A7−A4SE
TCGA−OL−A97C
TCGA−3C−AALJ
TCGA−S3−AA14
TCGA−3C−AALI
TCGA−A7−A4SA
TCGA−AQ−A54N
TCGA−OL−A66K
TCGA−A2−A0YH
TCGA−AO−A0JL
TCGA−A8−A075
TCGA−A7−A13D
TCGA−B6−A0X1
TCGA−D8−A1JH
TCGA−E2−A1L7
TCGA−E9−A22G
TCGA−BH−A0HN
TCGA−LD−A66U
TCGA−A7−A6VX
TCGA−AR−A1AV
TCGA−A2−A1FW
TCGA−S3−AA0Z
TCGA−AN−A0XR
TCGA−BH−A0AW
TCGA−BH−A0DV
TCGA−E2−A10C
TCGA−AR−A0U4
TCGA−OL−A66O
TCGA−B6−A0RE
TCGA−AR−A1AR
TCGA−E2−A1LS
TCGA−S3−A6ZG
TCGA−B6−A0RN
TCGA−A7−A5ZV
TCGA−BH−A0W

4
TCGA−BH−A0HF
TCGA−A7−A0DB
TCGA−AO−A0JM
TCGA−B6−A0W

Z
TCGA−BH−A0HP
TCGA−A1−A0SH
TCGA−EW

−A1OZ
TCGA−AR−A0TV
TCGA−BH−A42V
TCGA−AR−A0TP
TCGA−S3−A6ZF
TCGA−5T−A9QA
TCGA−A2−A4S1
TCGA−LL−A73Z
TCGA−BH−A0E2
TCGA−LD−A74U
TCGA−A7−A4SF
TCGA−BH−A0BV
TCGA−A2−A0T4
TCGA−A2−A0T2
TCGA−EW

−A6SC
TCGA−AO−A0JB
TCGA−AN−A0XT
TCGA−A2−A0YG
TCGA−OL−A66N
TCGA−AO−A1KT
TCGA−B6−A402
TCGA−BH−A0B9
TCGA−AC−A6IX
TCGA−A2−A0YJ
TCGA−LL−A740
TCGA−EW

−A1OW
TCGA−A2−A3Y0
TCGA−C8−A1HG
TCGA−EW

−A1PH
TCGA−AO−A128
TCGA−AQ−A04L
TCGA−BH−A0B3
TCGA−BH−A0BS
TCGA−B6−A0RO
TCGA−BH−A0E1
TCGA−AR−A0TX
TCGA−AR−A1AN
TCGA−C8−A27A
TCGA−AC−A8OR
TCGA−D8−A73X
TCGA−EW

−A6SB
TCGA−PE−A5DC
TCGA−A7−A26G
TCGA−C8−A1HJ
TCGA−AR−A0TW
TCGA−C8−A1HO
TCGA−A2−A0SU
TCGA−A1−A0SP
TCGA−AC−A62V
TCGA−A2−A0YL
TCGA−EW

−A6S9
TCGA−BH−A0E0
TCGA−LL−A5YL
TCGA−A7−A4SD
TCGA−A1−A0SK
TCGA−A2−A4RY
TCGA−C8−A1HK
TCGA−A1−A0SG
TCGA−A1−A0SQ
TCGA−BH−A0DQ
TCGA−AO−A0JF
TCGA−B6−A0RT
TCGA−A2−A0SW
TCGA−BH−A0BM
TCGA−A2−A0T0
TCGA−B6−A0W

Y
TCGA−AR−A1AJ
TCGA−AO−A0JG
TCGA−AR−A0U0
TCGA−A1−A0SM
TCGA−BH−A0HB
TCGA−AN−A0XP
TCGA−A7−A0DC
TCGA−C8−A26W
TCGA−AO−A0JJ
TCGA−B6−A0RP
TCGA−D8−A1JP
TCGA−E9−A22D
TCGA−BH−A1F0
TCGA−A2−A0SX
TCGA−GM

−A3XG
TCGA−BH−A1EO
TCGA−AC−A3QP
TCGA−PL−A8LV
TCGA−AO−A0JC
TCGA−AR−A1AX
TCGA−AR−A1AO
TCGA−B6−A0RM
TCGA−BH−A209
TCGA−E9−A1NA
TCGA−AQ−A7U7
TCGA−AR−A24P
TCGA−BH−A208
TCGA−D8−A1JD
TCGA−EW

−A1P5
TCGA−A8−A08O
TCGA−D8−A1XT
TCGA−AR−A1AU
TCGA−E9−A1N5
TCGA−OL−A5RY
TCGA−B6−A401
TCGA−BH−A1EU
TCGA−A2−A0ST
TCGA−AR−A5QQ
TCGA−AC−A6IV
TCGA−C8−A3M

7
TCGA−E2−A3DX
TCGA−AR−A250
TCGA−BH−A0RX
TCGA−AC−A23H
TCGA−E2−A1LB
TCGA−A7−A26J
TCGA−BH−A0HK
TCGA−AO−A0JI
TCGA−A7−A13E
TCGA−E2−A1B6
TCGA−BH−A0BT
TCGA−E9−A226
TCGA−A2−A0EN
TCGA−A2−A0YD
TCGA−E2−A15I
TCGA−AO−A125
TCGA−E2−A1B1
TCGA−BH−A0DG
TCGA−BH−A0DP
TCGA−BH−A0BA
TCGA−AN−A0XV
TCGA−AR−A1AY
TCGA−AR−A0TR
TCGA−BH−A0HI
TCGA−AC−A6IW
TCGA−AC−A23G
TCGA−E9−A3HO
TCGA−A7−A6VW
TCGA−D8−A1XK
TCGA−BH−A0DS
TCGA−D8−A27T
TCGA−BH−A0DI
TCGA−AO−A12B
TCGA−OL−A5S0
TCGA−AC−A2BK
TCGA−BH−A0BZ
TCGA−A2−A0YC
TCGA−BH−A0H0
TCGA−AR−A0TQ
TCGA−GM

−A5PX
TCGA−BH−A1EV
TCGA−A2−A0T6
TCGA−BH−A0HX
TCGA−A7−A3J0
TCGA−AO−A12G
TCGA−JL−A3YW
TCGA−D8−A1X7
TCGA−GI−A2C9
TCGA−LL−A5YP
TCGA−BH−A204
TCGA−GM

−A5PV
TCGA−A1−A0SE
TCGA−E2−A573
TCGA−AN−A0XL
TCGA−E9−A22A
TCGA−BH−A0HA
TCGA−E2−A1B0
TCGA−A7−A426
TCGA−BH−A1ET
TCGA−B6−A409
TCGA−BH−A8G0
TCGA−A2−A0T5
TCGA−AR−A1AI
TCGA−E9−A1NE
TCGA−A2−A3KC
TCGA−E2−A14N
TCGA−A1−A0SI
TCGA−OL−A66I
TCGA−AC−A23E
TCGA−A7−A3J1
TCGA−E2−A10E
TCGA−AO−A1KS
TCGA−BH−A1F6
TCGA−AO−A03U
TCGA−A2−A0EP
TCGA−AO−A126
TCGA−AN−A0XS
TCGA−B6−A0X4
TCGA−BH−A1FH
TCGA−E2−A1BC
TCGA−AR−A1AP
TCGA−B6−A0W

T
TCGA−E9−A22E
TCGA−A7−A6VV
TCGA−D8−A1JU
TCGA−BH−A1FR
TCGA−E9−A1NG
TCGA−A2−A3XV
TCGA−D8−A1J9
TCGA−BH−A1F2
TCGA−E9−A227
TCGA−AC−A23C
TCGA−PL−A8LZ
TCGA−AQ−A0Y5
TCGA−D8−A1JG
TCGA−S3−A6ZH
TCGA−A2−A0YM
TCGA−BH−A8FY
TCGA−C8−A8HR
TCGA−AC−A6NO
TCGA−A2−A0T7
TCGA−BH−A6R8
TCGA−BH−A0BJ
TCGA−A1−A0SO
TCGA−E9−A1NC
TCGA−E2−A10F
TCGA−LL−A5YO
TCGA−A7−A0D9
TCGA−BH−A0AY
TCGA−B6−A400
TCGA−A2−A3XW
TCGA−D8−A1XU
TCGA−A2−A3XT
TCGA−AO−A03N
TCGA−AO−A12E
TCGA−BH−A0W

5
TCGA−E9−A1R6
TCGA−AR−A24M
TCGA−E2−A56Z
TCGA−AR−A24R
TCGA−BH−A1EN
TCGA−C8−A1HI
TCGA−AR−A1AL
TCGA−AC−A5XU
TCGA−AO−A1KO
TCGA−A7−A5ZW
TCGA−A2−A259
TCGA−B6−A0W

W
TCGA−B6−A0RL
TCGA−BH−A1EW
TCGA−A7−A4SC
TCGA−AN−A0XO
TCGA−A2−A25B
TCGA−BH−A1FM
TCGA−E9−A6HE
TCGA−AC−A2B8
TCGA−LL−A6FQ
TCGA−AC−A62X
TCGA−OL−A5RZ
TCGA−AO−A0JA
TCGA−C8−A1HL
TCGA−AC−A62Y
TCGA−AR−A0U3
TCGA−LL−A6FR
TCGA−A2−A0YE
TCGA−M

S−A51U
TCGA−A2−A4S3
TCGA−D8−A4Z1
TCGA−GM

−A3NY
TCGA−AQ−A54O
TCGA−BH−A1FE
TCGA−GM

−A4E0
TCGA−B6−A0W

V
TCGA−B6−A0W

X
TCGA−D8−A1XW
TCGA−C8−A1HM
TCGA−A2−A4S2
TCGA−AC−A4ZE
TCGA−A2−A25A
TCGA−BH−A201
TCGA−C8−A1HF
TCGA−D8−A1JM
TCGA−AC−A3OD
TCGA−BH−A1EY
TCGA−BH−A0DD
TCGA−OL−A6VR
TCGA−A7−A6VY
TCGA−A2−A1G1
TCGA−B6−A0RS
TCGA−D8−A73U
TCGA−AR−A1AT
TCGA−BH−A1FD
TCGA−LL−A5YN
TCGA−AC−A3HN
TCGA−AC−A8OP
TCGA−AR−A254
TCGA−AN−A0XN
TCGA−BH−A0DH
TCGA−GM

−A2DA
TCGA−E2−A572
TCGA−A2−A04R
TCGA−AC−A3YI
TCGA−BH−A0C3
TCGA−AC−A3W

6
TCGA−AO−A129
TCGA−A2−A0YI
TCGA−AO−A12C
TCGA−B6−A0RV
TCGA−A2−A3KD
TCGA−BH−A0BC
TCGA−OL−A66L
TCGA−D8−A1Y1
TCGA−GM

−A3XL
TCGA−BH−A0C0
TCGA−A2−A3XY
TCGA−EW

−A1J1
TCGA−B6−A0RI
TCGA−D8−A1XZ
TCGA−A2−A3XX
TCGA−A7−A0CH
TCGA−BH−A0B8
TCGA−BH−A0H7
TCGA−A2−A0SY
TCGA−D8−A1JJ
TCGA−B6−A0X7
TCGA−BH−A0BF
TCGA−A8−A0A6
TCGA−B6−A3ZX
TCGA−BH−A0DK
TCGA−AO−A0JD
TCGA−A2−A0T1
TCGA−D8−A1JN
TCGA−BH−A0DZ
TCGA−E2−A10B
TCGA−BH−A1ES
TCGA−A2−A0SV
TCGA−AQ−A04H
TCGA−AO−A03M
TCGA−AC−A2QH
TCGA−AR−A0TT
TCGA−AR−A24L
TCGA−B6−A0RU
TCGA−C8−A8HQ
TCGA−AN−A0XU
TCGA−BH−A0B6
TCGA−C8−A8HP
TCGA−E2−A15K
TCGA−LL−A73Y
TCGA−A2−A4RX
TCGA−E2−A576
TCGA−B6−A0X5
TCGA−AR−A24Q
TCGA−E2−A1B5
TCGA−BH−A2L8
TCGA−EW

−A2FS
TCGA−AR−A2LH
TCGA−C8−A9FZ
TCGA−E9−A2JT
TCGA−GM

−A2DO
TCGA−D8−A1JS
TCGA−BH−A28Q
TCGA−D8−A3Z5
TCGA−D8−A27P
TCGA−LL−A7T0
TCGA−AC−A2FB
TCGA−AR−A24Z
TCGA−A2−A25F
TCGA−D8−A27L
TCGA−D8−A27M
TCGA−A2−A1FV
TCGA−D8−A27E
TCGA−A2−A0CO
TCGA−BH−A1EX
TCGA−AC−A2FE
TCGA−D8−A1XC
TCGA−A2−A0CR
TCGA−E9−A1R5
TCGA−GM

−A2DD
TCGA−AR−A252
TCGA−E2−A14U
TCGA−E9−A1QZ
TCGA−PE−A5DD
TCGA−EW

−A1IZ
TCGA−EW

−A3E8
TCGA−OL−A5D7
TCGA−LL−A442
TCGA−D8−A73W
TCGA−E2−A2P6
TCGA−E2−A15J
TCGA−E9−A1R0
TCGA−GM

−A3NW
TCGA−AC−A2FM
TCGA−S3−AA12
TCGA−S3−AA17
TCGA−AC−A3TM
TCGA−E9−A1NH
TCGA−AR−A2LE
TCGA−AC−A2QI
TCGA−JL−A3YX
TCGA−D8−A1XD
TCGA−GM

−A2DK
TCGA−A7−A3RF
TCGA−OK−A5Q2
TCGA−OL−A66J
TCGA−AC−A8OS
TCGA−EW

−A423
TCGA−A2−A0EU
TCGA−AR−A2LN
TCGA−GM

−A2DC
TCGA−GM

−A2DI
TCGA−D8−A1X8
TCGA−AC−A3W

5
TCGA−B6−A40C
TCGA−AC−A3YJ
TCGA−E9−A5UP
TCGA−A1−A0SN
TCGA−BH−A1FG
TCGA−BH−A1FJ
TCGA−BH−A5IZ
TCGA−EW

−A1J3
TCGA−A2−A25D
TCGA−AR−A5QP
TCGA−D8−A1XG
TCGA−E9−A1N9
TCGA−E9−A1ND
TCGA−E2−A1IJ
TCGA−BH−A8FZ
TCGA−E9−A1RG
TCGA−AR−A24U
TCGA−AR−A24K
TCGA−E2−A1IL
TCGA−E9−A295
TCGA−PE−A5DE
TCGA−AR−A2LO
TCGA−AC−A2FO
TCGA−D8−A27I
TCGA−E2−A1LL
TCGA−AR−A2LM
TCGA−E9−A24A
TCGA−AO−A1KR
TCGA−E9−A248
TCGA−GM

−A2DN
TCGA−EW

−A2FV
TCGA−E9−A249
TCGA−GM

−A2D9
TCGA−B6−A1KC
TCGA−EW

−A1J5
TCGA−GM

−A2DH
TCGA−EW

−A1P7
TCGA−D8−A1JT
TCGA−E9−A245
TCGA−AR−A255
TCGA−AR−A24N
TCGA−AR−A24V
TCGA−A2−A25C
TCGA−A2−A25E
TCGA−AR−A2LK
TCGA−AR−A24H
TCGA−E9−A1R2
TCGA−AO−A1KQ
TCGA−EW

−A1PB
TCGA−C8−A26Z
TCGA−AR−A2LL
TCGA−E9−A247
TCGA−BH−A1FL
TCGA−C8−A275
TCGA−OL−A66H
TCGA−BH−A42T
TCGA−D8−A27W
TCGA−EW

−A1PC
TCGA−D8−A1XS
TCGA−E9−A5UO
TCGA−D8−A1JI
TCGA−D8−A1XF
TCGA−AO−A0JE
TCGA−B6−A0I1
TCGA−LL−A5YM
TCGA−GM

−A2DM
TCGA−EW

−A1J6
TCGA−EW

−A1P3
TCGA−EW

−A1PE
TCGA−EW

−A1PG
TCGA−A7−A2KD
TCGA−C8−A26Y
TCGA−D8−A1Y3
TCGA−AC−A2QJ
TCGA−E9−A228
TCGA−EW

−A1P8
TCGA−EW

−A424
TCGA−AR−A5QM
TCGA−OL−A5D8
TCGA−E9−A1N3
TCGA−EW

−A1J2
TCGA−E2−A1AZ
TCGA−E2−A1IG
TCGA−D8−A1Y2
TCGA−OL−A5RW
TCGA−AC−A5XS
TCGA−E2−A1IK
TCGA−A7−A425
TCGA−EW

−A2FR
TCGA−D8−A1JF
TCGA−E9−A1RD
TCGA−BH−A1FB
TCGA−OL−A5RX
TCGA−D8−A1XV
TCGA−BH−A202
TCGA−E9−A22H
TCGA−D8−A1XL
TCGA−E9−A1RC
TCGA−E2−A1L9
TCGA−EW

−A1PD
TCGA−AC−A7VB
TCGA−BH−A1FN
TCGA−OL−A6VO
TCGA−D8−A1JL
TCGA−EW

−A1OX
TCGA−E9−A54Y
TCGA−A2−A1FX
TCGA−EW

−A1IY
TCGA−LL−A8F5
TCGA−HN−A2OB
TCGA−PL−A8LY
TCGA−E9−A1RE
TCGA−LD−A7W

6
TCGA−E2−A1LA
TCGA−LL−A441
TCGA−A7−A26F
TCGA−D8−A1XM
TCGA−A2−A1G4
TCGA−EW

−A1P4
TCGA−AQ−A1H3
TCGA−D8−A1JE
TCGA−AC−A3BB
TCGA−E9−A22B
TCGA−E2−A108
TCGA−EW

−A1IX
TCGA−E9−A3QA
TCGA−A2−A3XU
TCGA−AC−A3EH
TCGA−A7−A3IY
TCGA−EW

−A1IW
TCGA−EW

−A1P0
TCGA−BH−A0H3
TCGA−A2−A3XS
TCGA−E2−A1B4
TCGA−D8−A1X9
TCGA−E2−A1IF
TCGA−LL−A440
TCGA−BH−A28O
TCGA−E2−A574
TCGA−A2−A1G0
TCGA−AR−A2LJ
TCGA−AO−A03L
TCGA−D8−A3Z6
TCGA−BH−A18V
TCGA−C8−A26X
TCGA−AR−A24T
TCGA−AR−A1AK
TCGA−AR−A2LQ
TCGA−AR−A1AW
TCGA−E9−A1N6
TCGA−BH−A0B5
TCGA−E9−A1N8
TCGA−A2−A0CT
TCGA−AR−A256
TCGA−AR−A0TZ
TCGA−BH−A0W

3
TCGA−AC−A3W

7
TCGA−E2−A1LE
TCGA−BH−A0GZ
TCGA−E9−A1NI
TCGA−E2−A105
TCGA−E2−A1LK
TCGA−BH−A42U
TCGA−OL−A5D6
TCGA−AR−A1AM
TCGA−AR−A1AS
TCGA−E9−A3X8
TCGA−E2−A107
TCGA−A7−A13F
TCGA−E2−A1BD
TCGA−A2−A0CK
TCGA−B6−A0RG
TCGA−A7−A56D
TCGA−AC−A3QQ
TCGA−D8−A1XB
TCGA−GM

−A2DB
TCGA−D8−A1XY
TCGA−E2−A1IO
TCGA−A7−A13H
TCGA−E2−A1LH
TCGA−D8−A1XQ
TCGA−A7−A26E
TCGA−OL−A5RV
TCGA−A7−A3IZ
TCGA−E2−A1LI
TCGA−AC−A2FF
TCGA−E9−A1NF
TCGA−E9−A1N4
TCGA−A2−A3XZ
TCGA−AR−A1AQ
TCGA−A7−A0CE
TCGA−GM

−A2DL
TCGA−E9−A1RB
TCGA−EW

−A1PF
TCGA−BH−A1F5
TCGA−E9−A1RF
TCGA−D8−A1J8
TCGA−D8−A1XO
TCGA−B6−A1KI
TCGA−GM

−A3XN
TCGA−B6−A1KF
TCGA−D8−A1JK
TCGA−EW

−A1P6
TCGA−A7−A26I
TCGA−BH−A1FC
TCGA−D8−A1XJ
TCGA−E2−A570
TCGA−C8−A1HE
TCGA−E2−A1II
TCGA−AR−A24O
TCGA−OL−A5RU
TCGA−AR−A0TU
TCGA−EW

−A1OV
TCGA−BH−A0AZ
TCGA−BH−A1F8
TCGA−OL−A5DA
TCGA−A2−A1FZ
TCGA−D8−A27N
TCGA−C8−A3M

8
TCGA−D8−A1XA
TCGA−EW

−A2FW
TCGA−B6−A2IU
TCGA−E2−A1IE
TCGA−AQ−A1H2
TCGA−B6−A408
TCGA−E9−A1R7
TCGA−A1−A0SB
TCGA−E9−A243
TCGA−E9−A244
TCGA−A7−A26H
TCGA−GM

−A2DF
TCGA−BH−A1FU
TCGA−A7−A13G
TCGA−E2−A1IU
TCGA−C8−A273
TCGA−D8−A1X6
TCGA−C8−A274
TCGA−D8−A27K
TCGA−AR−A24W
TCGA−HN−A2NL
TCGA−D8−A1X5
TCGA−D8−A27G
TCGA−C8−A27B
TCGA−PL−A8LX
TCGA−BH−A203
TCGA−E9−A5FK
TCGA−E2−A1L8
TCGA−A2−A1G6
TCGA−D8−A1JC
TCGA−AC−A3TN
TCGA−AO−A1KP
TCGA−AC−A2FG
TCGA−B6−A40B
TCGA−D8−A27V
TCGA−E9−A2JS
TCGA−EW

−A1OY
TCGA−AC−A2BM
TCGA−D8−A27H
TCGA−D8−A1JB
TCGA−E9−A1RI
TCGA−C8−A26V
TCGA−D8−A27R
TCGA−E9−A1RH
TCGA−AC−A2FK
TCGA−EW

−A1P1
TCGA−GI−A2C8
TCGA−AR−A2LR
TCGA−C8−A278
TCGA−E9−A1RA
TCGA−AR−A5QN
TCGA−D8−A1Y0
TCGA−AR−A24X
TCGA−BH−A0AU
TCGA−E2−A109
TCGA−AR−A24S
TCGA−BH−A5J0
TCGA−E9−A1R3
TCGA−E2−A1IH
TCGA−E9−A3Q9
TCGA−E9−A5FL
TCGA−A1−A0SF
TCGA−AR−A251
TCGA−D8−A1XR
TCGA−A2−A4RW
TCGA−AC−A5EH
TCGA−E2−A106
TCGA−E2−A2P5
TCGA−LD−A7W

5
TCGA−E9−A229
TCGA−LL−A7SZ
TCGA−E2−A1IN
TCGA−AC−A8OQ
TCGA−E2−A9RU
TCGA−3C−AALK
TCGA−UL−AAZ6
TCGA−UU−A93S
TCGA−A2−A0YT
TCGA−S3−AA10
TCGA−BH−AB28
TCGA−LL−A9Q3
TCGA−3C−AAAU
TCGA−S3−AA11
TCGA−LL−A50Y
TCGA−D8−A27F
TCGA−E9−A1R4
TCGA−EW

−A3U0
TCGA−AC−A5EI
TCGA−EW

−A1PA
TCGA−B6−A1KN
TCGA−E9−A54X
TCGA−A2−A4S0
TCGA−A7−A4SB
TCGA−AC−A7VC
TCGA−C8−A1HN
TCGA−B6−A0IK
TCGA−OL−A66P
TCGA−5L−AAT0
TCGA−4H−AAAK
TCGA−A2−A0YK
TCGA−BH−A0GY
TCGA−BH−A0H9
TCGA−A1−A0SJ
TCGA−LL−A6FP
TCGA−AR−A0U2
TCGA−LQ−A4E4
TCGA−5L−AAT1
TCGA−S3−AA15
TCGA−A7−A5ZX
TCGA−LD−A9QF

cg07054526

cg16029534
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cg18830083

event
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ethnicity
[Not Available]
[Not Evaluated]
[Unknown]
HISPANIC OR LATINO
NOT HISPANIC OR LATINO

race
[Not Available]
[Not Evaluated]
AMERICAN INDIAN OR ALASKA NATIVE
ASIAN
BLACK OR AFRICAN AMERICAN
WHITE

age
(26,48]
(48,58]
(58,67]
(67,90]

event
Alive
Dead

Relation_to_UCSC_CpG_Island
N_Shelf
Open_Sea

UCSC_RefGene_Group
Body
Body;3'UTR
Body;5'UTR
Body;5'UTR;1stExon

0.4

0.5

0.6

0.7

0.8

0.9

(d)

TCGA−EW
−A1OZ

TCGA−B6−A1KN
TCGA−GM

−A2DA
TCGA−E2−A1L6
TCGA−A2−A3XU
TCGA−C8−A1HL
TCGA−E2−A2P6
TCGA−E2−A1LG
TCGA−EW

−A1J1
TCGA−AR−A256
TCGA−AO−A0JM
TCGA−EW

−A1OX
TCGA−AR−A1AV
TCGA−EW

−A1PD
TCGA−E9−A5UO
TCGA−OL−A5RW
TCGA−B6−A1KI
TCGA−E2−A1IG
TCGA−B6−A0I1
TCGA−EW

−A1PE
TCGA−A2−A3XZ
TCGA−D8−A1JE
TCGA−AR−A2LE
TCGA−D8−A1XG
TCGA−C8−A8HQ
TCGA−A2−A0SV
TCGA−LL−A442
TCGA−BH−A8FY
TCGA−LL−A8F5
TCGA−AO−A0JL
TCGA−B6−A0RG
TCGA−AC−A4ZE
TCGA−A2−A3XV
TCGA−GM

−A3NY
TCGA−B6−A0X4
TCGA−LL−A5YM
TCGA−D8−A1XR
TCGA−AR−A0TZ
TCGA−B6−A0RS
TCGA−A7−A13D
TCGA−E2−A10E
TCGA−A2−A04R
TCGA−A2−A0YT
TCGA−E9−A1R3
TCGA−5T−A9QA
TCGA−D8−A1JN
TCGA−A1−A0SK
TCGA−AO−A0JI
TCGA−S3−AA0Z
TCGA−BH−A0W

3
TCGA−AN−A0XP
TCGA−B6−A0W

V
TCGA−E2−A109
TCGA−AR−A0TW
TCGA−B6−A0RN
TCGA−A2−A0T7
TCGA−AR−A0U0
TCGA−C8−A1HO
TCGA−D8−A1JA
TCGA−E9−A3Q9
TCGA−D8−A1XM
TCGA−A7−A26I
TCGA−A2−A1FX
TCGA−E9−A1R7
TCGA−AR−A24K
TCGA−A2−A25C
TCGA−AO−A1KT
TCGA−AR−A24Z
TCGA−BH−A0B5
TCGA−E2−A15K
TCGA−BH−A0C3
TCGA−E2−A1B4
TCGA−GM

−A2D9
TCGA−E2−A1IL
TCGA−C8−A1HE
TCGA−A7−A13G
TCGA−AR−A24M
TCGA−E9−A24A
TCGA−AC−A3TN
TCGA−GM

−A3NW
TCGA−EW

−A1OY
TCGA−D8−A1JG
TCGA−D8−A1X8
TCGA−AC−A3W

5
TCGA−EW

−A1J5
TCGA−A7−A3RF
TCGA−D8−A73W
TCGA−C8−A1HJ
TCGA−A7−A5ZV
TCGA−AQ−A1H2
TCGA−C8−A26Z
TCGA−AR−A24H
TCGA−D8−A1XA
TCGA−AR−A250
TCGA−C8−A1HG
TCGA−A2−A25E
TCGA−A7−A4SC
TCGA−AR−A1AT
TCGA−AO−A03L
TCGA−D8−A1XF
TCGA−D8−A27W
TCGA−E9−A245
TCGA−C8−A27A
TCGA−AR−A0U2
TCGA−B6−A0X5
TCGA−C8−A1HN
TCGA−BH−A0H0
TCGA−LL−A6FP
TCGA−OL−A97C
TCGA−A2−A0YF
TCGA−A8−A075
TCGA−UU−A93S
TCGA−S3−A6ZH
TCGA−EW

−A6SC
TCGA−B6−A0RE
TCGA−BH−A0E2
TCGA−AN−A0XT
TCGA−A2−A0YH
TCGA−E2−A106
TCGA−EW

−A6SA
TCGA−BH−A6R9
TCGA−LL−A740
TCGA−S3−A6ZF
TCGA−AC−A6IX
TCGA−LL−A73Z
TCGA−E9−A1N3
TCGA−E9−A22G
TCGA−BH−A209
TCGA−D8−A1Y3
TCGA−B6−A1KC
TCGA−E9−A228
TCGA−E9−A22D
TCGA−E9−A22A
TCGA−E9−A22E
TCGA−E9−A22B
TCGA−E9−A226
TCGA−AC−A23H
TCGA−E9−A1RF
TCGA−E2−A1LS
TCGA−E9−A1RC
TCGA−LD−A7W

5
TCGA−LL−A441
TCGA−D8−A1Y0
TCGA−A1−A0SB
TCGA−D8−A1JK
TCGA−AC−A3QP
TCGA−AC−A5XU
TCGA−OL−A5S0
TCGA−A7−A56D
TCGA−BH−A8G0
TCGA−BH−A5IZ
TCGA−BH−A42T
TCGA−B6−A409
TCGA−LL−A440
TCGA−BH−A18V
TCGA−S3−AA14
TCGA−A2−A3KC
TCGA−A7−A4SF
TCGA−AR−A5QQ
TCGA−E9−A3X8
TCGA−AC−A3YI
TCGA−A2−A3XY
TCGA−EW

−A1PA
TCGA−GM

−A3XN
TCGA−AC−A23G
TCGA−AR−A1AO
TCGA−A2−A259
TCGA−AC−A6NO
TCGA−D8−A1Y1
TCGA−E2−A1LE
TCGA−A2−A0T6
TCGA−A7−A13E
TCGA−AN−A0XS
TCGA−AN−A0XU
TCGA−BH−A6R8
TCGA−C8−A1HF
TCGA−EW

−A1J3
TCGA−AC−A2FO
TCGA−C8−A26W
TCGA−B6−A2IU
TCGA−E9−A1RI
TCGA−AR−A2LJ
TCGA−E9−A1NH
TCGA−EW

−A1P3
TCGA−D8−A1J8
TCGA−GM

−A2DD
TCGA−AR−A24V
TCGA−AR−A2LL
TCGA−EW

−A1PC
TCGA−AR−A255
TCGA−EW

−A1P1
TCGA−C8−A27B
TCGA−GM

−A2DL
TCGA−GI−A2C8
TCGA−GM

−A2DB
TCGA−BH−A0BF
TCGA−A7−A26F
TCGA−BH−A0BT
TCGA−BH−A0DI
TCGA−AC−A5EH
TCGA−GM

−A5PX
TCGA−AC−A3BB
TCGA−BH−A0BZ
TCGA−BH−A203
TCGA−A2−A25D
TCGA−AO−A1KS
TCGA−AC−A2FF
TCGA−AR−A2LO
TCGA−D8−A27G
TCGA−LL−A5YN
TCGA−BH−A1EX
TCGA−E2−A1AZ
TCGA−D8−A27L
TCGA−AR−A5QP
TCGA−EW

−A1P8
TCGA−C8−A9FZ
TCGA−E9−A1R5
TCGA−EW

−A1P6
TCGA−A1−A0SH
TCGA−E9−A1N8
TCGA−OL−A5RV
TCGA−GM

−A2DH
TCGA−AR−A2LM
TCGA−D8−A1JP
TCGA−AR−A24S
TCGA−A7−A3IY
TCGA−BH−A1FG
TCGA−BH−A1FR
TCGA−E9−A1RG
TCGA−E9−A1NC
TCGA−LL−A5YO
TCGA−E9−A1N9
TCGA−E9−A1RH
TCGA−A2−A3KD
TCGA−BH−A1EO
TCGA−A7−A3J1
TCGA−AR−A1AL
TCGA−AR−A24Q
TCGA−GM

−A2DI
TCGA−BH−A204
TCGA−BH−A208
TCGA−BH−A8FZ
TCGA−D8−A1XL
TCGA−LL−A7T0
TCGA−A2−A3XS
TCGA−AR−A1AW
TCGA−AR−A2LK
TCGA−E9−A1R6
TCGA−AC−A3EH
TCGA−EW

−A1IW
TCGA−D8−A1XS
TCGA−D8−A1XV
TCGA−D8−A1X6
TCGA−D8−A1XO
TCGA−E2−A1LL
TCGA−E2−A570
TCGA−E2−A574
TCGA−A2−A0EP
TCGA−E9−A1RE
TCGA−A1−A0SG
TCGA−B6−A408
TCGA−AQ−A04H
TCGA−AQ−A1H3
TCGA−E9−A247
TCGA−A2−A0CT
TCGA−E9−A5UP
TCGA−D8−A27T
TCGA−A2−A1FV
TCGA−AR−A24N
TCGA−E9−A1NI
TCGA−E9−A295
TCGA−A7−A3J0
TCGA−AR−A1AS
TCGA−S3−AA11
TCGA−AC−A8OR
TCGA−OL−A5RZ
TCGA−AO−A12G
TCGA−AQ−A04L
TCGA−A7−A6VX
TCGA−A2−A3XX
TCGA−JL−A3YW
TCGA−AR−A0U4
TCGA−BH−A0H6
TCGA−B6−A0RV
TCGA−BH−A0DP
TCGA−A2−A0EU
TCGA−A2−A0YM
TCGA−A2−A4S2
TCGA−A7−A6VW
TCGA−AR−A0TV
TCGA−C8−A278
TCGA−AC−A3OD
TCGA−AO−A12B
TCGA−B6−A401
TCGA−C8−A26V
TCGA−E2−A1BD
TCGA−E2−A1IN
TCGA−B6−A0W

Z
TCGA−AO−A1KP
TCGA−B6−A0RM
TCGA−E2−A10B
TCGA−E9−A6HE
TCGA−AO−A129
TCGA−AO−A125
TCGA−E2−A576
TCGA−A2−A1G1
TCGA−D8−A1XY
TCGA−A7−A13F
TCGA−GM

−A5PV
TCGA−LL−A5YP
TCGA−AC−A2FM
TCGA−D8−A27I
TCGA−AO−A1KQ
TCGA−AR−A1AI
TCGA−BH−A1FH
TCGA−BH−A1F8
TCGA−BH−A1FL
TCGA−D8−A1JS
TCGA−EW

−A1PG
TCGA−BH−A1FJ
TCGA−E2−A1LK
TCGA−AC−A3QQ
TCGA−OL−A5D8
TCGA−E2−A14U
TCGA−EW

−A424
TCGA−S3−AA17
TCGA−E2−A1L7
TCGA−E2−A1LB
TCGA−C8−A8HP
TCGA−EW

−A3E8
TCGA−AC−A7VB
TCGA−OL−A5D6
TCGA−E9−A3QA
TCGA−AQ−A7U7
TCGA−E9−A5FK
TCGA−A1−A0SO
TCGA−D8−A27F
TCGA−D8−A4Z1
TCGA−E9−A1N5
TCGA−BH−A1FE
TCGA−E2−A1IH
TCGA−D8−A1XK
TCGA−E9−A1NE
TCGA−A1−A0SF
TCGA−A7−A26J
TCGA−A7−A13H
TCGA−JL−A3YX
TCGA−B6−A402
TCGA−OL−A6VO
TCGA−AC−A5XS
TCGA−E9−A1N4
TCGA−D8−A1X9
TCGA−AC−A2FK
TCGA−E2−A1IE
TCGA−AR−A251
TCGA−E9−A244
TCGA−AR−A1AQ
TCGA−E2−A1LI
TCGA−BH−A1FB
TCGA−E9−A1RA
TCGA−A2−A0T5
TCGA−AC−A23E
TCGA−D8−A1XJ
TCGA−D8−A27K
TCGA−AO−A1KO
TCGA−BH−A28Q
TCGA−D8−A1JF
TCGA−EW

−A1J2
TCGA−E2−A15J
TCGA−E2−A1IO
TCGA−EW

−A1J6
TCGA−E2−A1II
TCGA−E9−A1ND
TCGA−A2−A1G6
TCGA−BH−A1F5
TCGA−BH−A1F6
TCGA−BH−A42U
TCGA−A2−A0CO
TCGA−GM

−A3XG
TCGA−EW

−A1P4
TCGA−A2−A1G0
TCGA−E9−A1N6
TCGA−EW

−A1PF
TCGA−E9−A5FL
TCGA−PL−A8LY
TCGA−BH−A28O
TCGA−BH−A42V
TCGA−D8−A3Z5
TCGA−AC−A7VC
TCGA−B6−A40C
TCGA−S3−AA12
TCGA−AR−A1AK
TCGA−AR−A5QM
TCGA−A7−A426
TCGA−C8−A8HR
TCGA−D8−A1JM
TCGA−A7−A6VV
TCGA−C8−A26Y
TCGA−PE−A5DD
TCGA−D8−A1X7
TCGA−A7−A425
TCGA−OL−A66H
TCGA−E2−A1L9
TCGA−D8−A27E
TCGA−E9−A1NA
TCGA−D8−A1J9
TCGA−E9−A1NG
TCGA−D8−A1JU
TCGA−AC−A2BM
TCGA−D8−A27N
TCGA−BH−A201
TCGA−BH−A1FN
TCGA−A1−A0SQ
TCGA−EW

−A1P5
TCGA−A2−A0CR
TCGA−OL−A66I
TCGA−D8−A73U
TCGA−PE−A5DE
TCGA−A2−A0YI
TCGA−E2−A573
TCGA−LL−A73Y
TCGA−LL−A7SZ
TCGA−A2−A3XT
TCGA−AR−A1AR
TCGA−AO−A0JJ
TCGA−D8−A1XZ
TCGA−AR−A24L
TCGA−BH−A1F2
TCGA−AO−A124
TCGA−B6−A40B
TCGA−A2−A0ST
TCGA−AO−A128
TCGA−BH−A1EN
TCGA−E2−A14N
TCGA−D8−A1XT
TCGA−BH−A0AU
TCGA−BH−A0H3
TCGA−AC−A23C
TCGA−D8−A1JB
TCGA−D8−A1XB
TCGA−BH−A0HA
TCGA−E9−A1NF
TCGA−BH−A1EY
TCGA−OL−A5RX
TCGA−BH−A0DG
TCGA−E2−A1L8
TCGA−AR−A1AP
TCGA−E2−A1B0
TCGA−A8−A0AD
TCGA−AR−A1AN
TCGA−BH−A0GZ
TCGA−A7−A26E
TCGA−AC−A2BK
TCGA−AC−A6IV
TCGA−A1−A0SE
TCGA−AC−A8OS
TCGA−EW

−A2FW
TCGA−AC−A6IW
TCGA−GM

−A4E0
TCGA−E9−A243
TCGA−BH−A1F0
TCGA−BH−A2L8
TCGA−A2−A0SX
TCGA−E2−A2P5
TCGA−A7−A3IZ
TCGA−A2−A0YC
TCGA−D8−A1X5
TCGA−E2−A105
TCGA−BH−A0W

4
TCGA−B6−A0RL
TCGA−EW

−A6S9
TCGA−B6−A0W

W
TCGA−C8−A3M

7
TCGA−E2−A1B5
TCGA−A2−A25A
TCGA−BH−A0W

5
TCGA−E9−A3HO
TCGA−OL−A5RY
TCGA−B6−A0W

Y
TCGA−A2−A4S1
TCGA−A7−A4SD
TCGA−B6−A0RT
TCGA−BH−A0RX
TCGA−A1−A0SJ
TCGA−BH−A1FD
TCGA−A2−A1G4
TCGA−A2−A4S0
TCGA−GI−A2C9
TCGA−BH−A0B6
TCGA−D8−A1JH
TCGA−C8−A1HM
TCGA−BH−A1EU
TCGA−BH−A1EW
TCGA−E2−A15I
TCGA−A2−A25F
TCGA−AR−A24U
TCGA−EW

−A2FS
TCGA−C8−A26X
TCGA−AR−A252
TCGA−GM

−A2DN
TCGA−GM

−A2DF
TCGA−GM

−A2DO
TCGA−AR−A254
TCGA−HN−A2NL
TCGA−AR−A2LQ
TCGA−E9−A1QZ
TCGA−AR−A2LN
TCGA−BH−A1EV
TCGA−AR−A24W
TCGA−A2−A1FZ
TCGA−AR−A24X
TCGA−E9−A1R2
TCGA−AC−A2FB
TCGA−E9−A249
TCGA−E9−A2JT
TCGA−AR−A2LH
TCGA−E9−A248
TCGA−AO−A0JE
TCGA−E2−A3DX
TCGA−BH−A1FU
TCGA−C8−A273
TCGA−E2−A1B6
TCGA−E9−A1RB
TCGA−E9−A1RD
TCGA−EW

−A1IY
TCGA−GM

−A2DM
TCGA−E2−A1B1
TCGA−D8−A1JD
TCGA−EW

−A2FV
TCGA−AC−A2QJ
TCGA−AO−A1KR
TCGA−E9−A22H
TCGA−EW

−A1PB
TCGA−EW

−A1IX
TCGA−EW

−A1P0
TCGA−E2−A1IK
TCGA−E2−A1LA
TCGA−A1−A0SN
TCGA−AR−A1AX
TCGA−HN−A2OB
TCGA−AC−A5EI
TCGA−OL−A5DA
TCGA−OL−A5D7
TCGA−EW

−A3U0
TCGA−OK−A5Q2
TCGA−D8−A1XW
TCGA−OL−A66J
TCGA−EW

−A2FR
TCGA−AC−A3W

7
TCGA−AR−A1AM
TCGA−E9−A229
TCGA−AC−A2QI
TCGA−D8−A1XQ
TCGA−BH−A202
TCGA−E2−A1IF
TCGA−AC−A3TM
TCGA−E2−A1IU
TCGA−D8−A1JL
TCGA−E2−A1IJ
TCGA−EW

−A1OW
TCGA−A7−A26G
TCGA−C8−A3M

8
TCGA−C8−A275
TCGA−EW

−A1OV
TCGA−EW

−A1P7
TCGA−D8−A27M
TCGA−C8−A1HK
TCGA−EW

−A1IZ
TCGA−B6−A1KF
TCGA−GM

−A2DK
TCGA−BH−A0DD
TCGA−AR−A24T
TCGA−E9−A2JS
TCGA−D8−A1XD
TCGA−AR−A24P
TCGA−AQ−A0Y5
TCGA−A2−A0SY
TCGA−D8−A1JT
TCGA−D8−A27P
TCGA−AR−A24O
TCGA−E9−A1R0
TCGA−D8−A1XC
TCGA−C8−A274
TCGA−E2−A1LH
TCGA−AC−A2FG
TCGA−D8−A27V
TCGA−BH−A0AZ
TCGA−BH−A1ET
TCGA−BH−A0BS
TCGA−E2−A1BC
TCGA−GM

−A2DC
TCGA−D8−A1JC
TCGA−D8−A27R
TCGA−AC−A2FE
TCGA−A7−A26H
TCGA−AR−A2LR
TCGA−BH−A1FC
TCGA−A7−A2KD
TCGA−D8−A1JI
TCGA−AR−A1AU
TCGA−C8−A1HI
TCGA−B6−A0X1
TCGA−A2−A0T0
TCGA−A2−A0T4
TCGA−A2−A1FW
TCGA−B6−A0RP
TCGA−AN−A0XV
TCGA−A2−A0T2
TCGA−A2−A4S3
TCGA−AN−A0XN
TCGA−AR−A0TR
TCGA−A2−A0YD
TCGA−BH−A0BA
TCGA−AO−A12C
TCGA−AO−A126
TCGA−BH−A0E1
TCGA−AO−A0JD
TCGA−BH−A0H7
TCGA−A8−A0A6
TCGA−A2−A0SU
TCGA−AO−A0JA
TCGA−AN−A0XL
TCGA−E2−A572
TCGA−AO−A0JG
TCGA−AR−A1AY
TCGA−A7−A4SB
TCGA−BH−A1FM
TCGA−A2−A0SW
TCGA−AC−A8OQ
TCGA−LL−A9Q3
TCGA−UL−AAZ6
TCGA−A2−A25B
TCGA−GM

−A3XL
TCGA−PL−A8LZ
TCGA−BH−A0HX
TCGA−OL−A66O
TCGA−B6−A0X7
TCGA−BH−A0H9
TCGA−AR−A5QN
TCGA−BH−A5J0
TCGA−LL−A6FR
TCGA−AC−A62X
TCGA−M

S−A51U
TCGA−E2−A56Z
TCGA−LL−A5YL
TCGA−AO−A12E
TCGA−S3−AA15
TCGA−BH−A0B3
TCGA−A2−A0YL
TCGA−BH−A0BM
TCGA−BH−A0HY
TCGA−AO−A0JF
TCGA−AR−A0U3
TCGA−BH−A0DH
TCGA−A2−A0EN
TCGA−AN−A0XW
TCGA−E2−A10F
TCGA−BH−A0HI
TCGA−A7−A4SE
TCGA−BH−A0DQ
TCGA−BH−A1ES
TCGA−PE−A5DC
TCGA−EW

−A1PH
TCGA−PL−A8LX
TCGA−AC−A3YJ
TCGA−A1−A0SI
TCGA−LD−A7W

6
TCGA−B6−A400
TCGA−D8−A1XU
TCGA−A2−A0CK
TCGA−EW

−A423
TCGA−D8−A27H
TCGA−E9−A227
TCGA−AC−A8OP
TCGA−D8−A3Z6
TCGA−PL−A8LV
TCGA−A7−A6VY
TCGA−D8−A1JJ
TCGA−D8−A1Y2
TCGA−AR−A24R
TCGA−E9−A1R4
TCGA−E9−A54Y
TCGA−A8−A08O
TCGA−BH−A0DV
TCGA−BH−A0HP
TCGA−A2−A4RX
TCGA−B6−A0RO
TCGA−3C−AAAU
TCGA−AC−A2QH
TCGA−AC−A3HN
TCGA−B6−A0W

T
TCGA−LL−A50Y
TCGA−OL−A5RU
TCGA−AR−A1AJ
TCGA−AQ−A54O
TCGA−B6−A0RU
TCGA−A7−A4SA
TCGA−AR−A0TP
TCGA−BH−A0W

A
TCGA−A7−A0DB
TCGA−BH−A0AW
TCGA−BH−A0HN
TCGA−LL−A6FQ
TCGA−D8−A73X
TCGA−S3−A6ZG
TCGA−AN−A0XR
TCGA−3C−AALK
TCGA−OL−A6VQ
TCGA−A2−A0YK
TCGA−AO−A0JB
TCGA−5L−AAT1
TCGA−E2−A9RU
TCGA−OL−A66K
TCGA−BH−A0DZ
TCGA−BH−A0BV
TCGA−BH−A0GY
TCGA−B6−A0W

X
TCGA−LD−A66U
TCGA−E2−A10C
TCGA−OL−A66L
TCGA−OL−A66N
TCGA−A2−A0YE
TCGA−A2−A0T1
TCGA−AR−A0TU
TCGA−EW

−A6SD
TCGA−OL−A6VR
TCGA−4H−AAAK
TCGA−A2−A4RY
TCGA−A1−A0SP
TCGA−AC−A2B8
TCGA−A7−A0CE
TCGA−AR−A0TT
TCGA−AC−A62Y
TCGA−A2−A3XW
TCGA−A7−A5ZW
TCGA−AO−A0JC
TCGA−AO−A03U
TCGA−AO−A03M
TCGA−BH−A0HB
TCGA−AC−A3W

6
TCGA−B6−A3ZX
TCGA−BH−A0AY
TCGA−A7−A0DC
TCGA−E2−A107
TCGA−A2−A4RW
TCGA−BH−A0B8
TCGA−E9−A54X
TCGA−AQ−A54N
TCGA−BH−AB28
TCGA−BH−A0C0
TCGA−E2−A108
TCGA−AR−A0TQ
TCGA−AR−A0TX
TCGA−BH−A0BC
TCGA−LD−A9QF
TCGA−S3−AA10
TCGA−A2−A3Y0
TCGA−OL−A66P
TCGA−A7−A0CH
TCGA−BH−A0HF
TCGA−BH−A0BJ
TCGA−BH−A0HK
TCGA−AN−A0XO
TCGA−BH−A0DK
TCGA−3C−AALJ
TCGA−LQ−A4E4
TCGA−LD−A74U
TCGA−A2−A0YJ
TCGA−B6−A0RI
TCGA−3C−AALI
TCGA−A2−A0YG
TCGA−A1−A0SM
TCGA−BH−A0DS
TCGA−BH−A0B9
TCGA−A7−A0D9
TCGA−BH−A0E0
TCGA−A7−A5ZX
TCGA−5L−AAT0
TCGA−AC−A62V
TCGA−EW

−A6SB
TCGA−AO−A03N
TCGA−B6−A0IK

cg08817965

cg25450986

cg15769921

cg22912359

cg25581784

cg07388903

cg14572634

cg21499137

cg17504397

cg09273772

cg26007540

cg26134124

cg26164164

cg03359285

cg11393025

cg15797971

cg05120042

cg22935319

event
age
race
ethnicity

U
C

S
C

_R
efG

ene_G
roup

R
elation_to_U

C
S

C
_C

pG
_Island

ethnicity
[Not Available]
[Not Evaluated]
[Unknown]
HISPANIC OR LATINO
NOT HISPANIC OR LATINO

race
[Not Available]
[Not Evaluated]
AMERICAN INDIAN OR ALASKA NATIVE
ASIAN
BLACK OR AFRICAN AMERICAN
WHITE

age
(26,48]
(48,58]
(58,67]
(67,90]

event
Alive
Dead

Relation_to_UCSC_CpG_Island
Island
N_Shore
Open_Sea
S_Shore

UCSC_RefGene_Group
3'UTR
5'UTR;1stExon
Body
TSS1500
TSS200

0.2

0.4

0.6

0.8

(e)

TCGA−A1−A0SK
TCGA−A7−A3J0
TCGA−D8−A1XC
TCGA−D8−A1JS
TCGA−AR−A24K
TCGA−D8−A1XV
TCGA−E9−A5UO
TCGA−D8−A27E
TCGA−LL−A5YM
TCGA−EW

−A6S9
TCGA−PE−A5DC
TCGA−A2−A1FV
TCGA−AR−A24Z
TCGA−E9−A2JS
TCGA−A7−A4SB
TCGA−AQ−A1H2
TCGA−AR−A0U2
TCGA−E2−A105
TCGA−C8−A1HO
TCGA−AC−A7VB
TCGA−AC−A5XU
TCGA−AR−A0U3
TCGA−AO−A1KP
TCGA−C8−A9FZ
TCGA−EW

−A1P0
TCGA−A2−A4S0
TCGA−A7−A3RF
TCGA−B6−A0RM
TCGA−AO−A0JB
TCGA−BH−A0H6
TCGA−AR−A1AP
TCGA−BH−A201
TCGA−A2−A0EU
TCGA−AO−A0JG
TCGA−S3−AA0Z
TCGA−AO−A0JA
TCGA−AR−A24O
TCGA−5L−AAT0
TCGA−AN−A0XO
TCGA−AR−A0TW
TCGA−E2−A1IN
TCGA−E9−A1R3
TCGA−AR−A24L
TCGA−3C−AALK
TCGA−A7−A26H
TCGA−AR−A24P
TCGA−OL−A66J
TCGA−AQ−A0Y5
TCGA−E2−A1IE
TCGA−E2−A1LG
TCGA−AN−A0XT
TCGA−D8−A1XG
TCGA−D8−A27W
TCGA−D8−A27P
TCGA−A1−A0SJ
TCGA−D8−A1XZ
TCGA−EW

−A2FS
TCGA−GM

−A2D9
TCGA−A2−A1FX
TCGA−AC−A2BM
TCGA−C8−A1HG
TCGA−JL−A3YX
TCGA−AC−A8OP
TCGA−AR−A1AU
TCGA−GM

−A2DK
TCGA−E9−A1R2
TCGA−E9−A227
TCGA−AO−A12C
TCGA−AR−A1AN
TCGA−C8−A273
TCGA−D8−A1X6
TCGA−EW

−A1PA
TCGA−A8−A0AD
TCGA−E9−A54X
TCGA−EW

−A1PE
TCGA−A8−A075
TCGA−D8−A1JJ
TCGA−GM

−A2DC
TCGA−GM

−A2DM
TCGA−E9−A228
TCGA−E9−A1N3
TCGA−B6−A1KC
TCGA−E9−A22B
TCGA−C8−A27A
TCGA−EW

−A1J1
TCGA−LL−A6FQ
TCGA−D8−A1XF
TCGA−EW

−A6SA
TCGA−A7−A3IZ
TCGA−E2−A576
TCGA−EW

−A6SC
TCGA−AC−A62V
TCGA−LL−A442
TCGA−B6−A408
TCGA−C8−A1HN
TCGA−PL−A8LX
TCGA−E2−A56Z
TCGA−A1−A0SQ
TCGA−EW

−A2FW
TCGA−B6−A0X4
TCGA−A2−A1G4
TCGA−B6−A0RG
TCGA−D8−A1XR
TCGA−D8−A1XD
TCGA−AO−A1KS
TCGA−BH−A0E2
TCGA−A1−A0SN
TCGA−A8−A08O
TCGA−AO−A1KQ
TCGA−B6−A0RS
TCGA−A7−A4SC
TCGA−E9−A24A
TCGA−A2−A0SU
TCGA−BH−A1ES
TCGA−C8−A1HL
TCGA−E9−A22D
TCGA−E9−A22G
TCGA−E9−A247
TCGA−AC−A2BK
TCGA−E9−A1N9
TCGA−AC−A3OD
TCGA−AN−A0XR
TCGA−BH−A0HN
TCGA−E2−A9RU
TCGA−AR−A0TR
TCGA−D8−A1JN
TCGA−A2−A0YE
TCGA−UU−A93S
TCGA−AR−A1AS
TCGA−AR−A24N
TCGA−D8−A1J9
TCGA−GM

−A2DL
TCGA−E9−A1RG
TCGA−D8−A1X5
TCGA−D8−A27T
TCGA−D8−A1Y1
TCGA−EW

−A1J6
TCGA−AN−A0XN
TCGA−B6−A0RN
TCGA−E9−A1R5
TCGA−BH−A28Q
TCGA−EW

−A1P6
TCGA−AN−A0XP
TCGA−D8−A1XJ
TCGA−B6−A0W

V
TCGA−AR−A0TV
TCGA−C8−A1HM
TCGA−EW

−A1OY
TCGA−A2−A0YT
TCGA−A2−A3XU
TCGA−AQ−A04L
TCGA−E2−A15J
TCGA−AO−A12B
TCGA−D8−A73X
TCGA−E2−A10E
TCGA−AC−A3TN
TCGA−C8−A26V
TCGA−A2−A0CK
TCGA−B6−A0RL
TCGA−LD−A7W

6
TCGA−E2−A1IU
TCGA−GM

−A3NW
TCGA−AR−A2LJ
TCGA−LL−A7SZ
TCGA−AR−A250
TCGA−D8−A1X8
TCGA−E9−A22H
TCGA−E2−A15K
TCGA−OL−A5RW
TCGA−BH−A0HY
TCGA−AO−A1KT
TCGA−D8−A1XS
TCGA−EW

−A423
TCGA−C8−A1HK
TCGA−OL−A5RZ
TCGA−S3−A6ZH
TCGA−AR−A1AV
TCGA−BH−A0W

3
TCGA−AC−A3QQ
TCGA−E9−A54Y
TCGA−D8−A1X7
TCGA−GM

−A3NY
TCGA−AC−A8OR
TCGA−B6−A0X5
TCGA−A8−A0A6
TCGA−BH−A0HX
TCGA−BH−A1FL
TCGA−C8−A1HE
TCGA−E9−A249
TCGA−E9−A5UP
TCGA−AO−A0JI
TCGA−EW

−A1P5
TCGA−BH−A0GZ
TCGA−OL−A6VR
TCGA−AO−A125
TCGA−S3−AA12
TCGA−AQ−A54N
TCGA−AQ−A54O
TCGA−D8−A1XA
TCGA−AO−A0JD
TCGA−S3−A6ZF
TCGA−E2−A109
TCGA−E9−A1RE
TCGA−D8−A1JC
TCGA−D8−A1JT
TCGA−C8−A3M

8
TCGA−D8−A1X9
TCGA−E2−A2P6
TCGA−AR−A24R
TCGA−BH−A42T
TCGA−5T−A9QA
TCGA−A2−A0YF
TCGA−AR−A2LK
TCGA−C8−A26Z
TCGA−E2−A1IG
TCGA−3C−AAAU
TCGA−A2−A1FW
TCGA−A2−A3KC
TCGA−EW

−A1J5
TCGA−BH−A0DD
TCGA−LL−A6FP
TCGA−E2−A572
TCGA−D8−A1JI
TCGA−EW

−A1J3
TCGA−C8−A26W
TCGA−LL−A7T0
TCGA−A2−A04R
TCGA−BH−A8FY
TCGA−A2−A0T4
TCGA−D8−A27N
TCGA−UL−AAZ6
TCGA−AC−A4ZE
TCGA−C8−A274
TCGA−A7−A6VX
TCGA−B6−A0W

W
TCGA−E9−A1R6
TCGA−AO−A12E
TCGA−AR−A1AK
TCGA−B6−A40B
TCGA−E2−A1B4
TCGA−AO−A12G
TCGA−D8−A1JD
TCGA−B6−A1KN
TCGA−EW

−A1IW
TCGA−AC−A23E
TCGA−D8−A1XO
TCGA−A1−A0SE
TCGA−A2−A0YC
TCGA−D8−A27V
TCGA−EW

−A1PD
TCGA−B6−A0RP
TCGA−LQ−A4E4
TCGA−AR−A255
TCGA−A2−A0YG
TCGA−B6−A0W

Z
TCGA−3C−AALI
TCGA−D8−A1XL
TCGA−B6−A2IU
TCGA−B6−A40C
TCGA−E2−A2P5
TCGA−E9−A3HO
TCGA−S3−A6ZG
TCGA−A7−A26J
TCGA−OL−A66O
TCGA−AR−A0TZ
TCGA−EW

−A1OX
TCGA−D8−A1Y3
TCGA−OL−A66K
TCGA−A7−A3J1
TCGA−AO−A0JE
TCGA−A2−A3XV
TCGA−AC−A2QI
TCGA−E9−A1NA
TCGA−LL−A5YL
TCGA−B6−A0W

Y
TCGA−E9−A6HE
TCGA−BH−A0B5
TCGA−A1−A0SF
TCGA−AR−A24T
TCGA−D8−A27G
TCGA−C8−A275
TCGA−EW

−A1PC
TCGA−EW

−A1P1
TCGA−BH−A0AY
TCGA−A7−A0CH
TCGA−BH−A0C0
TCGA−AC−A2FK
TCGA−E9−A1RH
TCGA−AC−A2FB
TCGA−AR−A2LQ
TCGA−A7−A13D
TCGA−BH−A0BA
TCGA−A7−A0CE
TCGA−BH−A1FH
TCGA−B6−A0RU
TCGA−E9−A1N8
TCGA−BH−A1FC
TCGA−D8−A1JL
TCGA−A7−A4SE
TCGA−LL−A6FR
TCGA−AR−A256
TCGA−AR−A2LR
TCGA−GI−A2C9
TCGA−PE−A5DD
TCGA−EW

−A6SD
TCGA−A7−A6VV
TCGA−D8−A1JF
TCGA−BH−A0GY
TCGA−A2−A4RW
TCGA−B6−A402
TCGA−E9−A1NF
TCGA−BH−A42U
TCGA−E9−A1NE
TCGA−BH−A8G0
TCGA−E9−A1NG
TCGA−E2−A1BC
TCGA−BH−A0DV
TCGA−BH−A1EU
TCGA−AC−A3YI
TCGA−E9−A5FK
TCGA−GM

−A4E0
TCGA−E9−A1N4
TCGA−AO−A1KO
TCGA−A2−A1G6
TCGA−BH−A0BM
TCGA−A7−A0DC
TCGA−D8−A1JU
TCGA−A7−A5ZW
TCGA−E2−A10F
TCGA−BH−A1FR
TCGA−AC−A3QP
TCGA−LL−A440
TCGA−A7−A426
TCGA−BH−A42V
TCGA−A2−A0YD
TCGA−E2−A10C
TCGA−BH−A0HA
TCGA−AC−A2FG
TCGA−BH−A1F2
TCGA−E9−A1N6
TCGA−A7−A0D9
TCGA−BH−A1FB
TCGA−E2−A1IF
TCGA−E2−A1IO
TCGA−BH−A28O
TCGA−GM

−A3XG
TCGA−D8−A27I
TCGA−AC−A23G
TCGA−E9−A1RI
TCGA−BH−A0AZ
TCGA−E9−A3X8
TCGA−LD−A7W

5
TCGA−AC−A2FO
TCGA−AR−A5QM
TCGA−A2−A0EN
TCGA−BH−A0DK
TCGA−C8−A26Y
TCGA−GM

−A2DI
TCGA−AQ−A7U7
TCGA−EW

−A1OV
TCGA−AC−A5XS
TCGA−E9−A5FL
TCGA−GM

−A2DD
TCGA−AO−A0JJ
TCGA−BH−A1EV
TCGA−A2−A0YI
TCGA−AR−A1AL
TCGA−A7−A13F
TCGA−BH−A0BJ
TCGA−A1−A0SH
TCGA−BH−A0DH
TCGA−AR−A0U4
TCGA−A2−A4S2
TCGA−A2−A25D
TCGA−E9−A1R4
TCGA−A2−A0T6
TCGA−AC−A3BB
TCGA−C8−A26X
TCGA−C8−A278
TCGA−BH−A0B6
TCGA−E2−A3DX
TCGA−LL−A5YN
TCGA−AC−A2QH
TCGA−LL−A5YO
TCGA−LD−A9QF
TCGA−AR−A2LH
TCGA−A2−A0CR
TCGA−AC−A2FE
TCGA−BH−A0RX
TCGA−E2−A573
TCGA−LL−A5YP
TCGA−A2−A3Y0
TCGA−E9−A1ND
TCGA−E2−A1B5
TCGA−AR−A1AO
TCGA−E2−A108
TCGA−AC−A2QJ
TCGA−AC−A7VC
TCGA−BH−A1FE
TCGA−PL−A8LY
TCGA−E2−A1LI
TCGA−A2−A3XY
TCGA−LL−A441
TCGA−GM

−A2DF
TCGA−AO−A0JC
TCGA−AO−A128
TCGA−B6−A0RT
TCGA−A2−A25F
TCGA−AR−A5QQ
TCGA−A2−A0ST
TCGA−E2−A1B6
TCGA−E9−A243
TCGA−A2−A0EP
TCGA−E9−A2JT
TCGA−AC−A8OQ
TCGA−S3−AA15
TCGA−A7−A6VY
TCGA−D8−A1JG
TCGA−LL−A8F5
TCGA−B6−A1KF
TCGA−D8−A1XK
TCGA−A2−A0T0
TCGA−BH−A0E0
TCGA−AO−A124
TCGA−B6−A0RE
TCGA−EW

−A1PH
TCGA−BH−A0H0
TCGA−EW

−A1OZ
TCGA−A2−A0CT
TCGA−AQ−A04H
TCGA−A1−A0SO
TCGA−HN−A2NL
TCGA−AO−A0JL
TCGA−AR−A0TP
TCGA−AC−A62X
TCGA−AR−A1AY
TCGA−E2−A1LS
TCGA−BH−A0AW
TCGA−E2−A10B
TCGA−BH−A1F6
TCGA−OL−A5S0
TCGA−GM

−A2DH
TCGA−A7−A4SA
TCGA−A7−A6VW
TCGA−LL−A740
TCGA−E2−A574
TCGA−C8−A27B
TCGA−B6−A0W

X
TCGA−A2−A4RX
TCGA−BH−A5IZ
TCGA−B6−A409
TCGA−E2−A1LL
TCGA−AR−A24Q
TCGA−D8−A1XW
TCGA−B6−A0I1
TCGA−A2−A0YJ
TCGA−AR−A251
TCGA−AO−A1KR
TCGA−GM

−A3XL
TCGA−A7−A26G
TCGA−D8−A1XQ
TCGA−A2−A0YM
TCGA−A7−A5ZV
TCGA−OL−A5D7
TCGA−C8−A1HJ
TCGA−E2−A1AZ
TCGA−BH−A0DZ
TCGA−A2−A0T2
TCGA−BH−A0W

A
TCGA−EW

−A1PB
TCGA−AR−A0TU
TCGA−AO−A03U
TCGA−AO−A129
TCGA−PL−A8LZ
TCGA−E9−A3QA
TCGA−OL−A66I
TCGA−E2−A1LH
TCGA−EW

−A3U0
TCGA−BH−A1F0
TCGA−E2−A14N
TCGA−AR−A1AW
TCGA−PL−A8LV
TCGA−A2−A4S1
TCGA−BH−A1EO
TCGA−A7−A0DB
TCGA−BH−A6R9
TCGA−EW

−A6SB
TCGA−OL−A66P
TCGA−AR−A1AI
TCGA−AR−A1AQ
TCGA−A2−A3XZ
TCGA−AR−A24U
TCGA−EW

−A1IZ
TCGA−AR−A1AJ
TCGA−AR−A1AX
TCGA−AR−A0U0
TCGA−C8−A8HP
TCGA−D8−A73U
TCGA−E9−A248
TCGA−A2−A0T1
TCGA−AR−A0TT
TCGA−OL−A5RY
TCGA−B6−A3ZX
TCGA−EW

−A1P7
TCGA−AR−A252
TCGA−E9−A1NC
TCGA−AC−A5EI
TCGA−E2−A1II
TCGA−BH−A0BV
TCGA−D8−A4Z1
TCGA−AC−A2FF
TCGA−E2−A15I
TCGA−EW

−A1PG
TCGA−BH−A0W

5
TCGA−E2−A1B1
TCGA−AC−A3W

6
TCGA−AO−A03M
TCGA−EW

−A1PF
TCGA−A2−A3XT
TCGA−OL−A6VO
TCGA−A2−A3XW
TCGA−B6−A0X1
TCGA−LL−A73Y
TCGA−AR−A1AM
TCGA−BH−A1FD
TCGA−BH−A1F5
TCGA−E2−A1IH
TCGA−BH−A5J0
TCGA−E2−A1IK
TCGA−A2−A1G1
TCGA−E9−A1R0
TCGA−E9−A1RA
TCGA−BH−A204
TCGA−AC−A6IV
TCGA−A1−A0SP
TCGA−AR−A1AR
TCGA−A1−A0SB
TCGA−OL−A97C
TCGA−D8−A27H
TCGA−EW

−A1OW
TCGA−A7−A3IY
TCGA−D8−A73W
TCGA−BH−A18V
TCGA−GM

−A2DB
TCGA−A2−A0SX
TCGA−EW

−A1IY
TCGA−5L−AAT1
TCGA−4H−AAAK
TCGA−OL−A6VQ
TCGA−B6−A400
TCGA−HN−A2OB
TCGA−M

S−A51U
TCGA−EW

−A1IX
TCGA−OL−A5RV
TCGA−A2−A0SY
TCGA−B6−A0W

T
TCGA−BH−A0E1
TCGA−BH−A1FM
TCGA−EW

−A2FV
TCGA−BH−A2L8
TCGA−D8−A27M
TCGA−GM

−A2DN
TCGA−EW

−A3E8
TCGA−A7−A13G
TCGA−BH−A1FG
TCGA−BH−A0BC
TCGA−A2−A4RY
TCGA−E9−A1R7
TCGA−A2−A0T5
TCGA−BH−A0HK
TCGA−OL−A66L
TCGA−BH−A1FJ
TCGA−EW

−A424
TCGA−D8−A1JE
TCGA−LL−A9Q3
TCGA−AR−A2LM
TCGA−BH−A1EW
TCGA−D8−A1J8
TCGA−EW

−A1J2
TCGA−AC−A6NO
TCGA−OL−A5DA
TCGA−AC−A3EH
TCGA−A7−A425
TCGA−BH−A6R8
TCGA−AR−A24M
TCGA−AR−A2LE
TCGA−AO−A126
TCGA−AR−A24V
TCGA−E9−A295
TCGA−D8−A1JP
TCGA−E2−A1BD
TCGA−OL−A5D8
TCGA−A7−A4SF
TCGA−LL−A50Y
TCGA−AO−A0JM
TCGA−D8−A1JA
TCGA−E9−A3Q9
TCGA−A2−A3KD
TCGA−B6−A0RO
TCGA−BH−A0HB
TCGA−AC−A3HN
TCGA−A7−A26E
TCGA−AC−A5EH
TCGA−S3−AA11
TCGA−S3−AA14
TCGA−GM

−A2DA
TCGA−D8−A1Y0
TCGA−E9−A1N5
TCGA−GM

−A2DO
TCGA−E2−A107
TCGA−AC−A2FM
TCGA−E2−A1LA
TCGA−AO−A03L
TCGA−C8−A8HQ
TCGA−D8−A1JH
TCGA−E2−A1L6
TCGA−GI−A2C8
TCGA−BH−AB28
TCGA−AQ−A1H3
TCGA−AR−A24X
TCGA−AC−A6IX
TCGA−OL−A66H
TCGA−E9−A244
TCGA−D8−A1XT
TCGA−EW

−A1P8
TCGA−AN−A0XV
TCGA−B6−A0X7
TCGA−AN−A0XL
TCGA−E2−A570
TCGA−D8−A1XB
TCGA−AC−A3TM
TCGA−E2−A1L9
TCGA−AO−A03N
TCGA−B6−A0RV
TCGA−BH−A0W

4
TCGA−BH−A0HI
TCGA−OL−A66N
TCGA−E9−A245
TCGA−A1−A0SM
TCGA−AR−A24H
TCGA−A2−A0SW
TCGA−A1−A0SG
TCGA−D8−A1Y2
TCGA−AR−A24S
TCGA−E9−A1QZ
TCGA−AC−A62Y
TCGA−AN−A0XW
TCGA−B6−A1KI
TCGA−AC−A2B8
TCGA−D8−A1XM
TCGA−S3−AA17
TCGA−D8−A1XU
TCGA−D8−A27K
TCGA−A2−A0YK
TCGA−C8−A1HF
TCGA−AC−A3W

7
TCGA−E9−A229
TCGA−GM

−A5PV
TCGA−LD−A74U
TCGA−D8−A3Z6
TCGA−AR−A254
TCGA−AR−A5QN
TCGA−D8−A27R
TCGA−C8−A1HI
TCGA−E2−A106
TCGA−A2−A0YH
TCGA−BH−A0HF
TCGA−A2−A1G0
TCGA−D8−A27L
TCGA−A2−A25E
TCGA−A7−A2KD
TCGA−A2−A25B
TCGA−AR−A2LL
TCGA−3C−AALJ
TCGA−BH−A0DS
TCGA−AC−A3YJ
TCGA−EW

−A1P3
TCGA−B6−A0RI
TCGA−E2−A1IL
TCGA−E9−A1NI
TCGA−E9−A22A
TCGA−AC−A23H
TCGA−E9−A22E
TCGA−E9−A226
TCGA−BH−A209
TCGA−E9−A1RF
TCGA−E9−A1RC
TCGA−E9−A1RB
TCGA−E9−A1RD
TCGA−D8−A1JM
TCGA−AN−A0XU
TCGA−A2−A3XX
TCGA−OL−A5D6
TCGA−BH−A202
TCGA−A7−A26I
TCGA−E2−A1LE
TCGA−EW

−A2FR
TCGA−A2−A4S3
TCGA−A7−A26F
TCGA−D8−A1JK
TCGA−BH−A0B9
TCGA−E2−A1B0
TCGA−A2−A25C
TCGA−BH−A1EX
TCGA−E9−A1NH
TCGA−E2−A1L8
TCGA−A2−A0SV
TCGA−D8−A1XY
TCGA−AC−A3W

5
TCGA−A1−A0SI
TCGA−E2−A1L7
TCGA−E2−A1LK
TCGA−A2−A3XS
TCGA−LL−A73Z
TCGA−EW

−A1P4
TCGA−AR−A0TX
TCGA−AC−A6IW
TCGA−OL−A5RU
TCGA−AR−A1AT
TCGA−A7−A4SD
TCGA−S3−AA10
TCGA−B6−A0IK
TCGA−BH−A1EN
TCGA−AC−A23C
TCGA−B6−A401
TCGA−BH−A8FZ
TCGA−C8−A3M

7
TCGA−AR−A0TQ
TCGA−PE−A5DE
TCGA−D8−A1JB
TCGA−GM

−A3XN
TCGA−JL−A3YW
TCGA−BH−A0BF
TCGA−BH−A203
TCGA−BH−A1FU
TCGA−OK−A5Q2
TCGA−BH−A0B3
TCGA−C8−A8HR
TCGA−AO−A0JF
TCGA−BH−A1EY
TCGA−LD−A66U
TCGA−BH−A0H7
TCGA−AR−A5QP
TCGA−BH−A1FN
TCGA−E2−A1LB
TCGA−BH−A0B8
TCGA−BH−A1F8
TCGA−BH−A0DI
TCGA−A2−A0CO
TCGA−A7−A56D
TCGA−BH−A208
TCGA−AR−A2LO
TCGA−BH−A0BZ
TCGA−BH−A0AU
TCGA−BH−A0DG
TCGA−BH−A0H9
TCGA−BH−A1ET
TCGA−BH−A0C3
TCGA−A7−A13E
TCGA−BH−A0DQ
TCGA−A7−A13H
TCGA−E2−A1IJ
TCGA−AC−A8OS
TCGA−BH−A0H3
TCGA−AR−A2LN
TCGA−E2−A14U
TCGA−D8−A3Z5
TCGA−GM

−A5PX
TCGA−A2−A1FZ
TCGA−A2−A259
TCGA−A2−A25A
TCGA−A7−A5ZX
TCGA−AR−A24W
TCGA−OL−A5RX
TCGA−D8−A27F
TCGA−AN−A0XS
TCGA−A2−A0YL
TCGA−A2−A0T7
TCGA−BH−A0BS
TCGA−BH−A0DP
TCGA−BH−A0BT
TCGA−BH−A0HP

cg19964454
cg02694676
cg13720316
cg24203315
cg07149785
cg24419164
cg21742931
cg23753457
cg12994233
cg25060573
cg10518262
cg03735308
cg14513281
cg19472759
cg09801353
cg16969182
cg07663571
cg21815083
cg15954335
cg12825880
cg14872731
cg24387864
cg11190277
cg26399164
cg05068533
cg15330584
cg03364015
cg07781399
cg10539418
cg24020398
cg02255700
cg05200606
cg09551996
cg05164185
cg01406280
cg19209049
cg11234767
cg15974867
cg03040489
cg01390647
cg12129983
cg12266049
cg13608094
cg16794682
cg06539449
cg19047670
cg19137748
cg25611369
cg18773844
cg00248856
cg07295918
cg27021553
cg02753511
cg06741896
cg00347938
cg02723533
cg11802013
cg04717045
cg12263469
cg09520904
cg00953256
cg09637363

event
age
race
ethnicity

U
C

S
C

_R
efG

ene_G
roup

R
elation_to_U

C
S

C
_C

pG
_Island

ethnicity
[Not Available]
[Not Evaluated]
[Unknown]
HISPANIC OR LATINO
NOT HISPANIC OR LATINO

race
[Not Available]
[Not Evaluated]
AMERICAN INDIAN OR ALASKA NATIVE
ASIAN
BLACK OR AFRICAN AMERICAN
WHITE

age
(26,48]
(48,58]
(58,67]
(67,90]

event
Alive
Dead

Relation_to_UCSC_CpG_Island
Island
N_Shelf
N_Shore
S_Shelf
S_Shore

UCSC_RefGene_Group
1stExon;5'UTR
3'UTR
Body
TSS1500
TSS200

0.2

0.4

0.6

0.8

(f)

TCGA−AO−A0JC
TCGA−D8−A1Y3
TCGA−E9−A226
TCGA−E9−A228
TCGA−E9−A1RC
TCGA−BH−A209
TCGA−E9−A22A
TCGA−E9−A22B
TCGA−E9−A22E
TCGA−AC−A23H
TCGA−E9−A1RF
TCGA−B6−A1KC
TCGA−AC−A2BK
TCGA−AR−A0TU
TCGA−AR−A1AW
TCGA−B6−A3ZX
TCGA−D8−A1XF
TCGA−E2−A1LS
TCGA−E9−A22D
TCGA−E9−A22G
TCGA−BH−AB28
TCGA−A7−A13E
TCGA−AR−A255
TCGA−BH−A6R8
TCGA−D8−A73X
TCGA−AR−A2LE
TCGA−EW

−A1J3
TCGA−AQ−A04H
TCGA−D8−A1XA
TCGA−D8−A1X5
TCGA−EW

−A423
TCGA−AR−A1AV
TCGA−BH−A1FL
TCGA−A1−A0SO
TCGA−E2−A1BD
TCGA−E9−A1NI
TCGA−AR−A0TR
TCGA−AR−A24K
TCGA−B6−A402
TCGA−BH−A0W

3
TCGA−D8−A1X6
TCGA−AR−A1AS
TCGA−E2−A15J
TCGA−S3−A6ZG
TCGA−A8−A0AD
TCGA−E2−A572
TCGA−AR−A0TP
TCGA−BH−A0HN
TCGA−B6−A0RG
TCGA−A2−A0YG
TCGA−AR−A0TZ
TCGA−B6−A0W

Z
TCGA−AN−A0XV
TCGA−AO−A12G
TCGA−AC−A3TN
TCGA−D8−A1JT
TCGA−B6−A0X5
TCGA−E9−A5UO
TCGA−3C−AAAU
TCGA−D8−A1J9
TCGA−D8−A27N
TCGA−A1−A0SI
TCGA−EW

−A1PD
TCGA−E2−A1IG
TCGA−B6−A40B
TCGA−D8−A1XY
TCGA−AO−A03L
TCGA−AO−A1KT
TCGA−LL−A7T0
TCGA−PE−A5DC
TCGA−AR−A24M
TCGA−D8−A1Y1
TCGA−LL−A6FR
TCGA−AN−A0XL
TCGA−AC−A3W

5
TCGA−LL−A9Q3
TCGA−D8−A1X9
TCGA−LL−A5YM
TCGA−A2−A0SW
TCGA−A7−A4SB
TCGA−B6−A0RS
TCGA−EW

−A1IY
TCGA−E9−A2JS
TCGA−AN−A0XN
TCGA−BH−A0HX
TCGA−AC−A62Y
TCGA−A2−A1FW
TCGA−EW

−A1OW
TCGA−D8−A1Y2
TCGA−E2−A1IH
TCGA−AN−A0XW
TCGA−BH−A0B8
TCGA−A1−A0SN
TCGA−BH−A0DH
TCGA−A7−A13D
TCGA−B6−A1KI
TCGA−BH−A8FY
TCGA−A7−A6VX
TCGA−C8−A1HE
TCGA−E2−A1B4
TCGA−AR−A2LK
TCGA−E9−A249
TCGA−E2−A10E
TCGA−AO−A126
TCGA−AO−A1KP
TCGA−B6−A0W

W
TCGA−EW

−A1PC
TCGA−B6−A0RL
TCGA−AO−A0JL
TCGA−BH−A0DS
TCGA−E9−A5UP
TCGA−B6−A0RP
TCGA−B6−A0X1
TCGA−AR−A24Z
TCGA−E9−A1NH
TCGA−A2−A25D
TCGA−OL−A6VO
TCGA−A1−A0SJ
TCGA−EW

−A6SD
TCGA−AN−A0XS
TCGA−GM

−A3XL
TCGA−AR−A1AY
TCGA−C8−A26V
TCGA−AR−A1AP
TCGA−A2−A3XV
TCGA−OL−A5D8
TCGA−5T−A9QA
TCGA−C8−A3M

8
TCGA−BH−A0B5
TCGA−A2−A0CT
TCGA−E9−A1R6
TCGA−S3−AA12
TCGA−AC−A3QQ
TCGA−E2−A10F
TCGA−EW

−A1J5
TCGA−A2−A0YJ
TCGA−D8−A27K
TCGA−EW

−A1P3
TCGA−OL−A5RU
TCGA−AC−A23C
TCGA−AC−A5XS
TCGA−BH−A0H3
TCGA−AO−A0JF
TCGA−OL−A5DA
TCGA−D8−A1XW
TCGA−AO−A1KQ
TCGA−D8−A1JK
TCGA−E2−A1LA
TCGA−A2−A0SV
TCGA−D8−A1JL
TCGA−A2−A0YI
TCGA−EW

−A3E8
TCGA−AR−A1AT
TCGA−D8−A27G
TCGA−A2−A0T1
TCGA−AO−A0JJ
TCGA−D8−A1XL
TCGA−EW

−A1OX
TCGA−BH−A28Q
TCGA−A2−A0CO
TCGA−B6−A0X7
TCGA−D8−A1XO
TCGA−D8−A1JI
TCGA−D8−A1JF
TCGA−D8−A1XS
TCGA−D8−A1X8
TCGA−LL−A7SZ
TCGA−PE−A5DE
TCGA−AR−A250
TCGA−D8−A27W
TCGA−AC−A4ZE
TCGA−AO−A0JE
TCGA−A1−A0SM
TCGA−LL−A50Y
TCGA−A2−A4S2
TCGA−AR−A251
TCGA−BH−A0HB
TCGA−E2−A10B
TCGA−D8−A1JD
TCGA−EW

−A1OZ
TCGA−GI−A2C8
TCGA−E2−A1LE
TCGA−3C−AALI
TCGA−D8−A27T
TCGA−D8−A1XQ
TCGA−LL−A740
TCGA−D8−A1JM
TCGA−E2−A1LK
TCGA−E2−A9RU
TCGA−AC−A62V
TCGA−LL−A8F5
TCGA−UU−A93S
TCGA−AN−A0XR
TCGA−AO−A0JI
TCGA−A2−A0T6
TCGA−AR−A0U0
TCGA−EW

−A1PB
TCGA−OL−A5D7
TCGA−AO−A12B
TCGA−AQ−A04L
TCGA−AQ−A1H2
TCGA−A7−A3IZ
TCGA−UL−AAZ6
TCGA−AC−A62X
TCGA−BH−A0HY
TCGA−AO−A0JG
TCGA−EW

−A1P5
TCGA−S3−AA0Z
TCGA−BH−A0W

A
TCGA−BH−A5IZ
TCGA−OL−A66L
TCGA−S3−AA11
TCGA−GM

−A3NW
TCGA−BH−A202
TCGA−E9−A1R0
TCGA−AR−A0TV
TCGA−AO−A03U
TCGA−EW

−A1P8
TCGA−AR−A24N
TCGA−BH−A0H0
TCGA−A2−A1FV
TCGA−BH−A0DD
TCGA−AR−A24V
TCGA−E9−A247
TCGA−A2−A04R
TCGA−BH−A42T
TCGA−AC−A2QH
TCGA−AC−A7VC
TCGA−LL−A5YL
TCGA−E9−A1RE
TCGA−GM

−A3NY
TCGA−A1−A0SP
TCGA−BH−A0B9
TCGA−B6−A1KF
TCGA−AR−A0U4
TCGA−A7−A6VW
TCGA−AN−A0XU
TCGA−BH−A18V
TCGA−E2−A574
TCGA−OL−A66K
TCGA−EW

−A6SA
TCGA−S3−AA17
TCGA−A2−A0YM
TCGA−PE−A5DD
TCGA−E9−A1R5
TCGA−B6−A40C
TCGA−E9−A295
TCGA−E9−A54Y
TCGA−A7−A0DC
TCGA−A7−A0DB
TCGA−BH−A6R9
TCGA−BH−A1EO
TCGA−EW

−A424
TCGA−B6−A0W

X
TCGA−A7−A13F
TCGA−E9−A6HE
TCGA−BH−A204
TCGA−E9−A1N9
TCGA−E9−A1RB
TCGA−E9−A1RD
TCGA−AR−A24Q
TCGA−AC−A2FE
TCGA−OL−A5S0
TCGA−AC−A2QJ
TCGA−AR−A1AO
TCGA−GM

−A4E0
TCGA−C8−A8HR
TCGA−A2−A3KC
TCGA−E9−A1RI
TCGA−E2−A1II
TCGA−E9−A1NA
TCGA−BH−A1F0
TCGA−E2−A1B5
TCGA−AR−A24U
TCGA−LL−A5YO
TCGA−E2−A14N
TCGA−E9−A1QZ
TCGA−GM

−A2DI
TCGA−GI−A2C9
TCGA−AR−A1AI
TCGA−EW

−A1IZ
TCGA−E2−A573
TCGA−LL−A5YP
TCGA−E2−A1LL
TCGA−A7−A26G
TCGA−EW

−A2FS
TCGA−AQ−A7U7
TCGA−S3−AA15
TCGA−A7−A4SD
TCGA−D8−A73U
TCGA−LL−A5YN
TCGA−EW

−A1PH
TCGA−E2−A1LI
TCGA−PL−A8LZ
TCGA−GM

−A2DN
TCGA−AC−A2BM
TCGA−AR−A5QM
TCGA−A2−A0YD
TCGA−D8−A1Y0
TCGA−E9−A5FK
TCGA−EW

−A1IW
TCGA−E9−A244
TCGA−E2−A3DX
TCGA−GM

−A3XN
TCGA−AR−A1AJ
TCGA−EW

−A1P4
TCGA−OL−A5RY
TCGA−AC−A3OD
TCGA−AR−A1AQ
TCGA−E9−A1NC
TCGA−EW

−A3U0
TCGA−A7−A5ZV
TCGA−HN−A2NL
TCGA−A2−A0ST
TCGA−LL−A441
TCGA−B6−A0RT
TCGA−BH−A0RX
TCGA−A2−A25F
TCGA−E2−A1B6
TCGA−E9−A2JT
TCGA−AR−A1AX
TCGA−E2−A108
TCGA−AO−A129
TCGA−OL−A66I
TCGA−LD−A9QF
TCGA−AC−A6IW
TCGA−AR−A5QQ
TCGA−B6−A2IU
TCGA−AR−A2LL
TCGA−AQ−A1H3
TCGA−B6−A401
TCGA−AO−A1KR
TCGA−BH−A1FC
TCGA−A2−A3XX
TCGA−A2−A3XS
TCGA−GM

−A2DH
TCGA−OL−A66P
TCGA−A2−A0YC
TCGA−A2−A3Y0
TCGA−EW

−A6SB
TCGA−AO−A128
TCGA−GM

−A2DO
TCGA−E9−A3QA
TCGA−EW

−A1P7
TCGA−E9−A5FL
TCGA−E2−A1IE
TCGA−B6−A400
TCGA−D8−A1XT
TCGA−AR−A254
TCGA−OL−A5D6
TCGA−B6−A0RV
TCGA−D8−A1XM
TCGA−3C−AALK
TCGA−S3−AA14
TCGA−AC−A5EH
TCGA−EW

−A1IX
TCGA−GM

−A2DL
TCGA−AR−A0TT
TCGA−BH−A0AW
TCGA−C8−A275
TCGA−A2−A3XT
TCGA−A2−A0EN
TCGA−AC−A2FO
TCGA−LD−A7W

5
TCGA−E9−A248
TCGA−GM

−A2DF
TCGA−A7−A4SA
TCGA−A7−A3J1
TCGA−GM

−A2DD
TCGA−A2−A0T4
TCGA−A7−A0D9
TCGA−AR−A0TQ
TCGA−JL−A3YW
TCGA−AC−A8OP
TCGA−B6−A0RE
TCGA−E9−A3X8
TCGA−GM

−A2DK
TCGA−C8−A278
TCGA−BH−A8FZ
TCGA−E2−A1LH
TCGA−A2−A4S3
TCGA−A7−A26F
TCGA−AR−A2LH
TCGA−BH−A0BZ
TCGA−BH−A0B3
TCGA−BH−A0E0
TCGA−BH−A203
TCGA−AC−A2FB
TCGA−EW

−A1P1
TCGA−BH−A1F6
TCGA−E9−A1ND
TCGA−BH−A0C0
TCGA−A2−A1FZ
TCGA−BH−A0BJ
TCGA−5L−AAT1
TCGA−4H−AAAK
TCGA−A7−A4SC
TCGA−C8−A26X
TCGA−D8−A1JG
TCGA−A2−A1G1
TCGA−E9−A229
TCGA−AR−A24L
TCGA−BH−A2L8
TCGA−D8−A1JH
TCGA−AR−A24R
TCGA−A2−A1G4
TCGA−BH−A0W

4
TCGA−D8−A27F
TCGA−D8−A27H
TCGA−PL−A8LV
TCGA−OL−A5RW
TCGA−A2−A4RX
TCGA−LL−A73Y
TCGA−BH−A0B6
TCGA−S3−AA10
TCGA−A2−A3XY
TCGA−BH−A42U
TCGA−D8−A4Z1
TCGA−LL−A73Z
TCGA−BH−A1FD
TCGA−BH−A1FB
TCGA−E2−A14U
TCGA−A2−A25A
TCGA−E2−A1L7
TCGA−5L−AAT0
TCGA−OL−A6VQ
TCGA−A2−A259
TCGA−AR−A2LN
TCGA−EW

−A1PF
TCGA−AR−A24W
TCGA−AC−A2FK
TCGA−D8−A1JB
TCGA−A2−A0CR
TCGA−BH−A1EU
TCGA−AR−A1AL
TCGA−BH−A0W

5
TCGA−A2−A0YK
TCGA−C8−A1HG
TCGA−A8−A0A6
TCGA−BH−A0BT
TCGA−A2−A3XW
TCGA−C8−A26Y
TCGA−E9−A1R7
TCGA−A2−A0T2
TCGA−A7−A6VV
TCGA−AC−A8OQ
TCGA−AR−A252
TCGA−AC−A3BB
TCGA−B6−A409
TCGA−AC−A23G
TCGA−E9−A1RH
TCGA−A7−A0CH
TCGA−A7−A4SE
TCGA−BH−A0BF
TCGA−A7−A6VY
TCGA−E9−A243
TCGA−A2−A25E
TCGA−AC−A2B8
TCGA−AC−A3HN
TCGA−BH−A1FR
TCGA−C8−A3M

7
TCGA−A1−A0SG
TCGA−GM

−A2DB
TCGA−E2−A1LB
TCGA−E9−A1N6
TCGA−BH−A0DG
TCGA−AC−A3W

6
TCGA−BH−A0DI
TCGA−AC−A6IV
TCGA−E9−A1NG
TCGA−E9−A1NF
TCGA−BH−A8G0
TCGA−E2−A1IO
TCGA−AR−A5QP
TCGA−BH−A0C3
TCGA−E2−A1IF
TCGA−D8−A27R
TCGA−AR−A2LJ
TCGA−D8−A27L
TCGA−BH−A0AU
TCGA−EW

−A1PG
TCGA−AR−A1AM
TCGA−BH−A0AZ
TCGA−A7−A426
TCGA−BH−A0DV
TCGA−E2−A1B0
TCGA−E9−A1R4
TCGA−E2−A1IJ
TCGA−AC−A3QP
TCGA−E2−A1B1
TCGA−A2−A1G0
TCGA−E9−A1RA
TCGA−BH−A0DP
TCGA−BH−A42V
TCGA−EW

−A1J2
TCGA−BH−A0BA
TCGA−D8−A1XB
TCGA−BH−A0HK
TCGA−GM

−A5PX
TCGA−A1−A0SE
TCGA−A1−A0SH
TCGA−BH−A0E1
TCGA−D8−A27V
TCGA−BH−A1F8
TCGA−BH−A1FJ
TCGA−D8−A1JU
TCGA−BH−A0HA
TCGA−BH−A0BC
TCGA−BH−A0DK
TCGA−BH−A0HF
TCGA−BH−A0HP
TCGA−GM

−A5PV
TCGA−E2−A1BC
TCGA−A7−A5ZW
TCGA−BH−A1FG
TCGA−AO−A12E
TCGA−AC−A3TM
TCGA−E2−A2P5
TCGA−A7−A26I
TCGA−AC−A8OS
TCGA−BH−A1EY
TCGA−E2−A1L6
TCGA−A2−A4S1
TCGA−D8−A1XJ
TCGA−A8−A08O
TCGA−AR−A24P
TCGA−GM

−A2DC
TCGA−BH−A0DZ
TCGA−AC−A5EI
TCGA−A7−A0CE
TCGA−BH−A0AY
TCGA−BH−A1FE
TCGA−BH−A28O
TCGA−E9−A1NE
TCGA−AC−A2FF
TCGA−AR−A2LQ
TCGA−AC−A3YI
TCGA−LL−A440
TCGA−AR−A2LO
TCGA−BH−A1EW
TCGA−E9−A1R2
TCGA−AR−A24T
TCGA−E2−A1AZ
TCGA−BH−A1FU
TCGA−D8−A27I
TCGA−OK−A5Q2
TCGA−A2−A0EP
TCGA−D8−A27M
TCGA−LD−A7W

6
TCGA−AR−A1AK
TCGA−GM

−A2D9
TCGA−LL−A6FQ
TCGA−AO−A0JB
TCGA−B6−A0X4
TCGA−OL−A5RZ
TCGA−AN−A0XT
TCGA−AQ−A0Y5
TCGA−AR−A0U2
TCGA−A7−A2KD
TCGA−C8−A27A
TCGA−E2−A105
TCGA−E9−A1RG
TCGA−A2−A4S0
TCGA−OL−A97C
TCGA−C8−A273
TCGA−BH−A0H6
TCGA−D8−A1JN
TCGA−AQ−A54N
TCGA−OL−A6VR
TCGA−A2−A0SX
TCGA−D8−A1XK
TCGA−E9−A1N3
TCGA−BH−A0H9
TCGA−AO−A1KO
TCGA−LD−A74U
TCGA−BH−A208
TCGA−EW

−A2FV
TCGA−A2−A3XZ
TCGA−AR−A0TX
TCGA−EW

−A1OV
TCGA−AO−A03M
TCGA−EW

−A2FR
TCGA−B6−A0IK
TCGA−C8−A8HP
TCGA−D8−A1JA
TCGA−A1−A0SQ
TCGA−E2−A109
TCGA−BH−A1FM
TCGA−D8−A1XD
TCGA−AC−A5XU
TCGA−A7−A56D
TCGA−EW

−A6S9
TCGA−AC−A2FM
TCGA−E9−A1N8
TCGA−BH−A1EV
TCGA−D8−A3Z5
TCGA−B6−A1KN
TCGA−B6−A408
TCGA−LL−A442
TCGA−EW

−A1P0
TCGA−C8−A1HK
TCGA−EW

−A1P6
TCGA−EW

−A1PA
TCGA−A2−A0YE
TCGA−AR−A2LR
TCGA−A1−A0SB
TCGA−E2−A1LG
TCGA−C8−A9FZ
TCGA−D8−A27E
TCGA−BH−A0GY
TCGA−AO−A1KS
TCGA−BH−A201
TCGA−A7−A5ZX
TCGA−A2−A0YL
TCGA−BH−A0BM
TCGA−A2−A3KD
TCGA−E2−A1L9
TCGA−AC−A3EH
TCGA−OL−A66N
TCGA−AR−A24O
TCGA−A2−A1G6
TCGA−BH−A1FH
TCGA−A2−A4RY
TCGA−GM

−A3XG
TCGA−M

S−A51U
TCGA−BH−A1ET
TCGA−HN−A2OB
TCGA−BH−A1FN
TCGA−AR−A1AU
TCGA−BH−A1F2
TCGA−E2−A15I
TCGA−PL−A8LY
TCGA−AC−A2FG
TCGA−BH−A0BV
TCGA−D8−A3Z6
TCGA−AR−A0U3
TCGA−D8−A1XG
TCGA−AR−A1AN
TCGA−C8−A1HF
TCGA−GM

−A2DA
TCGA−AC−A3W

7
TCGA−E2−A570
TCGA−A2−A3XU
TCGA−A2−A0T7
TCGA−OL−A5RV
TCGA−OL−A5RX
TCGA−B6−A0W

Y
TCGA−BH−A0DQ
TCGA−BH−A1ES
TCGA−B6−A0RU
TCGA−BH−A1F5
TCGA−A7−A3IY
TCGA−BH−A0H7
TCGA−D8−A1JC
TCGA−E2−A56Z
TCGA−GM

−A2DM
TCGA−E9−A227
TCGA−E9−A245
TCGA−AO−A125
TCGA−D8−A1JS
TCGA−A2−A0EU
TCGA−A2−A0YF
TCGA−B6−A0RM
TCGA−EW

−A2FW
TCGA−AO−A124
TCGA−AR−A256
TCGA−B6−A0I1
TCGA−LL−A6FP
TCGA−D8−A1XC
TCGA−D8−A1XR
TCGA−A7−A3J0
TCGA−AO−A0JA
TCGA−C8−A1HL
TCGA−D8−A1JE
TCGA−E2−A106
TCGA−BH−A0E2
TCGA−E9−A1R3
TCGA−B6−A0W

T
TCGA−E9−A3HO
TCGA−AO−A03N
TCGA−D8−A1XZ
TCGA−E2−A10C
TCGA−OL−A66H
TCGA−C8−A26W
TCGA−3C−AALJ
TCGA−AR−A1AR
TCGA−E2−A1IK
TCGA−A7−A26H
TCGA−C8−A1HN
TCGA−C8−A1HM
TCGA−C8−A26Z
TCGA−PL−A8LX
TCGA−AR−A0TW
TCGA−E9−A24A
TCGA−C8−A8HQ
TCGA−A2−A0CK
TCGA−A7−A13H
TCGA−AC−A3YJ
TCGA−C8−A1HO
TCGA−OL−A66J
TCGA−AC−A6IX
TCGA−EW

−A6SC
TCGA−E9−A1N4
TCGA−BH−A0BS
TCGA−E9−A1N5
TCGA−A7−A13G
TCGA−A7−A425
TCGA−AR−A24S
TCGA−AR−A24X
TCGA−AR−A2LM
TCGA−A2−A4RW
TCGA−LD−A66U
TCGA−A1−A0SF
TCGA−AC−A23E
TCGA−A7−A26J
TCGA−AR−A5QN
TCGA−C8−A274
TCGA−E2−A107
TCGA−C8−A27B
TCGA−D8−A1JP
TCGA−EW

−A1J6
TCGA−E2−A576
TCGA−C8−A1HJ
TCGA−D8−A1J8
TCGA−E2−A1IN
TCGA−A2−A0T0
TCGA−A2−A25B
TCGA−D8−A1XU
TCGA−A2−A1FX
TCGA−B6−A0W

V
TCGA−A7−A4SF
TCGA−E2−A2P6
TCGA−E2−A1L8
TCGA−A7−A3RF
TCGA−S3−A6ZH
TCGA−AO−A0JM
TCGA−D8−A73W
TCGA−D8−A1XV
TCGA−AC−A8OR
TCGA−E9−A3Q9
TCGA−AO−A0JD
TCGA−AC−A7VB
TCGA−AQ−A54O
TCGA−OL−A66O
TCGA−A2−A0T5
TCGA−AC−A2QI
TCGA−BH−A0HI
TCGA−A2−A0SY
TCGA−E9−A22H
TCGA−EW

−A1PE
TCGA−AO−A12C
TCGA−E2−A1IU
TCGA−AN−A0XP
TCGA−B6−A0RI
TCGA−D8−A1X7
TCGA−B6−A0RN
TCGA−BH−A0GZ
TCGA−A2−A25C
TCGA−BH−A1EX
TCGA−A2−A0YH
TCGA−A7−A26E
TCGA−JL−A3YX
TCGA−LQ−A4E4
TCGA−E2−A1IL
TCGA−AN−A0XO
TCGA−D8−A27P
TCGA−E2−A15K
TCGA−E9−A54X
TCGA−AC−A6NO
TCGA−EW

−A1OY
TCGA−A1−A0SK
TCGA−EW

−A1J1
TCGA−AR−A24H
TCGA−A8−A075
TCGA−S3−A6ZF
TCGA−B6−A0RO
TCGA−BH−A5J0
TCGA−A2−A0SU
TCGA−D8−A1JJ
TCGA−A2−A0YT
TCGA−BH−A1EN
TCGA−C8−A1HI

cg02956093
cg07197515
cg06895316
cg18426060
cg02072813
cg06934468
cg10100767
cg01694276
cg20923444
cg14184729
cg10415607
cg13516541
cg07160992
cg20018660
cg02313172
cg18664856
cg12789068
cg15912732
cg22991936
cg14274357
cg04971812
cg16126178
cg04352704
cg15957959
cg22870386
cg23176538
cg13121732
cg13986355
cg16600934
cg05726935
cg13774825
cg21822834
cg02884928
cg19645788

event
age
race
ethnicity

U
C

S
C

_R
efG

ene_G
roup

R
elation_to_U

C
S

C
_C

pG
_Island

ethnicity
[Not Available]
[Not Evaluated]
[Unknown]
HISPANIC OR LATINO
NOT HISPANIC OR LATINO

race
[Not Available]
[Not Evaluated]
AMERICAN INDIAN OR ALASKA NATIVE
ASIAN
BLACK OR AFRICAN AMERICAN
WHITE

age
(26,48]
(48,58]
(58,67]
(67,90]

event
Alive
Dead

Relation_to_UCSC_CpG_Island
Island
N_Shelf
N_Shore
Open_Sea
S_Shelf
S_Shore

UCSC_RefGene_Group
3'UTR
5'UTR
Body
TSS1500
TSS1500;5'UTR
TSS200

0.2

0.4

0.6

0.8

(g)

TCGA−AN−A0XT
TCGA−AC−A2QH
TCGA−AR−A0U2
TCGA−E2−A576
TCGA−AC−A7VC
TCGA−D8−A27W
TCGA−AC−A5EI
TCGA−E2−A109
TCGA−EW

−A6SC
TCGA−D8−A1XZ
TCGA−EW

−A1OV
TCGA−A1−A0SK
TCGA−OL−A5RZ
TCGA−E9−A1RG
TCGA−D8−A1JE
TCGA−E9−A245
TCGA−D8−A1JP
TCGA−EW

−A1PD
TCGA−D8−A1XY
TCGA−A7−A3RF
TCGA−PE−A5DC
TCGA−AR−A2LK
TCGA−B6−A408
TCGA−A7−A2KD
TCGA−AC−A5XU
TCGA−BH−A5J0
TCGA−E2−A56Z
TCGA−B6−A1KN
TCGA−A7−A4SF
TCGA−B6−A0W

W
TCGA−BH−A0HY
TCGA−EW

−A1OY
TCGA−A2−A0SW
TCGA−E2−A2P5
TCGA−AO−A0JA
TCGA−BH−A0E2
TCGA−E2−A105
TCGA−C8−A1HK
TCGA−C8−A1HN
TCGA−E2−A1IN
TCGA−E9−A22D
TCGA−B6−A1KC
TCGA−D8−A1Y3
TCGA−BH−A209
TCGA−E9−A22A
TCGA−B6−A0RL
TCGA−5T−A9QA
TCGA−A2−A0CT
TCGA−C8−A1HM
TCGA−C8−A275
TCGA−A2−A0YC
TCGA−AR−A255
TCGA−AR−A24V
TCGA−E2−A10B
TCGA−AN−A0XN
TCGA−BH−A42T
TCGA−E9−A2JS
TCGA−D8−A1JT
TCGA−EW

−A1PC
TCGA−AR−A1AK
TCGA−D8−A1XL
TCGA−A2−A0SV
TCGA−B6−A40C
TCGA−BH−AB28
TCGA−E9−A1RB
TCGA−BH−A0H0
TCGA−A2−A0YM
TCGA−AR−A0TU
TCGA−AR−A24H
TCGA−EW

−A1P0
TCGA−B6−A0RP
TCGA−E9−A1R5
TCGA−AR−A2LL
TCGA−E9−A5UP
TCGA−D8−A1JI
TCGA−AR−A24P
TCGA−E9−A249
TCGA−AO−A12B
TCGA−A1−A0SM
TCGA−BH−A0DS
TCGA−LL−A5YL
TCGA−AO−A0JC
TCGA−AO−A128
TCGA−AR−A1AW
TCGA−B6−A0RT
TCGA−GM

−A2DF
TCGA−OL−A66I
TCGA−E9−A248
TCGA−EW

−A1IZ
TCGA−GM

−A2DO
TCGA−B6−A3ZX
TCGA−A2−A25F
TCGA−E9−A2JT
TCGA−AR−A0U4
TCGA−E9−A243
TCGA−C8−A8HP
TCGA−OL−A66P
TCGA−AR−A1AR
TCGA−EW

−A1PB
TCGA−BH−A18V
TCGA−BH−A202
TCGA−AC−A8OP
TCGA−AR−A0TW
TCGA−EW

−A1IW
TCGA−LD−A7W

5
TCGA−PE−A5DE
TCGA−E9−A5FK
TCGA−EW

−A3E8
TCGA−A2−A25D
TCGA−C8−A278
TCGA−GM

−A2DH
TCGA−C8−A26X
TCGA−E9−A1QZ
TCGA−AC−A2BM
TCGA−GI−A2C8
TCGA−A2−A0YI
TCGA−A2−A0EN
TCGA−AR−A0TQ
TCGA−5L−AAT1
TCGA−A7−A4SA
TCGA−AC−A3OD
TCGA−LD−A9QF
TCGA−A2−A0CR
TCGA−AQ−A7U7
TCGA−AC−A2FE
TCGA−E2−A108
TCGA−AR−A1AX
TCGA−AR−A252
TCGA−AR−A2LH
TCGA−GM

−A2DI
TCGA−OK−A5Q2
TCGA−BH−A2L8
TCGA−GM

−A2DN
TCGA−AR−A24U
TCGA−D8−A73U
TCGA−LL−A7SZ
TCGA−S3−AA17
TCGA−A2−A0T1
TCGA−AR−A0TT
TCGA−A7−A3J1
TCGA−B6−A401
TCGA−LL−A5YN
TCGA−A2−A0EP
TCGA−AR−A5QQ
TCGA−A7−A3J0
TCGA−D8−A1JA
TCGA−D8−A1XJ
TCGA−AQ−A1H2
TCGA−BH−A0H6
TCGA−S3−A6ZH
TCGA−D8−A1XU
TCGA−B6−A0RO
TCGA−GM

−A5PV
TCGA−A1−A0SG
TCGA−E2−A1IG
TCGA−E2−A1L9
TCGA−B6−A0RM
TCGA−E2−A2P6
TCGA−A2−A0EU
TCGA−B6−A0X5
TCGA−B6−A0W

V
TCGA−B6−A0RG
TCGA−LL−A6FQ
TCGA−B6−A0X4
TCGA−AR−A0TP
TCGA−EW

−A1OX
TCGA−EW

−A6SA
TCGA−B6−A0RI
TCGA−BH−A0HX
TCGA−D8−A1J9
TCGA−BH−A1FL
TCGA−D8−A73X
TCGA−E2−A1BD
TCGA−AC−A6NO
TCGA−GM

−A3NY
TCGA−BH−A1EX
TCGA−LL−A9Q3
TCGA−3C−AAAU
TCGA−S3−AA14
TCGA−D8−A1XG
TCGA−D8−A1XR
TCGA−D8−A1JM
TCGA−E9−A22G
TCGA−E9−A1N3
TCGA−E9−A226
TCGA−E9−A22E
TCGA−D8−A1JS
TCGA−A1−A0SO
TCGA−A2−A4S0
TCGA−E2−A574
TCGA−BH−A0HN
TCGA−D8−A1XV
TCGA−AO−A125
TCGA−AR−A0TR
TCGA−AC−A3TN
TCGA−HN−A2NL
TCGA−B6−A0RN
TCGA−E2−A1B4
TCGA−A7−A3IZ
TCGA−BH−A0W

3
TCGA−AN−A0XR
TCGA−BH−A8FY
TCGA−E9−A5UO
TCGA−AR−A1AS
TCGA−EW

−A1J3
TCGA−D8−A1XC
TCGA−E2−A15J
TCGA−AQ−A04L
TCGA−E9−A3HO
TCGA−OL−A66K
TCGA−AR−A1AV
TCGA−BH−A0DD
TCGA−AR−A24K
TCGA−D8−A1XS
TCGA−D8−A1Y1
TCGA−AR−A1AP
TCGA−AR−A24X
TCGA−AR−A24R
TCGA−D8−A27T
TCGA−E9−A1NH
TCGA−E9−A1NI
TCGA−A7−A26H
TCGA−D8−A1X5
TCGA−D8−A73W
TCGA−E2−A9RU
TCGA−UU−A93S
TCGA−AC−A3EH
TCGA−C8−A274
TCGA−D8−A1JK
TCGA−A2−A259
TCGA−A7−A26F
TCGA−AO−A1KS
TCGA−BH−A0GY
TCGA−AO−A0JD
TCGA−A2−A0T6
TCGA−BH−A0AW
TCGA−AR−A1AT
TCGA−BH−A0W

5
TCGA−AR−A254
TCGA−D8−A27R
TCGA−AC−A23H
TCGA−E9−A1RC
TCGA−E9−A1RF
TCGA−E9−A54X
TCGA−LL−A6FP
TCGA−BH−A6R8
TCGA−S3−A6ZG
TCGA−AC−A7VB
TCGA−E9−A54Y
TCGA−UL−AAZ6
TCGA−D8−A1JN
TCGA−D8−A1XF
TCGA−AC−A4ZE
TCGA−AQ−A54O
TCGA−LL−A50Y
TCGA−AO−A126
TCGA−BH−A0GZ
TCGA−AN−A0XP
TCGA−BH−A0HI
TCGA−C8−A26V
TCGA−EW

−A1OZ
TCGA−AR−A24N
TCGA−C8−A1HE
TCGA−D8−A1XA
TCGA−AR−A0TV
TCGA−OL−A5D8
TCGA−AR−A2LE
TCGA−GM

−A2DM
TCGA−AC−A8OR
TCGA−E9−A1R2
TCGA−EW

−A1P5
TCGA−OL−A66H
TCGA−E2−A107
TCGA−A2−A0YD
TCGA−E2−A10F
TCGA−AN−A0XV
TCGA−BH−A0HB
TCGA−EW

−A1J5
TCGA−AC−A3YJ
TCGA−D8−A1XO
TCGA−E2−A572
TCGA−A1−A0SJ
TCGA−AO−A12G
TCGA−A2−A0SY
TCGA−B6−A0W

Z
TCGA−D8−A1X6
TCGA−A7−A4SB
TCGA−AQ−A1H3
TCGA−C8−A273
TCGA−EW

−A1PE
TCGA−A8−A0AD
TCGA−LL−A442
TCGA−AR−A24Z
TCGA−E2−A1IL
TCGA−EW

−A2FW
TCGA−E2−A10C
TCGA−B6−A0W

T
TCGA−LL−A7T0
TCGA−LQ−A4E4
TCGA−A2−A0YF
TCGA−AN−A0XS
TCGA−GM

−A3NW
TCGA−A1−A0SQ
TCGA−E2−A106
TCGA−A2−A3XV
TCGA−BH−A0DH
TCGA−A8−A08O
TCGA−AO−A03N
TCGA−OL−A66L
TCGA−OL−A66N
TCGA−D8−A3Z6
TCGA−AC−A3W

5
TCGA−D8−A1XB
TCGA−GM

−A5PX
TCGA−JL−A3YX
TCGA−AN−A0XO
TCGA−E2−A570
TCGA−E2−A15K
TCGA−A7−A26E
TCGA−AR−A1AN
TCGA−BH−A0H3
TCGA−EW

−A424
TCGA−A1−A0SI
TCGA−A2−A0T5
TCGA−E9−A3Q9
TCGA−A1−A0SE
TCGA−AC−A3TM
TCGA−AR−A2LM
TCGA−EW

−A6S9
TCGA−OL−A5DA
TCGA−B6−A0X7
TCGA−AN−A0XL
TCGA−BH−A0DQ
TCGA−B6−A0RS
TCGA−BH−A0HP
TCGA−EW

−A1J2
TCGA−A7−A5ZW
TCGA−E9−A1RI
TCGA−BH−A1EV
TCGA−BH−A0BT
TCGA−BH−A1EW
TCGA−C8−A8HQ
TCGA−AC−A2B8
TCGA−E9−A1R4
TCGA−A1−A0SH
TCGA−E9−A229
TCGA−AC−A23E
TCGA−AC−A5EH
TCGA−D8−A27N
TCGA−GM

−A2DA
TCGA−BH−A0B6
TCGA−A1−A0SF
TCGA−EW

−A1PF
TCGA−A7−A6VX
TCGA−BH−A28Q
TCGA−E9−A22H
TCGA−AC−A3QQ
TCGA−AC−A62Y
TCGA−B6−A40B
TCGA−E2−A1IU
TCGA−A2−A0CO
TCGA−C8−A3M

8
TCGA−BH−A0B5
TCGA−GM

−A2D9
TCGA−A2−A25C
TCGA−E9−A1R0
TCGA−C8−A26W
TCGA−E9−A1N9
TCGA−D8−A1X8
TCGA−A1−A0SN
TCGA−E9−A227
TCGA−E2−A1LA
TCGA−EW

−A1IY
TCGA−E9−A1RA
TCGA−EW

−A2FS
TCGA−A2−A1FZ
TCGA−AO−A0JJ
TCGA−EW

−A1P3
TCGA−A2−A4S2
TCGA−D8−A27K
TCGA−AR−A2LN
TCGA−AR−A24T
TCGA−OL−A5D6
TCGA−BH−A8FZ
TCGA−E2−A1B0
TCGA−D8−A27I
TCGA−AC−A2FO
TCGA−AR−A2LO
TCGA−AC−A3HN
TCGA−E9−A6HE
TCGA−EW

−A2FV
TCGA−AC−A5XS
TCGA−E2−A1LE
TCGA−GM

−A2DK
TCGA−AO−A1KT
TCGA−LD−A7W

6
TCGA−A7−A0D9
TCGA−BH−A0HF
TCGA−B6−A1KI
TCGA−D8−A1JC
TCGA−D8−A1XM
TCGA−E9−A1RD
TCGA−E2−A1IJ
TCGA−EW

−A1IX
TCGA−GM

−A2DL
TCGA−C8−A1HF
TCGA−D8−A1JD
TCGA−GM

−A2DC
TCGA−A2−A25B
TCGA−A2−A25E
TCGA−AR−A1AL
TCGA−B6−A2IU
TCGA−EW

−A423
TCGA−D8−A27P
TCGA−D8−A1X7
TCGA−OL−A6VR
TCGA−AO−A0JE
TCGA−E2−A1L8
TCGA−AR−A24L
TCGA−AR−A24M
TCGA−AR−A250
TCGA−D8−A27V
TCGA−AC−A2QI
TCGA−E2−A1LL
TCGA−A2−A3XZ
TCGA−E9−A1NC
TCGA−D8−A1JL
TCGA−E2−A1LI
TCGA−D8−A27M
TCGA−OL−A5S0
TCGA−AC−A8OQ
TCGA−E2−A573
TCGA−A2−A0SX
TCGA−AR−A1AI
TCGA−A7−A26G
TCGA−A7−A4SD
TCGA−PL−A8LZ
TCGA−BH−A1FC
TCGA−E2−A1II
TCGA−BH−A1F0
TCGA−E2−A14N
TCGA−A2−A3XX
TCGA−AR−A24Q
TCGA−PL−A8LV
TCGA−A2−A3XY
TCGA−A2−A4RX
TCGA−A7−A6VW
TCGA−A7−A0DB
TCGA−AC−A6IX
TCGA−BH−A6R9
TCGA−BH−A1F6
TCGA−E9−A1ND
TCGA−A2−A3KC
TCGA−C8−A26Y
TCGA−LL−A441
TCGA−B6−A0X1
TCGA−OL−A5D7
TCGA−AO−A129
TCGA−E2−A1LH
TCGA−GM

−A3XL
TCGA−AR−A0U0
TCGA−C8−A27B
TCGA−AR−A1AJ
TCGA−AC−A6IW
TCGA−E9−A3QA
TCGA−LL−A5YO
TCGA−OL−A5RY
TCGA−EW

−A1P7
TCGA−BH−A0RX
TCGA−A2−A0ST
TCGA−E2−A1B6
TCGA−EW

−A6SB
TCGA−S3−AA15
TCGA−S3−AA10
TCGA−AR−A1AQ
TCGA−EW

−A3U0
TCGA−A2−A4S1
TCGA−EW

−A1P4
TCGA−EW

−A1J1
TCGA−EW

−A1P6
TCGA−A2−A0SU
TCGA−D8−A1JJ
TCGA−C8−A1HG
TCGA−A2−A0YH
TCGA−AR−A0TX
TCGA−A8−A075
TCGA−E9−A1R3
TCGA−E2−A1L6
TCGA−A7−A4SE
TCGA−BH−A0E0
TCGA−BH−A0W

4
TCGA−A7−A5ZX
TCGA−A2−A3KD
TCGA−BH−A0BM
TCGA−AC−A3W

7
TCGA−AR−A24W
TCGA−BH−A201
TCGA−BH−A0HK
TCGA−BH−A0DP
TCGA−BH−A0E1
TCGA−B6−A0W

Y
TCGA−A2−A1G0
TCGA−C8−A1HI
TCGA−BH−A1FG
TCGA−AR−A1AU
TCGA−BH−A1F5
TCGA−E9−A1NA
TCGA−A7−A0DC
TCGA−BH−A1ET
TCGA−A2−A0T7
TCGA−E9−A1N5
TCGA−E9−A1N4
TCGA−A2−A0YL
TCGA−E2−A1LB
TCGA−AR−A2LJ
TCGA−BH−A0AU
TCGA−E2−A1L7
TCGA−BH−A0BJ
TCGA−BH−A0DG
TCGA−A2−A25A
TCGA−BH−A0BA
TCGA−BH−A0BC
TCGA−BH−A0DK
TCGA−LD−A74U
TCGA−AC−A2FG
TCGA−AR−A5QP
TCGA−D8−A4Z1
TCGA−M

S−A51U
TCGA−A2−A0CK
TCGA−AC−A23G
TCGA−LD−A66U
TCGA−GM

−A3XN
TCGA−BH−A0BZ
TCGA−C8−A3M

7
TCGA−D8−A27L
TCGA−AR−A1AM
TCGA−AR−A24O
TCGA−A7−A425
TCGA−AC−A3QP
TCGA−OL−A5RX
TCGA−A7−A13H
TCGA−A7−A426
TCGA−D8−A3Z5
TCGA−OL−A5RV
TCGA−AO−A0JB
TCGA−AO−A0JM
TCGA−A2−A0YT
TCGA−AQ−A0Y5
TCGA−C8−A1HL
TCGA−PL−A8LX
TCGA−LL−A73Z
TCGA−S3−A6ZF
TCGA−A7−A3IY
TCGA−AC−A2FF
TCGA−AR−A2LQ
TCGA−E9−A1NE
TCGA−AC−A2FK
TCGA−EW

−A1PG
TCGA−BH−A1FB
TCGA−E2−A1IF
TCGA−BH−A28O
TCGA−E2−A14U
TCGA−AC−A3YI
TCGA−LL−A440
TCGA−A7−A0CE
TCGA−A7−A0CH
TCGA−BH−A42U
TCGA−D8−A1JB
TCGA−E9−A1N8
TCGA−BH−A0DI
TCGA−BH−A0DZ
TCGA−BH−A0AY
TCGA−BH−A0BV
TCGA−BH−A1FE
TCGA−BH−A208
TCGA−BH−A1FN
TCGA−BH−A1FH
TCGA−GM

−A3XG
TCGA−A2−A4RY
TCGA−HN−A2OB
TCGA−E2−A1BC
TCGA−BH−A0AZ
TCGA−BH−A0HA
TCGA−BH−A0C3
TCGA−BH−A0DV
TCGA−EW

−A2FR
TCGA−E9−A1NF
TCGA−E9−A1RH
TCGA−E2−A15I
TCGA−BH−A1F2
TCGA−E2−A1IO
TCGA−E9−A1NG
TCGA−E9−A1N6
TCGA−E9−A1R7
TCGA−BH−A1FM
TCGA−A7−A13G
TCGA−D8−A1JU
TCGA−BH−A1ES
TCGA−AC−A2FM
TCGA−BH−A1F8
TCGA−BH−A204
TCGA−BH−A0H7
TCGA−BH−A1EN
TCGA−BH−A0B8
TCGA−BH−A1EY
TCGA−BH−A1FD
TCGA−D8−A27E
TCGA−D8−A27H
TCGA−A1−A0SP
TCGA−AR−A2LR
TCGA−BH−A0BS
TCGA−BH−A42V
TCGA−5L−AAT0
TCGA−OL−A6VQ
TCGA−3C−AALK
TCGA−4H−AAAK
TCGA−3C−AALI
TCGA−S3−AA11
TCGA−LL−A740
TCGA−AC−A8OS
TCGA−B6−A0RV
TCGA−AO−A03M
TCGA−E2−A1B1
TCGA−JL−A3YW
TCGA−AC−A3W

6
TCGA−BH−A1EO
TCGA−D8−A1JG
TCGA−AO−A0JF
TCGA−A2−A0T4
TCGA−A2−A0YK
TCGA−AC−A23C
TCGA−OL−A5RU
TCGA−A8−A0A6
TCGA−AN−A0XW
TCGA−D8−A1Y2
TCGA−A7−A56D
TCGA−A2−A4S3
TCGA−E2−A1IH
TCGA−AR−A24S
TCGA−EW

−A1J6
TCGA−E9−A24A
TCGA−BH−A1FR
TCGA−A2−A3Y0
TCGA−AR−A1AO
TCGA−D8−A1XT
TCGA−BH−A1FU
TCGA−GM

−A2DB
TCGA−EW

−A1P1
TCGA−AC−A2FB
TCGA−BH−A203
TCGA−A7−A13F
TCGA−BH−A0C0
TCGA−BH−A0B3
TCGA−BH−A0B9
TCGA−AC−A6IV
TCGA−A2−A4RW
TCGA−BH−A8G0
TCGA−E2−A1B5
TCGA−BH−A0BF
TCGA−C8−A8HR
TCGA−E2−A3DX
TCGA−GM

−A4E0
TCGA−D8−A1XQ
TCGA−E2−A1IK
TCGA−A2−A3XS
TCGA−BH−A1EU
TCGA−A7−A4SC
TCGA−BH−A1FJ
TCGA−AC−A3BB
TCGA−E9−A3X8
TCGA−D8−A1JH
TCGA−C8−A9FZ
TCGA−E9−A228
TCGA−E9−A22B
TCGA−C8−A1HO
TCGA−E9−A247
TCGA−OL−A66J
TCGA−AO−A1KQ
TCGA−D8−A1J8
TCGA−D8−A1XD
TCGA−EW

−A1PA
TCGA−S3−AA12
TCGA−E9−A1R6
TCGA−A2−A1FV
TCGA−E2−A10E
TCGA−A2−A1FX
TCGA−LL−A5YM
TCGA−A2−A1FW
TCGA−AR−A0U3
TCGA−A2−A04R
TCGA−AR−A0TZ
TCGA−AQ−A04H
TCGA−A2−A0YG
TCGA−AO−A0JI
TCGA−AO−A03L
TCGA−AO−A12E
TCGA−AR−A5QN
TCGA−A7−A26J
TCGA−D8−A1Y0
TCGA−3C−AALJ
TCGA−D8−A27G
TCGA−AR−A5QM
TCGA−GM

−A2DD
TCGA−D8−A1JF
TCGA−E9−A1RE
TCGA−E2−A1IE
TCGA−AO−A0JG
TCGA−E9−A295
TCGA−C8−A26Z
TCGA−OL−A66O
TCGA−AO−A12C
TCGA−PE−A5DD
TCGA−D8−A1X9
TCGA−A2−A1G4
TCGA−AC−A62V
TCGA−AO−A1KP
TCGA−A1−A0SB
TCGA−OL−A97C
TCGA−A7−A26I
TCGA−C8−A1HJ
TCGA−D8−A1XK
TCGA−AC−A2QJ
TCGA−E2−A1AZ
TCGA−A7−A5ZV
TCGA−B6−A0I1
TCGA−A2−A3XT
TCGA−AO−A03U
TCGA−AR−A1AY
TCGA−AR−A256
TCGA−OL−A5RW
TCGA−E2−A1LK
TCGA−GI−A2C9
TCGA−AR−A251
TCGA−LL−A8F5
TCGA−A2−A0T0
TCGA−A2−A0YJ
TCGA−S3−AA0Z
TCGA−B6−A0RE
TCGA−BH−A0W

A
TCGA−AC−A2BK
TCGA−AQ−A54N
TCGA−AC−A62X
TCGA−AO−A0JL
TCGA−AN−A0XU
TCGA−B6−A1KF
TCGA−A2−A1G1
TCGA−D8−A27F
TCGA−B6−A400
TCGA−LL−A73Y
TCGA−EW

−A6SD
TCGA−E2−A1LS
TCGA−AO−A1KR
TCGA−A2−A3XW
TCGA−BH−A5IZ
TCGA−LL−A5YP
TCGA−B6−A409
TCGA−EW

−A1P8
TCGA−D8−A1XW
TCGA−B6−A402
TCGA−E9−A244
TCGA−A7−A13E
TCGA−B6−A0W

X
TCGA−A7−A6VY
TCGA−B6−A0RU
TCGA−A2−A0T2
TCGA−EW

−A1OW
TCGA−C8−A27A
TCGA−EW

−A1PH
TCGA−OL−A6VO
TCGA−A7−A13D
TCGA−B6−A0IK
TCGA−A2−A3XU
TCGA−E2−A1LG
TCGA−A2−A0YE
TCGA−AO−A124
TCGA−BH−A0H9
TCGA−E9−A5FL
TCGA−LL−A6FR
TCGA−A7−A6VV
TCGA−PL−A8LY
TCGA−A2−A1G6
TCGA−AO−A1KO

cg05194552
cg08402498
cg06614534
cg08364730
cg04850976
cg16395205
cg09740815
cg10963021
cg16560077
cg01963870
cg27390443
cg27318635
cg03140190
cg05898629
cg04336433
cg08964948
cg01383349
cg09519954
cg06716922
cg05151055
cg27100547
cg04071758
cg16594957
cg22321985
cg16423638
cg01536668
cg08211120
cg01010931
cg02350295
cg08051625
cg04432137
cg04979551
cg03879109
cg16660359
cg09269891
cg04141008
cg27366532
cg01312837
cg03368634
cg27035480
cg03761291
cg07618675
cg02512806
cg10203440
cg04818078
cg03039399
cg04996852
cg00747661
ch.16.192535R
cg24567591
cg05557932
cg08506924
cg00039463
cg08156867

event
age
race
ethnicity

U
C

S
C

_R
efG

ene_G
roup

R
elation_to_U

C
S

C
_C

pG
_Island

ethnicity
[Not Available]
[Not Evaluated]
[Unknown]
HISPANIC OR LATINO
NOT HISPANIC OR LATINO

race
[Not Available]
[Not Evaluated]
AMERICAN INDIAN OR ALASKA NATIVE
ASIAN
BLACK OR AFRICAN AMERICAN
WHITE

age
(26,48]
(48,58]
(58,67]
(67,90]

event
Alive
Dead

Relation_to_UCSC_CpG_Island
Island
N_Shelf
N_Shore
Open_Sea
S_Shelf
S_Shore

UCSC_RefGene_Group
3'UTR
5'UTR;1stExon
Body
TSS1500

0.2

0.4

0.6

0.8

(h)

TCGA−BH−A0AW
TCGA−E2−A574
TCGA−BH−A1FM
TCGA−OL−A66K
TCGA−A7−A4SA
TCGA−B6−A0IK
TCGA−A2−A0T4
TCGA−AO−A0JA
TCGA−AR−A1AV
TCGA−E2−A9RU
TCGA−OL−A6VQ
TCGA−EW

−A6SD
TCGA−C8−A1HM
TCGA−LL−A73Z
TCGA−A7−A4SF
TCGA−AC−A8OQ
TCGA−5L−AAT1
TCGA−E9−A54Y
TCGA−A7−A5ZX
TCGA−AR−A0U2
TCGA−A2−A0YK
TCGA−LL−A740
TCGA−AC−A62X
TCGA−D8−A1JA
TCGA−LD−A74U
TCGA−LL−A5YL
TCGA−OL−A66N
TCGA−A2−A25B
TCGA−OL−A97C
TCGA−S3−A6ZF
TCGA−D8−A1JH
TCGA−EW

−A6SA
TCGA−AC−A6IX
TCGA−BH−A0GY
TCGA−BH−A0DK
TCGA−E2−A1L6
TCGA−E9−A295
TCGA−GM

−A2DL
TCGA−AO−A03L
TCGA−BH−A204
TCGA−E9−A1RB
TCGA−BH−A208
TCGA−E9−A1RD
TCGA−AC−A23H
TCGA−BH−A209
TCGA−E9−A22G
TCGA−B6−A1KC
TCGA−E9−A226
TCGA−E9−A22B
TCGA−D8−A1Y3
TCGA−E9−A1RC
TCGA−E9−A1RF
TCGA−E9−A22E
TCGA−E9−A22A
TCGA−E9−A22D
TCGA−E9−A1N3
TCGA−E2−A1LS
TCGA−E9−A228
TCGA−A2−A4S3
TCGA−3C−AALK
TCGA−A7−A4SE
TCGA−LL−A6FQ
TCGA−B6−A0X5
TCGA−BH−A0W

A
TCGA−A8−A075
TCGA−BH−A0DV
TCGA−A7−A5ZV
TCGA−D8−A1XR
TCGA−3C−AALI
TCGA−A7−A6VW
TCGA−LD−A9QF
TCGA−UU−A93S
TCGA−AN−A0XP
TCGA−AC−A62V
TCGA−OL−A66P
TCGA−OL−A66L
TCGA−LD−A66U
TCGA−LL−A6FR
TCGA−BH−A0HF
TCGA−AN−A0XL
TCGA−BH−A0HN
TCGA−A2−A0YM
TCGA−E2−A10E
TCGA−BH−A0DD
TCGA−A7−A6VY
TCGA−AQ−A04H
TCGA−OL−A5RW
TCGA−D8−A1X9
TCGA−S3−A6ZH
TCGA−S3−A6ZG
TCGA−AO−A0JM
TCGA−B6−A0RS
TCGA−A2−A0YG
TCGA−E9−A1R6
TCGA−AO−A12B
TCGA−D8−A1JC
TCGA−A2−A0SU
TCGA−A2−A0YH
TCGA−AO−A03M
TCGA−E2−A576
TCGA−B6−A0W

V
TCGA−A2−A0T1
TCGA−BH−A0RX
TCGA−A2−A0EU
TCGA−AO−A0JB
TCGA−B6−A0X1
TCGA−BH−A0AZ
TCGA−BH−A0HX
TCGA−BH−A0BV
TCGA−BH−A0DH
TCGA−A2−A0YT
TCGA−BH−A0DQ
TCGA−AR−A0TV
TCGA−E2−A10C
TCGA−AR−A0TT
TCGA−AR−A0TW
TCGA−BH−A0BZ
TCGA−BH−A0H9
TCGA−AR−A1AJ
TCGA−AR−A1AT
TCGA−BH−A0BT
TCGA−BH−A0BF
TCGA−E2−A15K
TCGA−C8−A1HE
TCGA−C8−A27A
TCGA−B6−A0W

Y
TCGA−GI−A2C9
TCGA−AR−A0U4
TCGA−AO−A12C
TCGA−E2−A1B5
TCGA−AO−A0JL
TCGA−BH−A0HI
TCGA−B6−A0RI
TCGA−BH−A0H7
TCGA−A2−A0YI
TCGA−AR−A1AW
TCGA−A8−A0A6
TCGA−A7−A0DC
TCGA−AR−A1AK
TCGA−EW

−A1J1
TCGA−A2−A0YF
TCGA−A7−A0CH
TCGA−AR−A1AO
TCGA−B6−A0W

Z
TCGA−E2−A1BD
TCGA−A1−A0SK
TCGA−BH−A0BM
TCGA−A1−A0SM
TCGA−A7−A13F
TCGA−AO−A03U
TCGA−A7−A0CE
TCGA−E2−A1B4
TCGA−B6−A1KI
TCGA−A7−A3J0
TCGA−AC−A5EH
TCGA−A2−A0YJ
TCGA−AO−A0JG
TCGA−BH−A0DZ
TCGA−BH−A0HK
TCGA−C8−A1HI
TCGA−A2−A0SV
TCGA−A2−A0YL
TCGA−AO−A0JJ
TCGA−LL−A6FP
TCGA−A2−A1FW
TCGA−BH−A1EN
TCGA−A7−A56D
TCGA−AR−A5QM
TCGA−BH−A0AY
TCGA−BH−A5J0
TCGA−AR−A1AP
TCGA−A2−A0CT
TCGA−AO−A0JI
TCGA−AR−A0TQ
TCGA−B6−A0RM
TCGA−E2−A1B0
TCGA−AO−A125
TCGA−B6−A0W

T
TCGA−E2−A1LG
TCGA−AO−A12G
TCGA−LL−A7SZ
TCGA−D8−A1XJ
TCGA−D8−A1XQ
TCGA−D8−A1XT
TCGA−D8−A1Y1
TCGA−A2−A3XV
TCGA−EW

−A1P4
TCGA−E9−A1N4
TCGA−D8−A1JJ
TCGA−EW

−A1J5
TCGA−E2−A10F
TCGA−A7−A13H
TCGA−E2−A56Z
TCGA−C8−A26Y
TCGA−B6−A408
TCGA−LL−A442
TCGA−BH−A1F8
TCGA−D8−A1JN
TCGA−BH−A6R8
TCGA−D8−A1XK
TCGA−D8−A1XM
TCGA−E9−A1NG
TCGA−A1−A0SP
TCGA−C8−A1HN
TCGA−EW

−A1P0
TCGA−AO−A128
TCGA−E9−A6HE
TCGA−B6−A0W

X
TCGA−EW

−A1PF
TCGA−A2−A0EN
TCGA−E2−A107
TCGA−A7−A26E
TCGA−B6−A1KN
TCGA−AO−A0JE
TCGA−PE−A5DC
TCGA−C8−A275
TCGA−A7−A3J1
TCGA−OL−A66H
TCGA−AR−A1AR
TCGA−BH−A1EO
TCGA−A7−A26J
TCGA−S3−AA10
TCGA−AQ−A54O
TCGA−D8−A73U
TCGA−OL−A6VR
TCGA−AR−A250
TCGA−LL−A9Q3
TCGA−AO−A1KT
TCGA−A2−A4S1
TCGA−S3−AA15
TCGA−A2−A1FX
TCGA−AC−A7VC
TCGA−E2−A109
TCGA−A2−A0T7
TCGA−A1−A0SH
TCGA−B6−A0RU
TCGA−E2−A1LK
TCGA−BH−A1EY
TCGA−OL−A6VO
TCGA−A2−A0CO
TCGA−B6−A0RO
TCGA−E2−A106
TCGA−3C−AALJ
TCGA−BH−AB28
TCGA−AC−A62Y
TCGA−AC−A3OD
TCGA−A2−A3XW
TCGA−BH−A1F5
TCGA−AR−A5QQ
TCGA−AC−A6IV
TCGA−AC−A6NO
TCGA−AC−A2B8
TCGA−B6−A401
TCGA−S3−AA11
TCGA−A2−A4RW
TCGA−A2−A4RY
TCGA−A2−A4S2
TCGA−A7−A4SD
TCGA−A2−A4S0
TCGA−AR−A24L
TCGA−E9−A1R3
TCGA−D8−A1JK
TCGA−D8−A1JT
TCGA−A2−A3XT
TCGA−BH−A202
TCGA−JL−A3YW
TCGA−AC−A2FF
TCGA−AR−A24R
TCGA−AR−A0TZ
TCGA−BH−A1FE
TCGA−OL−A5RX
TCGA−AR−A5QN
TCGA−E9−A5UO
TCGA−A1−A0SE
TCGA−E2−A10B
TCGA−A2−A0T5
TCGA−E2−A1IH
TCGA−B6−A0RT
TCGA−BH−A1F2
TCGA−BH−A1FR
TCGA−BH−A8FZ
TCGA−BH−A8G0
TCGA−A2−A3KC
TCGA−AC−A3W

6
TCGA−AC−A6IW
TCGA−AC−A5XU
TCGA−GM

−A3NY
TCGA−BH−A1EX
TCGA−D8−A1JE
TCGA−BH−A0BJ
TCGA−AQ−A0Y5
TCGA−BH−A1FN
TCGA−GM

−A5PX
TCGA−OL−A5RY
TCGA−AC−A3YJ
TCGA−BH−A1FB
TCGA−A2−A0SY
TCGA−BH−A1FD
TCGA−BH−A0B6
TCGA−A7−A26F
TCGA−AR−A24U
TCGA−C8−A1HO
TCGA−EW

−A1PC
TCGA−AR−A24K
TCGA−C8−A278
TCGA−OL−A5RU
TCGA−A2−A3XS
TCGA−EW

−A2FS
TCGA−A1−A0SI
TCGA−D8−A1JF
TCGA−AC−A2FM
TCGA−AN−A0XS
TCGA−E9−A244
TCGA−D8−A27L
TCGA−D8−A27M
TCGA−D8−A1XB
TCGA−EW

−A1J2
TCGA−EW

−A1J6
TCGA−AO−A1KP
TCGA−BH−A1FL
TCGA−EW

−A2FW
TCGA−D8−A1J9
TCGA−E2−A1LE
TCGA−EW

−A1IZ
TCGA−A7−A3IZ
TCGA−AC−A3QP
TCGA−A2−A3XU
TCGA−D8−A27W
TCGA−BH−A1FC
TCGA−C8−A26V
TCGA−AC−A2QI
TCGA−AC−A2QJ
TCGA−B6−A0X7
TCGA−AC−A3BB
TCGA−AO−A126
TCGA−AR−A5QP
TCGA−E9−A2JS
TCGA−AR−A1AY
TCGA−D8−A1JI
TCGA−AR−A2LL
TCGA−AO−A1KO
TCGA−EW

−A1OX
TCGA−AR−A1AI
TCGA−EW

−A1OZ
TCGA−D8−A1J8
TCGA−D8−A1JP
TCGA−A2−A25D
TCGA−BH−A1FG
TCGA−EW

−A1P8
TCGA−EW

−A1P6
TCGA−EW

−A1P7
TCGA−D8−A1XL
TCGA−E2−A1L9
TCGA−BH−A1F6
TCGA−E2−A1IK
TCGA−BH−A1FJ
TCGA−E9−A1NA
TCGA−E2−A1L7
TCGA−EW

−A1P3
TCGA−BH−A1FH
TCGA−E9−A1N5
TCGA−AR−A1AQ
TCGA−BH−A42U
TCGA−EW

−A1PG
TCGA−E2−A1II
TCGA−EW

−A1PE
TCGA−AO−A1KQ
TCGA−A7−A3IY
TCGA−E9−A1N8
TCGA−D8−A1XW
TCGA−EW

−A1PD
TCGA−E9−A1NE
TCGA−E9−A1R7
TCGA−D8−A1JM
TCGA−D8−A1XO
TCGA−E2−A1IF
TCGA−EW

−A1PB
TCGA−D8−A1X8
TCGA−E9−A1N6
TCGA−BH−A0HB
TCGA−EW

−A1J3
TCGA−PL−A8LX
TCGA−C8−A1HL
TCGA−A8−A08O
TCGA−PE−A5DD
TCGA−AC−A8OS
TCGA−C8−A9FZ
TCGA−BH−A0GZ
TCGA−E2−A1LA
TCGA−C8−A1HF
TCGA−OL−A5D8
TCGA−D8−A27N
TCGA−A2−A25C
TCGA−D8−A27T
TCGA−A7−A4SC
TCGA−E9−A1R2
TCGA−E9−A1ND
TCGA−D8−A3Z5
TCGA−GM

−A3XG
TCGA−AR−A256
TCGA−EW

−A1IW
TCGA−BH−A5IZ
TCGA−AQ−A1H3
TCGA−LD−A7W

6
TCGA−LL−A50Y
TCGA−A2−A3XZ
TCGA−E9−A1RE
TCGA−A2−A3XX
TCGA−E9−A22H
TCGA−E2−A1LI
TCGA−A2−A3XY
TCGA−EW

−A6S9
TCGA−D8−A1X5
TCGA−GM

−A3XN
TCGA−BH−A18V
TCGA−E2−A3DX
TCGA−E9−A245
TCGA−AC−A3EH
TCGA−D8−A27E
TCGA−OL−A5D7
TCGA−AR−A24M
TCGA−A2−A1G1
TCGA−D8−A27P
TCGA−B6−A409
TCGA−C8−A3M

8
TCGA−E2−A1IE
TCGA−E9−A1N9
TCGA−A1−A0SB
TCGA−E9−A1NF
TCGA−A1−A0SN
TCGA−GM

−A3NW
TCGA−AC−A5EI
TCGA−A1−A0SF
TCGA−E2−A1IJ
TCGA−E2−A1LB
TCGA−E2−A1LL
TCGA−EW

−A1IX
TCGA−S3−AA17
TCGA−D8−A1JD
TCGA−E2−A1IG
TCGA−OL−A5DA
TCGA−C8−A1HK
TCGA−D8−A1JU
TCGA−E9−A1NC
TCGA−D8−A73W
TCGA−BH−A28O
TCGA−LL−A440
TCGA−AC−A3TM
TCGA−E2−A2P5
TCGA−JL−A3YX
TCGA−B6−A40B
TCGA−LL−A7T0
TCGA−BH−A42V
TCGA−EW

−A3E8
TCGA−EW

−A1IY
TCGA−EW

−A1OW
TCGA−A2−A0EP
TCGA−A2−A0CK
TCGA−LL−A441
TCGA−E9−A3QA
TCGA−A2−A3Y0
TCGA−AC−A3YI
TCGA−B6−A3ZX
TCGA−EW

−A1PA
TCGA−B6−A40C
TCGA−EW

−A1OY
TCGA−A1−A0SQ
TCGA−B6−A400
TCGA−AO−A1KR
TCGA−E2−A1IO
TCGA−A2−A0CR
TCGA−E2−A14U
TCGA−D8−A1XV
TCGA−OL−A66J
TCGA−D8−A3Z6
TCGA−A1−A0SG
TCGA−A7−A425
TCGA−AC−A3QQ
TCGA−D8−A1X6
TCGA−E9−A5FK
TCGA−HN−A2OB
TCGA−S3−AA12
TCGA−AC−A4ZE
TCGA−D8−A1XC
TCGA−EW

−A1OV
TCGA−D8−A1XU
TCGA−OL−A66I
TCGA−A7−A3RF
TCGA−E9−A1R5
TCGA−D8−A1Y0
TCGA−E2−A573
TCGA−EW

−A1PH
TCGA−PL−A8LV
TCGA−PL−A8LY
TCGA−PE−A5DE
TCGA−AR−A1AM
TCGA−OK−A5Q2
TCGA−EW

−A424
TCGA−LD−A7W

5
TCGA−AC−A3W

7
TCGA−EW

−A3U0
TCGA−A7−A426
TCGA−AC−A5XS
TCGA−GM

−A4E0
TCGA−B6−A402
TCGA−AO−A03N
TCGA−AC−A3HN
TCGA−M

S−A51U
TCGA−A7−A6VX
TCGA−S3−AA14
TCGA−BH−A6R9
TCGA−D8−A73X
TCGA−OL−A66O
TCGA−C8−A8HP
TCGA−PL−A8LZ
TCGA−AC−A8OP
TCGA−LL−A73Y
TCGA−EW

−A423
TCGA−LL−A8F5
TCGA−A2−A1G4
TCGA−S3−AA0Z
TCGA−A7−A5ZW
TCGA−E2−A1IN
TCGA−A2−A0T0
TCGA−EW

−A6SC
TCGA−AO−A12E
TCGA−AC−A7VB
TCGA−AQ−A04L
TCGA−AR−A254
TCGA−D8−A1XZ
TCGA−D8−A1Y2
TCGA−D8−A1XS
TCGA−GM

−A3XL
TCGA−D8−A1X7
TCGA−D8−A1XY
TCGA−E2−A570
TCGA−E9−A229
TCGA−E2−A572
TCGA−LL−A5YN
TCGA−AC−A23E
TCGA−C8−A8HQ
TCGA−AC−A8OR
TCGA−AC−A3TN
TCGA−AC−A3W

5
TCGA−BH−A8FY
TCGA−AQ−A7U7
TCGA−E9−A227
TCGA−5L−AAT0
TCGA−BH−A201
TCGA−C8−A8HR
TCGA−BH−A0B5
TCGA−EW

−A1P1
TCGA−AR−A2LQ
TCGA−HN−A2NL
TCGA−A2−A0SW
TCGA−AO−A0JF
TCGA−E2−A1B6
TCGA−LL−A5YM
TCGA−AR−A0TR
TCGA−BH−A0HA
TCGA−BH−A1EW
TCGA−E2−A15I
TCGA−BH−A0DG
TCGA−BH−A1F0
TCGA−A7−A0DB
TCGA−E2−A14N
TCGA−A2−A0YE
TCGA−C8−A26Z
TCGA−B6−A0W

W
TCGA−EW

−A6SB
TCGA−AR−A251
TCGA−BH−A0BA
TCGA−B6−A0RG
TCGA−BH−A1EV
TCGA−AN−A0XU
TCGA−A7−A13D
TCGA−B6−A0RE
TCGA−E9−A243
TCGA−E9−A54X
TCGA−UL−AAZ6
TCGA−OL−A5RZ
TCGA−A2−A3KD
TCGA−AO−A1KS
TCGA−AC−A23G
TCGA−E9−A1R4
TCGA−AC−A2BM
TCGA−E9−A3HO
TCGA−E9−A1NI
TCGA−OL−A5RV
TCGA−AQ−A54N
TCGA−AC−A23C
TCGA−A2−A1FZ
TCGA−A2−A4RX
TCGA−D8−A27F
TCGA−GM

−A2DD
TCGA−E2−A1L8
TCGA−E2−A1LH
TCGA−AC−A2QH
TCGA−C8−A27B
TCGA−LL−A5YO
TCGA−A7−A4SB
TCGA−LQ−A4E4
TCGA−AR−A24V
TCGA−A2−A0YD
TCGA−AN−A0XT
TCGA−BH−A0B9
TCGA−AN−A0XN
TCGA−BH−A0W

4
TCGA−A2−A25E
TCGA−AR−A2LH
TCGA−E9−A248
TCGA−AR−A24H
TCGA−D8−A27H
TCGA−AR−A24X
TCGA−E9−A3Q9
TCGA−GM

−A2DB
TCGA−AR−A24Z
TCGA−BH−A203
TCGA−BH−A2L8
TCGA−B6−A2IU
TCGA−GM

−A2DF
TCGA−AR−A2LM
TCGA−D8−A1XD
TCGA−AR−A24S
TCGA−E9−A1RA
TCGA−AC−A2FB
TCGA−D8−A27K
TCGA−AC−A2FE
TCGA−AR−A24O
TCGA−E2−A1IU
TCGA−GM

−A2DC
TCGA−AR−A2LE
TCGA−GM

−A2DK
TCGA−GM

−A2DO
TCGA−AC−A2FO
TCGA−E9−A1NH
TCGA−E9−A2JT
TCGA−GM

−A2DN
TCGA−AR−A2LO
TCGA−D8−A27I
TCGA−E9−A1QZ
TCGA−GM

−A2DI
TCGA−GM

−A2D9
TCGA−BH−A1FU
TCGA−BH−A28Q
TCGA−GM

−A2DA
TCGA−AR−A24W
TCGA−AR−A2LN
TCGA−AR−A1AL
TCGA−AO−A0JC
TCGA−BH−A0DS
TCGA−BH−A0E2
TCGA−A2−A0T6
TCGA−AR−A0TP
TCGA−AN−A0XV
TCGA−E2−A108
TCGA−BH−A0BS
TCGA−D8−A1JG
TCGA−AR−A0U0
TCGA−A1−A0SO
TCGA−E2−A1BC
TCGA−A7−A0D9
TCGA−B6−A0RN
TCGA−BH−A0B3
TCGA−BH−A0H6
TCGA−AO−A129
TCGA−AR−A0TX
TCGA−AQ−A1H2
TCGA−BH−A0W

3
TCGA−BH−A0HY
TCGA−BH−A0DI
TCGA−BH−A0H0
TCGA−C8−A1HJ
TCGA−AR−A1AU
TCGA−A7−A13E
TCGA−BH−A0C0
TCGA−BH−A0C3
TCGA−BH−A1ES
TCGA−A2−A1G0
TCGA−B6−A0I1
TCGA−A2−A1G6
TCGA−BH−A42T
TCGA−BH−A0DP
TCGA−A2−A0SX
TCGA−AR−A1AS
TCGA−AR−A1AX
TCGA−BH−A0B8
TCGA−E9−A5FL
TCGA−OL−A5D6
TCGA−D8−A1JL
TCGA−E2−A1B1
TCGA−E2−A1AZ
TCGA−AN−A0XW
TCGA−BH−A0E1
TCGA−A2−A0ST
TCGA−BH−A0E0
TCGA−BH−A1ET
TCGA−A8−A0AD
TCGA−AO−A124
TCGA−BH−A1EU
TCGA−AO−A0JD
TCGA−B6−A0X4
TCGA−BH−A0H3
TCGA−AN−A0XR
TCGA−BH−A0BC
TCGA−B6−A0RV
TCGA−BH−A0AU
TCGA−AR−A0U3
TCGA−BH−A0HP
TCGA−AR−A255
TCGA−C8−A273
TCGA−A2−A0T2
TCGA−AN−A0XO
TCGA−AR−A1AN
TCGA−A7−A2KD
TCGA−AR−A2LJ
TCGA−E2−A105
TCGA−E2−A15J
TCGA−E2−A2P6
TCGA−D8−A27R
TCGA−C8−A3M

7
TCGA−E9−A1RH
TCGA−EW

−A2FR
TCGA−AR−A0TU
TCGA−A2−A259
TCGA−AR−A24P
TCGA−A7−A13G
TCGA−D8−A1JS
TCGA−B6−A0RL
TCGA−A2−A0YC
TCGA−A1−A0SJ
TCGA−BH−A0W

5
TCGA−B6−A0RP
TCGA−C8−A1HG
TCGA−A7−A6VV
TCGA−OL−A5S0
TCGA−A2−A04R
TCGA−D8−A1JB
TCGA−GM

−A5PV
TCGA−AR−A2LR
TCGA−B6−A1KF
TCGA−LL−A5YP
TCGA−D8−A1XA
TCGA−D8−A27V
TCGA−GM

−A2DM
TCGA−A2−A1FV
TCGA−EW

−A1P5
TCGA−E9−A1R0
TCGA−D8−A1XF
TCGA−D8−A1XG
TCGA−D8−A27G
TCGA−AR−A2LK
TCGA−E9−A3X8
TCGA−AR−A24N
TCGA−E9−A24A
TCGA−EW

−A2FV
TCGA−GM

−A2DH
TCGA−E9−A247
TCGA−E9−A249
TCGA−A2−A25F
TCGA−GI−A2C8
TCGA−AC−A2FK
TCGA−AR−A24T
TCGA−E9−A5UP
TCGA−AC−A2BK
TCGA−E2−A1IL
TCGA−C8−A26W
TCGA−A7−A26I
TCGA−A7−A26G
TCGA−A7−A26H
TCGA−AC−A2FG
TCGA−E9−A1RG
TCGA−AR−A24Q
TCGA−AR−A252
TCGA−C8−A274
TCGA−A2−A25A
TCGA−E9−A1RI
TCGA−C8−A26X
TCGA−4H−AAAK
TCGA−D8−A4Z1
TCGA−3C−AAAU
TCGA−5T−A9QA

cg00400189

cg06329143

cg03500911

cg25778220

cg03255741

cg27092705

cg00735196

cg27644254

cg10315128

cg23885062

cg26909431

event
age
race
ethnicity

U
C

S
C

_R
efG

ene_G
roup

R
elation_to_U

C
S

C
_C

pG
_Island

ethnicity
[Not Available]
[Not Evaluated]
[Unknown]
HISPANIC OR LATINO
NOT HISPANIC OR LATINO

race
[Not Available]
[Not Evaluated]
AMERICAN INDIAN OR ALASKA NATIVE
ASIAN
BLACK OR AFRICAN AMERICAN
WHITE

age
(26,48]
(48,58]
(58,67]
(67,90]

event
Alive
Dead

Relation_to_UCSC_CpG_Island
Island
N_Shore
S_Shelf

UCSC_RefGene_Group
1stExon;5'UTR
5'UTR
TSS1500
TSS200

0.2

0.4

0.6

0.8

(i)

TCGA−AC−A2BK
TCGA−A2−A0YE
TCGA−AO−A124
TCGA−E9−A295
TCGA−GI−A2C8
TCGA−AN−A0XN
TCGA−A7−A2KD
TCGA−D8−A1XY
TCGA−A2−A1FX
TCGA−PL−A8LX
TCGA−AO−A0JD
TCGA−AO−A1KS
TCGA−AR−A0TR
TCGA−BH−A0H0
TCGA−D8−A1XZ
TCGA−D8−A1XD
TCGA−BH−A0HI
TCGA−GM

−A2DM
TCGA−BH−A0E2
TCGA−E2−A106
TCGA−AO−A0JM
TCGA−AQ−A0Y5
TCGA−AO−A1KP
TCGA−BH−A0H6
TCGA−BH−A0W

3
TCGA−D8−A1XR
TCGA−AR−A24K
TCGA−E2−A1BD
TCGA−EW

−A1J6
TCGA−A2−A0YT
TCGA−D8−A1JC
TCGA−B6−A0RG
TCGA−AC−A7VB
TCGA−AN−A0XT
TCGA−E9−A5UO
TCGA−C8−A274
TCGA−D8−A1JN
TCGA−D8−A1XU
TCGA−LQ−A4E4
TCGA−B6−A0RO
TCGA−E2−A1L6
TCGA−3C−AAAU
TCGA−A1−A0SF
TCGA−AC−A2QI
TCGA−AC−A3W

7
TCGA−A2−A0SV
TCGA−E2−A570
TCGA−B6−A0W

Z
TCGA−B6−A0X7
TCGA−A2−A0SY
TCGA−E9−A227
TCGA−BH−AB28
TCGA−OL−A6VQ
TCGA−D8−A1JH
TCGA−AR−A24H
TCGA−AR−A0U3
TCGA−C8−A1HL
TCGA−OL−A66K
TCGA−A7−A4SB
TCGA−AC−A4ZE
TCGA−E9−A3HO
TCGA−B6−A1KF
TCGA−OL−A6VR
TCGA−EW

−A1J1
TCGA−A2−A25B
TCGA−AR−A0TZ
TCGA−A2−A3Y0
TCGA−E2−A1BC
TCGA−E9−A1NG
TCGA−AC−A23G
TCGA−BH−A1F2
TCGA−D8−A27L
TCGA−AC−A3HN
TCGA−AR−A24P
TCGA−E2−A1L7
TCGA−EW

−A1J2
TCGA−OL−A5RV
TCGA−BH−A1ET
TCGA−C8−A1HI
TCGA−A2−A1G0
TCGA−A7−A3J1
TCGA−AC−A3TM
TCGA−OL−A66L
TCGA−A7−A13H
TCGA−AR−A5QM
TCGA−AR−A24L
TCGA−BH−A1ES
TCGA−E2−A10F
TCGA−OK−A5Q2
TCGA−BH−A0B3
TCGA−BH−A0DK
TCGA−BH−A0DH
TCGA−LD−A66U
TCGA−AR−A1AN
TCGA−D8−A27K
TCGA−A2−A25C
TCGA−EW

−A1IX
TCGA−EW

−A6S9
TCGA−D8−A1JD
TCGA−EW

−A1P3
TCGA−A7−A26J
TCGA−AO−A12C
TCGA−A7−A13F
TCGA−EW

−A424
TCGA−AR−A1AL
TCGA−D8−A1XM
TCGA−D8−A1Y0
TCGA−D8−A1Y3
TCGA−E9−A1RC
TCGA−E9−A22E
TCGA−D8−A73U
TCGA−GM

−A2DN
TCGA−A2−A0YK
TCGA−BH−A0B6
TCGA−E2−A1LA
TCGA−OL−A5RU
TCGA−B6−A0W

T
TCGA−E2−A107
TCGA−AC−A6IX
TCGA−D8−A27W
TCGA−E2−A10C
TCGA−A1−A0SN
TCGA−S3−AA17
TCGA−BH−A0GY
TCGA−E2−A572
TCGA−GM

−A5PX
TCGA−GM

−A2D9
TCGA−AN−A0XS
TCGA−EW

−A1OZ
TCGA−D8−A1XS
TCGA−E9−A245
TCGA−AR−A24V
TCGA−E2−A1L9
TCGA−E9−A6HE
TCGA−AR−A1AP
TCGA−AR−A24N
TCGA−D8−A27T
TCGA−E9−A249
TCGA−BH−A0DS
TCGA−AO−A12G
TCGA−LL−A7T0
TCGA−D8−A1J9
TCGA−JL−A3YX
TCGA−A1−A0SQ
TCGA−EW

−A2FW
TCGA−C8−A3M

8
TCGA−E9−A228
TCGA−A7−A3IZ
TCGA−E2−A1IE
TCGA−AO−A0JI
TCGA−C8−A1HG
TCGA−A2−A0YH
TCGA−S3−A6ZF
TCGA−E9−A1N9
TCGA−BH−A0H9
TCGA−EW

−A1PF
TCGA−LD−A74U
TCGA−AR−A5QN
TCGA−E9−A1R7
TCGA−AC−A62X
TCGA−E2−A574
TCGA−A2−A3XU
TCGA−EW

−A1OW
TCGA−EW

−A1PH
TCGA−A2−A0YJ
TCGA−AC−A7VC
TCGA−E2−A1LG
TCGA−AN−A0XR
TCGA−AC−A8OR
TCGA−S3−AA0Z
TCGA−E9−A1N3
TCGA−BH−A204
TCGA−E9−A22B
TCGA−D8−A73W
TCGA−BH−A0B8
TCGA−A7−A13G
TCGA−BH−A1F8
TCGA−BH−A202
TCGA−D8−A1JE
TCGA−AO−A0JF
TCGA−GM

−A2DC
TCGA−B6−A1KI
TCGA−E2−A1IU
TCGA−AC−A2FM
TCGA−BH−A1FG
TCGA−BH−A1FD
TCGA−BH−A1FN
TCGA−OL−A66J
TCGA−AN−A0XL
TCGA−EW

−A1PD
TCGA−E2−A1IL
TCGA−D8−A1XO
TCGA−BH−A1F5
TCGA−D8−A27P
TCGA−AC−A62V
TCGA−E2−A1IG
TCGA−AR−A24M
TCGA−B6−A0RP
TCGA−E9−A1NH
TCGA−D8−A1XG
TCGA−D8−A27E
TCGA−B6−A0W

V
TCGA−D8−A27V
TCGA−A7−A26H
TCGA−OL−A66N
TCGA−C8−A26W
TCGA−EW

−A1IW
TCGA−E2−A15K
TCGA−GM

−A5PV
TCGA−BH−A0HF
TCGA−D8−A1X8
TCGA−S3−A6ZG
TCGA−AC−A3QQ
TCGA−E9−A22H
TCGA−AR−A2LE
TCGA−EW

−A1J3
TCGA−D8−A1Y1
TCGA−E2−A1L8
TCGA−B6−A0RI
TCGA−B6−A0X4
TCGA−A2−A1G4
TCGA−E9−A5UP
TCGA−D8−A1JI
TCGA−D8−A73X
TCGA−AQ−A04L
TCGA−AR−A1AS
TCGA−E2−A1B4
TCGA−BH−A0HN
TCGA−AC−A3TN
TCGA−E9−A247
TCGA−E2−A10E
TCGA−E9−A1R5
TCGA−AO−A1KT
TCGA−AR−A250
TCGA−D8−A1X7
TCGA−LL−A50Y
TCGA−E9−A3Q9
TCGA−EW

−A1P5
TCGA−C8−A9FZ
TCGA−D8−A1X9
TCGA−A7−A56D
TCGA−D8−A1X6
TCGA−E9−A54X
TCGA−A2−A04R
TCGA−AN−A0XO
TCGA−AO−A03N
TCGA−E2−A9RU
TCGA−A2−A0YG
TCGA−AN−A0XP
TCGA−E9−A54Y
TCGA−E2−A1IN
TCGA−EW

−A1P6
TCGA−E9−A1RE
TCGA−EW

−A423
TCGA−E2−A576
TCGA−A2−A1FW
TCGA−AR−A2LK
TCGA−A7−A4SF
TCGA−BH−A42T
TCGA−D8−A1XA
TCGA−A2−A0EU
TCGA−AR−A0TV
TCGA−A8−A0AD
TCGA−AO−A0JB
TCGA−AR−A2LL
TCGA−A2−A0SU
TCGA−E9−A1R3
TCGA−AC−A3YJ
TCGA−E9−A24A
TCGA−AR−A0U2
TCGA−E2−A109
TCGA−LL−A5YM
TCGA−3C−AALJ
TCGA−EW

−A1PA
TCGA−E9−A2JS
TCGA−EW

−A1PE
TCGA−D8−A1JJ
TCGA−D8−A1X5
TCGA−B6−A408
TCGA−BH−A5J0
TCGA−BH−A0GZ
TCGA−D8−A1J8
TCGA−A7−A6VX
TCGA−A8−A075
TCGA−C8−A1HM
TCGA−AR−A24S
TCGA−BH−A0HB
TCGA−E9−A1RG
TCGA−AC−A62Y
TCGA−E2−A1IH
TCGA−AN−A0XV
TCGA−BH−A0HY
TCGA−AO−A1KQ
TCGA−EW

−A6SC
TCGA−LL−A442
TCGA−S3−A6ZH
TCGA−AO−A125
TCGA−UL−AAZ6
TCGA−D8−A1XV
TCGA−E2−A2P6
TCGA−C8−A1HE
TCGA−E9−A1R6
TCGA−AQ−A04H
TCGA−E9−A1NI
TCGA−BH−A1FL
TCGA−LL−A6FQ
TCGA−BH−A8FY
TCGA−LL−A6FP
TCGA−EW

−A1PC
TCGA−AR−A1AV
TCGA−BH−A0DD
TCGA−E2−A15J
TCGA−EW

−A6SA
TCGA−S3−AA12
TCGA−D8−A1XF
TCGA−A2−A0YF
TCGA−D8−A1JT
TCGA−A2−A4S0
TCGA−A7−A3J0
TCGA−B6−A0X5
TCGA−D8−A1XC
TCGA−B6−A0RM
TCGA−B6−A0RL
TCGA−A7−A3RF
TCGA−D8−A1XJ
TCGA−C8−A26Z
TCGA−AR−A24Z
TCGA−AQ−A1H2
TCGA−EW

−A1OY
TCGA−C8−A27A
TCGA−AC−A5XU
TCGA−E2−A105
TCGA−C8−A1HN
TCGA−E2−A56Z
TCGA−AC−A2QH
TCGA−AO−A12B
TCGA−D8−A1JS
TCGA−A7−A5ZV
TCGA−3C−AALI
TCGA−D8−A1JF
TCGA−E9−A22D
TCGA−AC−A23H
TCGA−E9−A1RF
TCGA−BH−A209
TCGA−E9−A22A
TCGA−LL−A740
TCGA−AC−A3W

5
TCGA−C8−A275
TCGA−B6−A0IK
TCGA−C8−A278
TCGA−GM

−A2DD
TCGA−LD−A9QF
TCGA−AR−A1AW
TCGA−E9−A2JT
TCGA−GM

−A2DO
TCGA−AR−A0TX
TCGA−A2−A3XZ
TCGA−AR−A1AO
TCGA−C8−A8HP
TCGA−A2−A0T1
TCGA−AR−A24U
TCGA−OL−A66P
TCGA−B6−A0RT
TCGA−E9−A243
TCGA−AO−A0JC
TCGA−B6−A3ZX
TCGA−LL−A5YO
TCGA−AR−A1AX
TCGA−EW

−A1IZ
TCGA−AC−A2BM
TCGA−AC−A2FE
TCGA−AC−A3BB
TCGA−AC−A2FO
TCGA−BH−A2L8
TCGA−E9−A5FK
TCGA−GM

−A2DH
TCGA−AO−A03M
TCGA−EW

−A3E8
TCGA−D8−A27G
TCGA−GM

−A2DL
TCGA−B6−A40C
TCGA−E2−A10B
TCGA−5L−AAT1
TCGA−A2−A4S2
TCGA−A2−A25D
TCGA−AC−A2B8
TCGA−AR−A0TT
TCGA−A7−A4SA
TCGA−AR−A0TQ
TCGA−LD−A7W

5
TCGA−BH−A1EX
TCGA−C8−A26X
TCGA−AO−A0JE
TCGA−LL−A5YN
TCGA−C8−A3M

7
TCGA−E9−A1NA
TCGA−A1−A0SH
TCGA−AR−A1AM
TCGA−D8−A3Z5
TCGA−AR−A24T
TCGA−AR−A2LJ
TCGA−AR−A2LN
TCGA−A2−A4RW
TCGA−BH−A0BZ
TCGA−EW

−A2FS
TCGA−A2−A25A
TCGA−AC−A2FF
TCGA−BH−A203
TCGA−BH−A8G0
TCGA−E9−A3X8
TCGA−AR−A5QP
TCGA−BH−A0DP
TCGA−A7−A426
TCGA−BH−A0HA
TCGA−A7−A5ZX
TCGA−LD−A7W

6
TCGA−AC−A3QP
TCGA−EW

−A2FV
TCGA−AC−A5XS
TCGA−E9−A1RA
TCGA−D8−A1JU
TCGA−D8−A27R
TCGA−AC−A6IV
TCGA−B6−A401
TCGA−A2−A0T6
TCGA−GM

−A3XN
TCGA−BH−A1EO
TCGA−AO−A03L
TCGA−AR−A24O
TCGA−E2−A15I
TCGA−GM

−A4E0
TCGA−E2−A1IO
TCGA−E2−A3DX
TCGA−A2−A25E
TCGA−BH−A1EW
TCGA−EW

−A2FR
TCGA−EW

−A6SD
TCGA−E2−A1LE
TCGA−AC−A5EH
TCGA−D8−A1XT
TCGA−A7−A6VW
TCGA−JL−A3YW
TCGA−OL−A5D6
TCGA−A2−A3XV
TCGA−BH−A8FZ
TCGA−AC−A3YI
TCGA−BH−A0BF
TCGA−BH−A42V
TCGA−A2−A4RY
TCGA−BH−A1F6
TCGA−E2−A1B5
TCGA−E9−A1NE
TCGA−E2−A1LH
TCGA−EW

−A1P1
TCGA−EW

−A1PB
TCGA−BH−A1FU
TCGA−AR−A2LO
TCGA−AR−A2LQ
TCGA−D8−A1JB
TCGA−BH−A0C0
TCGA−BH−A1FE
TCGA−C8−A8HR
TCGA−AC−A2FB
TCGA−BH−A1F0
TCGA−AR−A5QQ
TCGA−A2−A25F
TCGA−OL−A5RY
TCGA−GM

−A2DB
TCGA−A2−A0EP
TCGA−E2−A108
TCGA−E9−A1QZ
TCGA−A2−A0CR
TCGA−AR−A2LH
TCGA−AR−A252
TCGA−GM

−A2DI
TCGA−D8−A27M
TCGA−GM

−A2DF
TCGA−PL−A8LZ
TCGA−E2−A1B1
TCGA−PE−A5DE
TCGA−AO−A128
TCGA−BH−A18V
TCGA−AC−A6IW
TCGA−E2−A1LI
TCGA−E2−A14N
TCGA−LL−A441
TCGA−AR−A1AJ
TCGA−D8−A1JL
TCGA−OL−A66I
TCGA−E2−A1B6
TCGA−A2−A0ST
TCGA−BH−A0RX
TCGA−AQ−A7U7
TCGA−LL−A7SZ
TCGA−A2−A0EN
TCGA−BH−A0W

5
TCGA−AC−A3W

6
TCGA−E9−A1R4
TCGA−AR−A0TW
TCGA−E2−A1IJ
TCGA−EW

−A1IY
TCGA−OL−A66H
TCGA−AR−A0U4
TCGA−E2−A573
TCGA−E9−A3QA
TCGA−EW

−A6SB
TCGA−EW

−A1P7
TCGA−EW

−A3U0
TCGA−S3−AA10
TCGA−S3−AA15
TCGA−E9−A1NC
TCGA−LL−A8F5
TCGA−A7−A26F
TCGA−A7−A26G
TCGA−E2−A1II
TCGA−OL−A5RZ
TCGA−C8−A1HK
TCGA−D8−A1JA
TCGA−A2−A3XS
TCGA−E2−A1B0
TCGA−A2−A3XY
TCGA−AC−A8OQ
TCGA−D8−A1JG
TCGA−EW

−A1OV
TCGA−A2−A4S1
TCGA−A7−A0DB
TCGA−D8−A1XW
TCGA−E9−A1NF
TCGA−E9−A5FL
TCGA−AR−A1AI
TCGA−B6−A400
TCGA−LL−A5YP
TCGA−B6−A1KC
TCGA−E9−A226
TCGA−EW

−A1OX
TCGA−OL−A5D8
TCGA−A2−A1FV
TCGA−AO−A126
TCGA−E9−A1R2
TCGA−A1−A0SG
TCGA−A2−A0T4
TCGA−PE−A5DC
TCGA−AC−A6NO
TCGA−OL−A66O
TCGA−3C−AALK
TCGA−S3−AA14
TCGA−AR−A1AT
TCGA−A2−A0T5
TCGA−OL−A5RX
TCGA−AQ−A1H3
TCGA−BH−A0W

4
TCGA−AR−A24X
TCGA−C8−A273
TCGA−A2−A3KC
TCGA−B6−A2IU
TCGA−4H−AAAK
TCGA−AR−A2LM
TCGA−AR−A254
TCGA−BH−A0AW
TCGA−A7−A0D9
TCGA−C8−A1HF
TCGA−AC−A3EH
TCGA−B6−A0W

W
TCGA−E2−A2P5
TCGA−D8−A1JP
TCGA−EW

−A1P0
TCGA−PE−A5DD
TCGA−GM

−A3NW
TCGA−LL−A9Q3
TCGA−C8−A1HO
TCGA−C8−A8HQ
TCGA−LL−A5YL
TCGA−A2−A0CK
TCGA−BH−A0B5
TCGA−D8−A1XB
TCGA−AO−A12E
TCGA−E9−A229
TCGA−5L−AAT0
TCGA−A2−A0CO
TCGA−D8−A1XL
TCGA−B6−A40B
TCGA−BH−A0H3
TCGA−AC−A3OD
TCGA−OL−A5DA
TCGA−B6−A0RN
TCGA−A1−A0SJ
TCGA−BH−A6R8
TCGA−AC−A23E
TCGA−C8−A26V
TCGA−5T−A9QA
TCGA−A2−A0CT
TCGA−AC−A8OP
TCGA−A7−A26E
TCGA−GM

−A3NY
TCGA−AO−A0JA
TCGA−S3−AA11
TCGA−E2−A1LK
TCGA−D8−A27H
TCGA−BH−A6R9
TCGA−PL−A8LV
TCGA−A1−A0SK
TCGA−E2−A1LL
TCGA−A2−A0YM
TCGA−A2−A0SX
TCGA−OL−A5D7
TCGA−BH−A0B9
TCGA−AO−A0JJ
TCGA−AR−A1AQ
TCGA−AR−A1AR
TCGA−E9−A1R0
TCGA−B6−A0RV
TCGA−AR−A1AK
TCGA−E9−A1N5
TCGA−D8−A27I
TCGA−HN−A2OB
TCGA−A2−A0YL
TCGA−BH−A0AZ
TCGA−A2−A0T7
TCGA−AR−A1AU
TCGA−E9−A1N4
TCGA−BH−A0AU
TCGA−BH−A1FB
TCGA−D8−A4Z1
TCGA−M

S−A51U
TCGA−BH−A42U
TCGA−A7−A0CH
TCGA−LL−A440
TCGA−BH−A1EU
TCGA−BH−A0BA
TCGA−EW

−A1PG
TCGA−BH−A0C3
TCGA−BH−A0DV
TCGA−BH−A0AY
TCGA−BH−A1FH
TCGA−BH−A0BJ
TCGA−PL−A8LY
TCGA−A1−A0SE
TCGA−A2−A1G6
TCGA−GM

−A3XG
TCGA−A7−A0CE
TCGA−BH−A0DZ
TCGA−AC−A2FK
TCGA−BH−A28O
TCGA−E2−A1LB
TCGA−BH−A0E0
TCGA−A7−A5ZW
TCGA−A7−A0DC
TCGA−BH−A0DG
TCGA−E9−A1RI
TCGA−B6−A0RU
TCGA−BH−A0DI
TCGA−AO−A1KO
TCGA−AR−A24W
TCGA−AR−A251
TCGA−BH−A0BV
TCGA−B6−A0W

Y
TCGA−BH−A0H7
TCGA−BH−A0BC
TCGA−BH−A0DQ
TCGA−BH−A0BM
TCGA−E2−A1IF
TCGA−BH−A208
TCGA−E9−A1RH
TCGA−LL−A73Z
TCGA−AO−A03U
TCGA−D8−A1XK
TCGA−OL−A5RW
TCGA−C8−A27B
TCGA−LL−A73Y
TCGA−OL−A5S0
TCGA−A2−A3XX
TCGA−A7−A4SE
TCGA−A7−A6VY
TCGA−BH−A1FC
TCGA−E9−A1ND
TCGA−AO−A129
TCGA−GM

−A3XL
TCGA−B6−A402
TCGA−C8−A1HJ
TCGA−AO−A1KR
TCGA−A2−A0T2
TCGA−B6−A0W

X
TCGA−A1−A0SO
TCGA−BH−A1EN
TCGA−HN−A2NL
TCGA−E2−A1LS
TCGA−E9−A22G
TCGA−AR−A0TP
TCGA−AQ−A54N
TCGA−AO−A0JL
TCGA−A1−A0SB
TCGA−AR−A0TU
TCGA−D8−A1JM
TCGA−BH−A0W

A
TCGA−EW

−A1P8
TCGA−E9−A1N8
TCGA−GI−A2C9
TCGA−A2−A1G1
TCGA−A7−A6VV
TCGA−AR−A1AY
TCGA−AN−A0XU
TCGA−B6−A0X1
TCGA−B6−A0RS
TCGA−E2−A1AZ
TCGA−E9−A248
TCGA−A7−A4SD
TCGA−D8−A1XQ
TCGA−AC−A2QJ
TCGA−AR−A24Q
TCGA−B6−A0I1
TCGA−OL−A97C
TCGA−A8−A08O
TCGA−BH−A1FJ
TCGA−A2−A0YC
TCGA−A1−A0SM
TCGA−BH−A28Q
TCGA−A2−A3KD
TCGA−BH−A0HP
TCGA−A2−A3XT
TCGA−OL−A6VO
TCGA−AO−A0JG
TCGA−BH−A0HX
TCGA−A2−A4S3
TCGA−B6−A1KN
TCGA−C8−A26Y
TCGA−A2−A0SW
TCGA−D8−A1Y2
TCGA−D8−A1JK
TCGA−AQ−A54O
TCGA−D8−A27N
TCGA−GM

−A2DK
TCGA−AC−A23C
TCGA−A7−A425
TCGA−A7−A4SC
TCGA−AC−A8OS
TCGA−AR−A0U0
TCGA−E2−A1IK
TCGA−UU−A93S
TCGA−BH−A1FM
TCGA−AC−A2FG
TCGA−E2−A14U
TCGA−BH−A201
TCGA−BH−A0BT
TCGA−BH−A0HK
TCGA−BH−A1EV
TCGA−BH−A0BS
TCGA−BH−A0E1
TCGA−AC−A5EI
TCGA−B6−A409
TCGA−A7−A3IY
TCGA−BH−A1FR
TCGA−GM

−A2DA
TCGA−BH−A1EY
TCGA−E9−A1N6
TCGA−A2−A1FZ
TCGA−AR−A255
TCGA−A2−A259
TCGA−E9−A1RB
TCGA−E9−A1RD
TCGA−A1−A0SI
TCGA−D8−A3Z6
TCGA−A2−A0YD
TCGA−AR−A24R
TCGA−AN−A0XW
TCGA−A8−A0A6
TCGA−A2−A0YI
TCGA−EW

−A1J5
TCGA−A2−A3XW
TCGA−BH−A5IZ
TCGA−EW

−A1P4
TCGA−A7−A26I
TCGA−AR−A2LR
TCGA−AR−A256
TCGA−D8−A27F
TCGA−E9−A244
TCGA−A7−A13D
TCGA−LL−A6FR
TCGA−A2−A0T0
TCGA−A1−A0SP
TCGA−A2−A4RX
TCGA−A7−A13E
TCGA−B6−A0RE

cg12209876
cg03732055
cg09414638
cg10939667
cg21265702
cg07455133
cg25490334
cg03037684
cg07059469
cg15543523
cg26089753
cg01321962
cg17706972
cg07189962
cg08907436
cg09646983
cg20253551
cg11251858
cg00655307
cg27316393
cg23467008
cg01777019
cg00920970
cg15980539
cg19411146
cg11813455
cg21614759
cg02285263
cg02720618
cg22839866
cg23009221
cg04211581
cg25565730
cg21950534
cg23165623
cg05171584
cg24900983
cg22157087
cg06611115
cg08884395
cg17264271
cg21608605
cg07746998
cg20893956
cg21157690
cg10441070
cg24764793
cg00601836
cg15626350

event
age
race
ethnicity

U
C

S
C

_R
efG

ene_G
roup

R
elation_to_U

C
S

C
_C

pG
_Island

ethnicity
[Not Available]
[Not Evaluated]
[Unknown]
HISPANIC OR LATINO
NOT HISPANIC OR LATINO

race
[Not Available]
[Not Evaluated]
AMERICAN INDIAN OR ALASKA NATIVE
ASIAN
BLACK OR AFRICAN AMERICAN
WHITE

age
(26,48]
(48,58]
(58,67]
(67,90]

event
Alive
Dead

Relation_to_UCSC_CpG_Island
Island
N_Shelf
N_Shore
Open_Sea
S_Shore

UCSC_RefGene_Group
1stExon;5'UTR
3'UTR
5'UTR
5'UTR;1stExon
5'UTR;TSS1500
5'UTR;TSS200
Body
Body;1stExon
TSS1500
TSS1500;5'UTR
TSS1500;5'UTR;1stExon
TSS1500;TSS200;5'UTR

0.2

0.4

0.6

0.8

(j)

TCGA−AR−A24T
TCGA−E2−A9RU
TCGA−OL−A97C
TCGA−AC−A8OQ
TCGA−AR−A256
TCGA−E2−A107
TCGA−E9−A226
TCGA−E9−A22E
TCGA−E9−A22D
TCGA−AC−A23H
TCGA−B6−A1KC
TCGA−BH−A209
TCGA−D8−A1Y3
TCGA−E9−A1N3
TCGA−E9−A228
TCGA−E9−A1RC
TCGA−E9−A1RF
TCGA−E9−A22A
TCGA−E9−A22G
TCGA−E2−A1LS
TCGA−E9−A22B
TCGA−S3−A6ZG
TCGA−LL−A73Z
TCGA−LL−A740
TCGA−EW

−A6SA
TCGA−BH−A6R9
TCGA−AR−A0U3
TCGA−AC−A6IX
TCGA−S3−A6ZH
TCGA−LL−A7T0
TCGA−AO−A03L
TCGA−D8−A1XF
TCGA−BH−A204
TCGA−BH−A208
TCGA−E9−A1RB
TCGA−E9−A1RD
TCGA−EW

−A1P4
TCGA−E9−A54X
TCGA−LL−A50Y
TCGA−EW

−A1J6
TCGA−AC−A2QI
TCGA−E9−A5FK
TCGA−A2−A1G1
TCGA−AR−A1AI
TCGA−AC−A5EI
TCGA−B6−A0I1
TCGA−EW

−A3U0
TCGA−AR−A1AV
TCGA−BH−A0DD
TCGA−D8−A1XQ
TCGA−LL−A7SZ
TCGA−C8−A1HM
TCGA−E9−A54Y
TCGA−A2−A4S2
TCGA−AR−A251
TCGA−AC−A2BK
TCGA−AN−A0XU
TCGA−BH−A0BZ
TCGA−OL−A6VR
TCGA−OL−A6VO
TCGA−A2−A4RY
TCGA−A7−A6VW
TCGA−A1−A0SN
TCGA−D8−A27K
TCGA−A7−A26H
TCGA−AR−A24M
TCGA−A2−A3XZ
TCGA−C8−A27A
TCGA−AR−A1AR
TCGA−A7−A26G
TCGA−E2−A14N
TCGA−A2−A1FZ
TCGA−AR−A24L
TCGA−E2−A1LH
TCGA−JL−A3YW
TCGA−LL−A5YO
TCGA−D8−A1JA
TCGA−D8−A1Y1
TCGA−BH−A1F8
TCGA−BH−A1FC
TCGA−E9−A1NC
TCGA−D8−A1X9
TCGA−E2−A1LI
TCGA−AC−A3OD
TCGA−BH−A0BS
TCGA−BH−A1FE
TCGA−OL−A5S0
TCGA−D8−A27R
TCGA−E9−A1RH
TCGA−A1−A0SH
TCGA−E2−A1L8
TCGA−B6−A0RT
TCGA−A1−A0SP
TCGA−AC−A23C
TCGA−BH−A201
TCGA−E9−A229
TCGA−EW

−A1OW
TCGA−D8−A1XS
TCGA−A7−A13G
TCGA−C8−A1HE
TCGA−BH−A0HF
TCGA−D8−A1XK
TCGA−E2−A570
TCGA−E9−A5FL
TCGA−A2−A3XV
TCGA−A2−A0ST
TCGA−A2−A0YT
TCGA−E9−A1NE
TCGA−LL−A5YN
TCGA−BH−A8G0
TCGA−A7−A6VV
TCGA−AR−A254
TCGA−A7−A5ZV
TCGA−EW

−A6S9
TCGA−GM

−A5PX
TCGA−OL−A5RU
TCGA−BH−A1F6
TCGA−E2−A1IK
TCGA−A2−A1G6
TCGA−BH−A1FB
TCGA−D8−A1JK
TCGA−BH−A1EX
TCGA−E9−A1N4
TCGA−BH−A1FR
TCGA−D8−A1JE
TCGA−D8−A1XJ
TCGA−E2−A1IJ
TCGA−A2−A4RW
TCGA−A7−A5ZW
TCGA−A2−A4S0
TCGA−AR−A5QQ
TCGA−AR−A1AT
TCGA−BH−A1FD
TCGA−AQ−A7U7
TCGA−AC−A3YI
TCGA−D8−A27F
TCGA−A2−A0EP
TCGA−AQ−A54O
TCGA−BH−A8FZ
TCGA−E2−A574
TCGA−AR−A5QN
TCGA−AC−A5XS
TCGA−EW

−A423
TCGA−AC−A7VB
TCGA−E2−A1B6
TCGA−E9−A243
TCGA−GM

−A3XL
TCGA−AR−A24Q
TCGA−M

S−A51U
TCGA−A2−A3XT
TCGA−LD−A7W

5
TCGA−AC−A2B8
TCGA−EW

−A1J1
TCGA−EW

−A6SD
TCGA−A7−A26J
TCGA−AC−A6IV
TCGA−AC−A3HN
TCGA−AC−A6NO
TCGA−B6−A402
TCGA−B6−A401
TCGA−D8−A27H
TCGA−OL−A5D6
TCGA−PE−A5DE
TCGA−AR−A5QM
TCGA−PE−A5DC
TCGA−E9−A1R4
TCGA−A7−A3RF
TCGA−E2−A14U
TCGA−LL−A5YM
TCGA−BH−A5IZ
TCGA−OL−A5D8
TCGA−PE−A5DD
TCGA−OL−A5DA
TCGA−AC−A3TM
TCGA−AC−A3W

5
TCGA−AR−A1AM
TCGA−AO−A1KR
TCGA−EW

−A1J3
TCGA−HN−A2OB
TCGA−C8−A26Z
TCGA−EW

−A1PF
TCGA−AC−A3TN
TCGA−OL−A5RV
TCGA−BH−A202
TCGA−E2−A1IG
TCGA−D8−A1JG
TCGA−AO−A1KP
TCGA−EW

−A1J5
TCGA−BH−A1FJ
TCGA−EW

−A1PG
TCGA−BH−A1FG
TCGA−E9−A1N6
TCGA−E2−A1LA
TCGA−EW

−A1P8
TCGA−A1−A0SI
TCGA−EW

−A1IX
TCGA−BH−A1F2
TCGA−D8−A1XL
TCGA−A1−A0SB
TCGA−D8−A1JF
TCGA−D8−A1JU
TCGA−D8−A1JM
TCGA−E2−A1L9
TCGA−D8−A1J8
TCGA−B6−A1KI
TCGA−D8−A1XZ
TCGA−A7−A3J0
TCGA−AR−A1AQ
TCGA−B6−A408
TCGA−AR−A1AX
TCGA−BH−A1EO
TCGA−LD−A7W

6
TCGA−BH−A1ES
TCGA−BH−A1EW
TCGA−A2−A3KD
TCGA−BH−A1ET
TCGA−A7−A13E
TCGA−C8−A1HI
TCGA−AO−A1KS
TCGA−A7−A3IZ
TCGA−E9−A1NF
TCGA−E2−A1IE
TCGA−E9−A5UO
TCGA−AR−A250
TCGA−D8−A1JC
TCGA−A7−A3J1
TCGA−A7−A26E
TCGA−AC−A2FG
TCGA−E2−A3DX
TCGA−E2−A1B5
TCGA−BH−A1EY
TCGA−AC−A3YJ
TCGA−AR−A1AK
TCGA−BH−A1FH
TCGA−D8−A1J9
TCGA−BH−A1FL
TCGA−EW

−A1P7
TCGA−D8−A27P
TCGA−EW

−A1P3
TCGA−D8−A1Y0
TCGA−C8−A1HO
TCGA−E2−A1LB
TCGA−AO−A1KQ
TCGA−E9−A227
TCGA−D8−A1X8
TCGA−D8−A1XT
TCGA−AC−A23E
TCGA−E9−A1R7
TCGA−E9−A1N8
TCGA−E9−A1ND
TCGA−E9−A2JS
TCGA−EW

−A1P6
TCGA−BH−A1EN
TCGA−E2−A1IO
TCGA−D8−A1JN
TCGA−D8−A3Z6
TCGA−A7−A13F
TCGA−E2−A1AZ
TCGA−AC−A3EH
TCGA−BH−A0B5
TCGA−C8−A1HL
TCGA−E2−A1BD
TCGA−OL−A66H
TCGA−A2−A3XU
TCGA−LL−A440
TCGA−E9−A3QA
TCGA−GM

−A3NW
TCGA−BH−A42T
TCGA−BH−A42U
TCGA−BH−A42V
TCGA−D8−A73W
TCGA−E2−A1II
TCGA−EW

−A1P5
TCGA−E2−A1IF
TCGA−OL−A66J
TCGA−BH−A28O
TCGA−E9−A244
TCGA−AC−A2FM
TCGA−E9−A1R6
TCGA−B6−A409
TCGA−EW

−A3E8
TCGA−C8−A26V
TCGA−GM

−A3XG
TCGA−A7−A13H
TCGA−AC−A3QQ
TCGA−E2−A1LK
TCGA−EW

−A1PA
TCGA−A2−A25F
TCGA−D8−A27L
TCGA−EW

−A1OV
TCGA−E9−A1R2
TCGA−AC−A2BM
TCGA−C8−A26W
TCGA−A2−A259
TCGA−D8−A3Z5
TCGA−AR−A0TQ
TCGA−AR−A1AW
TCGA−BH−A0H3
TCGA−E2−A1L7
TCGA−LL−A441
TCGA−D8−A1XB
TCGA−D8−A27T
TCGA−A2−A3XY
TCGA−B6−A40B
TCGA−D8−A1X7
TCGA−A2−A0CK
TCGA−A7−A426
TCGA−AO−A1KO
TCGA−A2−A1G0
TCGA−AC−A2FE
TCGA−A7−A3IY
TCGA−E9−A1NH
TCGA−A7−A26I
TCGA−GM

−A3NY
TCGA−AR−A24R
TCGA−E9−A1RA
TCGA−A2−A1FW
TCGA−EW

−A1IZ
TCGA−A2−A0SY
TCGA−B6−A0RV
TCGA−BH−A5J0
TCGA−OL−A5D7
TCGA−C8−A3M

8
TCGA−BH−A0B6
TCGA−BH−A2L8
TCGA−A2−A0CO
TCGA−E9−A1NI
TCGA−AR−A24O
TCGA−E9−A1RG
TCGA−A2−A25E
TCGA−EW

−A1J2
TCGA−AR−A2LQ
TCGA−AR−A24P
TCGA−E9−A1N9
TCGA−D8−A27G
TCGA−AO−A12C
TCGA−E9−A3X8
TCGA−GM

−A2DD
TCGA−C8−A273
TCGA−D8−A27N
TCGA−GM

−A2DH
TCGA−C8−A274
TCGA−E9−A1NA
TCGA−A2−A0CT
TCGA−S3−AA12
TCGA−AQ−A1H2
TCGA−D8−A1JD
TCGA−D8−A1JT
TCGA−EW

−A2FW
TCGA−AR−A24N
TCGA−E9−A24A
TCGA−AR−A255
TCGA−AR−A2LK
TCGA−D8−A1XD
TCGA−BH−A28Q
TCGA−AC−A2FK
TCGA−AR−A24H
TCGA−BH−A18V
TCGA−AR−A1AP
TCGA−GM

−A2DI
TCGA−GM

−A2DC
TCGA−AR−A2LH
TCGA−GM

−A2D9
TCGA−AR−A1AS
TCGA−E2−A1LE
TCGA−E2−A2P5
TCGA−D8−A27M
TCGA−E2−A15J
TCGA−BH−A1F0
TCGA−AC−A2FO
TCGA−GM

−A2DB
TCGA−A2−A25A
TCGA−A2−A3KC
TCGA−AR−A24X
TCGA−EW

−A1OZ
TCGA−GM

−A2DO
TCGA−D8−A27W
TCGA−D8−A27I
TCGA−E9−A1R0
TCGA−E9−A1QZ
TCGA−C8−A26X
TCGA−E9−A247
TCGA−A2−A25D
TCGA−AC−A2FB
TCGA−E2−A1IU
TCGA−AC−A3BB
TCGA−E9−A1RI
TCGA−E9−A248
TCGA−GM

−A2DF
TCGA−AR−A2LN
TCGA−GM

−A2DL
TCGA−E9−A2JT
TCGA−GM

−A2DN
TCGA−AR−A2LL
TCGA−B6−A2IU
TCGA−D8−A1JI
TCGA−AR−A2LJ
TCGA−AR−A2LM
TCGA−AR−A2LO
TCGA−EW

−A2FV
TCGA−GM

−A2DK
TCGA−E2−A1B1
TCGA−GM

−A5PV
TCGA−BH−A0HA
TCGA−E9−A5UP
TCGA−GM

−A3XN
TCGA−AC−A2FF
TCGA−BH−A203
TCGA−E2−A1B4
TCGA−A2−A1FV
TCGA−AR−A24K
TCGA−AC−A8OS
TCGA−AQ−A1H3
TCGA−E2−A1B0
TCGA−AR−A1AU
TCGA−A2−A25C
TCGA−A7−A2KD
TCGA−BH−A0AU
TCGA−AO−A1KT
TCGA−E9−A1R3
TCGA−D8−A1JJ
TCGA−BH−A1FN
TCGA−D8−A1XM
TCGA−E9−A1NG
TCGA−C8−A1HN
TCGA−LQ−A4E4
TCGA−D8−A1Y2
TCGA−AC−A3W

6
TCGA−AC−A5EH
TCGA−D8−A1XO
TCGA−D8−A1JB
TCGA−D8−A1XU
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Figure 7. Heatmap of DNA methylation expression levels of top 10 genes in breast cancer using the
MethSurv platform. Methylation levels (1 = fully methylated; 0 = fully unmethylated) are shown
as a continuous variable from a blue to red color. Rows correspond to the CpGs, and the columns
correspond to the patients. (a) CCNA2; (b) CCNB1; (c) TP53; (d) BRCA1; (e) TOP2A; (f) CCND1;
(g) AKT1; (h) CREBBP; (i) SMAD4; (j) ESR1; (k) CENPE.
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Table 3. Prognostic marker information in cancer tissue of the top 20 genes.

Gene Prognostic Marker in Cancer

CCNA2 renal cancer(−); pancreatic cancer(−); liver cancer(−); lung cancer(−); endometrial
cancer(−)

CDK1 renal cancer(−); liver cancer(−); pancreatic cancer(−); lung cancer(−); cervical
cancer(+)

CCNB1 renal cancer(−); liver cancer(−); lung cancer(−)

TOP2A renal cancer(−); liver cancer(−); pancreatic cancer(−); lung cancer(−)

BUB1 liver cancer(−); pancreatic cancer(−); endometrial cancer(−); lung cancer(−)

TP53 endometrial cancer(+); prostate cancer(−)

BUB1B liver cancer(-); pancreatic cancer(−); lung cancer(−)

CCND1 pancreatic cancer(−); head and neck cancer(−)

KIF23 liver cancer(−); pancreatic cancer(−); endometrial cancer(−)

MYC renal cancer(−); urothelial cancer(−); ovarian cancer(−)

KIF11 renal cancer(−); liver cancer(−); pancreatic cancer(−); lung cancer(−)

NCAPG liver cancer(−); pancreatic cancer(−); endometrial cancer(−)

CCNB2 renal cancer(−); pancreatic cancer(−); melanoma(-); liver cancer(−); lung
cancer(−)

KIF20A renal cancer(−); liver cancer(−); pancreatic cancer(−); lung cancer(−)

KIF4A liver cancer(−); pancreatic cancer(−);

ASPM liver cancer(−); endometrial cancer(−); pancreatic cancer(−); lung cancer(−)

TPX2 renal cancer(−); liver cancer(−); endometrial cancer(−); pancreatic cancer(−); lung cancer(−)

DLGAP5 liver cancer(−); pancreatic cancer (−); endometrial cancer(−); lung cancer(−)

KIF15 colorectal cancer(+)

ESR1 endometrial cancer(+)

CREBBP renal cancer(+)

PTEN renal cancer(−)

AKT1 renal cancer(+); ovarian cancer(+)

SMAD4 renal cancer(+)

CDKN2A endometrial cancer(−); renal cancer(−); liver cancer(−); head and
neck cancer(+)

CNOT3 liver cancer(−); renal cancer(−)

MELK renal cancer(−); liver cancer(−); lung cancer(−); pancreatic cancer(−)

EGFR urothelial cancer(−)

RAD51 breast cancer(−); liver cancer(−)

HRAS liver cancer(−)

MDM2 endometrial cancer(+); cervical cancer(+)

CEP55 renal cancer(−); liver cancer(−); pancreatic cancer(−); lung cancer(−); stomach can-
cer(+)

ERBB2 renal cancer(+); endometrial cancer(−); pancreatic cancer(−);

NUSAP1 renal cancer(−); pancreatic cancer(−)

4. Discussion

In this study, we have selected 90 genes that have previously been proven to play
important roles in the biological behavior of breast cancer [20,21]. The functions of these
genes have been verified by molecular biology, laboratory animal science, and other meth-
ods, which are major breakthroughs in breast cancer occurrence investigations, as well as
in investigations into the development, prognosis, and drug resistance of breast cancer.
By identifying the interaction network of abnormal genes, it is possible to understand all
kinds of cell signals from extracellular signals to nucleus ones. This leads us to trying to



Diagnostics 2022, 12, 2882 13 of 16

understand the whole process of changes in biological behavior, so we can better identify
the key regulatory nodes of the transduction pathway and so we can point out potential
candidate target genes for the development of new targeted drugs. We seek the genes that
are most closely associated with the expression of these 90 genes in the whole genome and
determine the scope of the problem in 140 genes by defining a threshold and filtering out
the rest. Thus, we can determine the interaction environment of these 90 important genes
and other vital genes in the protein–protein interaction network. We limited the scope of
gene fishing in order to focus on these 90 genes and their interactive genes and to reduce
difficulties in performing the functional analysis and verification of subsequent genes.

By querying the interactions of these selected genes in the STRING database, a protein–
protein interaction network was obtained. From this protein–protein interaction network,
we can see that the interaction between genes is complex: some genes are closely related
to other genes, while the relationship between other genes is sparse. This is very similar
to the interaction relationship of the whole genome network, so we can assume that the
selected genes are a summary network diagram centered on driver genes, that is to say, the
interaction relationship between genes may be indirectly connected. The direct or indirect
relationships between these selected genes are also very likely to exist in the upstream and
downstream of driver genes or metabolic pathways. One of the purposes of selecting these
genes is to construct a metabolic pathway from target genes to driver genes or pathogenic
genes and then provide some valuable gene sets or target genes for drug research and
development or clinical treatment.

After completing the previous steps, we conducted sorting assignments for the
230 genes based on the four metrics, which are degree centrality, closeness centrality,
betweenness centrality, and eigenvector centrality, and the top 10 and top 20 genes in each
metric were selected. The main purpose of this task is to find the centralized nodes, the
most important pathways, and the closest networks among these genes. Finally, 19 genes
and 39 genes were counted in the top 10 and 20 genes, respectively, of the four metrics. The
vital genes of the top 20 genes selected by node centrality analysis were verified on the
proteinatlas database using multiple verification methods, which confirmed that all the
selected genes had RNA expression in breast cancer. Moreover, by further exploring the
prognostic marker information of these genes in other cancer tissues, we can see that most
of these genes have poor prognosis in some other genes. In other words, the abnormal
expression of these genes may lead to the recurrence and metastasis of diseases. At the
same time, some genes also show good prognosis in several cancers, which also provides
more information for clinical treatment and research of cancer diseases. Therefore, most of
these vital genes obtained by node centrality analysis are genes with significant prognostic
functions. This shows the effectiveness of the network analysis method we chose.

Finally, based on the statistics of 19 and 39 vital genes from node centrality analysis,
the survival analysis experiments were carried out. Among them, 5 of 19 genes have
significant expression levels with log rank p values < 0.05, indicating that these 5 genes
will have an impact on the prognosis of breast cancer when they are highly expressed. In
addition, 11 of the 39 genes will reduce the survival rate when they are highly expressed,
while 1 gene will affect the prognosis of breast cancer when it is under-expressed. Among
these genes are BUB1B and HRAS, which have previously been proven to play important
roles in the biological behavior of breast cancer, and the other genes are all genes we fished
out. This shows that our gene fishing and network analysis method not only focuses on
biologically significant genes, but also selects other genes that are closely related to them
and which will have an important impact on the occurrence, development, and treatment
of breast cancer. It shows that our method of gene fishing is effective and efficient, and
our method of network analysis can find some gene nodes that play an important role in
disease treatment in the network and cannot be observed by biological experiments or
human eyes.

In the future, we should pay more attention to the signal transduction pathways of
genes, try to simulate the upstream and downstream and metabolic pathways of gene
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regulatory networks, and screen out gene sets that are more in line with direct regulation
and indirect regulation by decaying the degree of association layer by layer. By doing so, we
can include more related genes and incorporate them into the networks, which would help
us to observe the more comprehensive networks and analyze some bypasses of important
signal transduction pathways. Because of the high conservatism of signal transduction
pathways in human tissue cells, there are similar or highly similar signal transduction
networks in the diseases of different systems. Due to the current difficulty of reaching the
desired level of tissue and organ specificity in the application of drugs, there are often some
adverse multi-system reactions with various degrees in disease treatment. Based on the
multi-gene common signaling pathway, we can analyze the main path and the bypass state
of the signal transduction pathway after drug action, and analyze the changes and degrees
of related gene expression to predict the types, possibilities, and severity of adverse drug
reactions in drug development, clinical trials, and clinical applications. This could become
a reference for measuring the benefits and risks of drugs. Meanwhile, bypassing the signal
pathway could be truncated to avoid the adverse effects caused by the bypass. It would
be a basis for the prevention and effective control of adverse drug reactions and would be
helpful in clinical decision making in the future.

5. Conclusions

Like many other cancers, the development of breast cancer is also related to genetic
factors. By looking into the relationship of genetics with the development cancer, it is
possible to regulate and control the expression of oncogenes, which may have profound
influence in cancer prevention and treatment. This is the most economical and practical
way for both patients and doctors to make full use of the existing drugs targeting the
regulation of gene expression. We have selected some of the relevant genes from breast
cancer and conducted protein–protein interaction network analyses. First, we used the
mutual information method to select the relevant genes in addition to the driver genes in
breast cancer, which were determined previously. Second, by modeling the protein–protein
interaction network using the STRING database, we were able to obtain a clear picture
of the relationship between genes. Finally, for our analysis, we chose genes with higher
values of node centrality as the vital genes, then conducted survival analysis and DNA
methylation analysis in breast cancer and prognosis analysis in other cancers using these
vital genes. Through analyzing the protein–protein interaction network, we found some
genes related to poor prognosis and higher methylation due to different expressions in
breast cancer.

Author Contributions: L.Q. and Z.W. (Zhiqiong Wang), participated in the design of the study
and drafting the article. J.X., H.Z. and Z.W. (Zhongyang Wang) participated in the design of the
experiment. L.Q. and W.Q. translated the paper. Z.W. (ZhiqiongWang) and C.L. participated in
the design of the study and revising the article. All authors have read and agreed to the published
version of the manuscript.

Funding: This work was supported by the National Natural Science Foundation of China (62072089)
and the Fundamental Research Funds for the Central Universities of China (N2116016, N2104001,
N2019007, N2224001-10).

Institutional Review Board Statement: Not applicable.

Informed Consent Statement: Not applicable.

Data Availability Statement: The datasets generated during the current study are available in the
[TCGA] repository.

Conflicts of Interest: The authors declare no conflict of interest.



Diagnostics 2022, 12, 2882 15 of 16

References
1. Goodwin, S.; McPherson, J.D.; McCombie, W.R. Coming of Age: Ten Years of Next-Generation Sequencing Technologies. Nat.

Rev. Genet. 2016, 17, 333–351. [CrossRef] [PubMed]
2. Lander, E.S.; Linton, L.M.; Birren, B.; Nusbaum, C.; Zody, M.C.; Baldwin, J.; Devon, K.; Dewar, K.; Doyle, M.; Fitzhugh, W. Initial

sequencing and analysis of the human genome. Methods Inf. Med. Suppl. 2001, 409, 860–921.
3. Bradner, J.E.; Hnisz, D.; Young, R.A. Transcriptional Addiction in Cancer. Cell 2017, 168, 629–643. [CrossRef]
4. Parikshak, N.N.; Gandal M.J.; Geschwind D.H. Systems Biology and Gene Networks in Neurodevelopmental and Neurodegener-

ative Disorders. Nat. Rev. Genet. 2015, 16, 441–458. [CrossRef]
5. Hermeking, H. MicroRNAs in the p53 network: Micromanagement of tumour suppression. Nat. Rev. Cancer 2012, 12, 613–626.

[CrossRef] [PubMed]
6. Denkert, C.; Liedtke, C.; Tutt, A.; Minckwitz, G.V. Molecular alterations in triple-negative breast cancer—The road to new

treatment strategies. Lancet 2016, 389, 2430–2442. [CrossRef]
7. Lee, C.W.; Dvinge, H.; Kim, E.; Cho, H.; Micol, J.B.; Chung, Y.R.; Durham, B.H.; Yoshimi, A.; Kim, Y.J.; Thomas, M. Modulation of

splicing catalysis for therapeutic targeting of leukemia with mutations in genes encoding spliceosomal proteins. Nat. Med. 2016,
22, 672–678. [CrossRef] [PubMed]

8. Ring, B.Z.; Hout, D.R.; Morris, S.W.; Lawrence, K.; Schweitzer, B.L.; Bailey, D.B.; Lehmann, B.D.; Pietenpol, J.A.; Seitz, R.S.
Generation of an algorithm based on minimal gene sets to clinically subtype triple negative breast cancer patients. BMC Cancer
2016, 16, 143.

9. Andersson, Y.; Bergkvist, L.; Frisell, J.; Boniface, J.D. Long-term breast cancer survival in relation to the metastatic tumor burden
in axillary lymph nodes. Breast Cancer Res. Treat. 2018, 171, 359–369. [CrossRef] [PubMed]

10. Henna, H.; Tatiana, L.; Biswajyoti, S.; Henna, P.; Paivi, P.; Riku, L.; Ping, G.; Wei, G.; Sampsa, H.; Janne, O.A. Identification of
several potential chromatin binding sites of HOXB7 and its downstream target genes in breast cancer. Int. J. Cancer 2015, 137,
2374–2383.

11. Nikdelfaz, O.; Jalili, S. Disease genes prediction by HMM based PU-learning using gene expression profiles. J. Biomed. Inform.
2018, 81, 102–111. [CrossRef]

12. Wang, D.; Haley, J.D.; Thompson, P. Comparative gene co-expression network analysis of epithelial to mesenchymal transition
reveals lung cancer progression stages. BMC Cancer 2017, 17, 830. [CrossRef] [PubMed]

13. Zhou, S.; Treloar, A.E.; Lupien, M. Emergence of the Noncoding Cancer Genome: A Target of Genetic and Epigenetic Alterations.
Cancer Discov. 2016, 6, 1215–1229. [CrossRef]

14. Kim, J.J.; Kim, J.Y.; Kang, H.J.; Shin, J.K.; Kang, T.; Lee, S.W.; Bae, Y.T. Computer-aided Diagnosis-generated Kinetic Features of
Breast Cancer at Preoperative MR Imaging: Association with Disease-free Survival of Patients with Primary Operable Invasive
Breast Cancer. Radiology 2017, 284, 45–54. [CrossRef] [PubMed]

15. Qian, W.; Clarke, L.P.; Song, M.D.; Clark, R.A. Digital mammography: Hybrid four-channel wavelet transform for microcalcifica-
tion segmentation. Acad. Radiol. 1998, 5, 354–364. [CrossRef]

16. Wang, Z.; Qu, Q.; Yu, G.; Kang, Y. Breast Tumor Detection in Double Views Mammography Based on Extreme Learning Machine.
Neural Comput. Appl. 2016, 27, 227–240. [CrossRef]

17. Wang, Z.; Yu, G.; Kang, Y.; Zhao, Y.; Qu, Q. Breast Tumor Detection in Digital Mammography Based on Extreme Learning
Machine. Neurocomputing 2014, 128, 175–184. [CrossRef]

18. Alkawaa, F.M.; Chaudhary, K.; Garmire, L.X. Deep Learning Accurately Predicts Estrogen Receptor Status in Breast Cancer
Metabolomics Data. J. Proteome Res. 2018, 17, 337–347. [CrossRef] [PubMed]

19. Saha, M.; Chakraborty, C. Her2Net: A Deep Framework for Semantic Segmentation and Classification of Cell Membranes and
Nuclei in Breast Cancer Evaluation. IEEE Trans. Image Process. 2018, 27, 2189–2200. [CrossRef]

20. Stephens, P.J.; Tarpey, P.S.; Davies, H.; Loo, P.V.; Greenman, C.; Wedge, D.C.; Nik-Zainal, S.; Martin, S.; Varela, I.; Bignell, G.R.; et al.
The Landscape of Cancer Genes and Mutational Processes in Breast Cancer. Nature 2012, 486, 400–404. [CrossRef]

21. Nik-Zainal, S.; Davies, H.; Staaf, J.; Ramakrishna, M.; Glodzik, D.; Zou, X.; Martincorena, I.; Alexandrov, L.B.; Martin, S.;
Wedge, D.C.; et al. Landscape of somatic mutations in 560 breast cancer whole-genome sequences. Nature 2016, 534, 47–54.
[CrossRef] [PubMed]

22. Nuss, P.; Chen, W.Q.; Ohno, H.; Graedel, T.E. Structural Investigation of Aluminum in the U.S. Economy using Network Analysis.
Environ. Sci. Technol. 2016, 50, 4091–4101. [CrossRef] [PubMed]

23. Brandes, U.; Borgatti, S.P.; Freeman, L.C. Maintaining the duality of closeness and betweenness centrality. Soc. Netw. 2016, 44,
153–159. [CrossRef]

24. Riondato, M.; Kornaropoulos, E.M. Fast approximation of betweenness centrality through sampling. Data Min. Knowl. Discov.
2016, 30, 438–475. [CrossRef]

25. Binnewijzend, M.A.; Adriaanse, S.M.; Flier, W.M.; Teunissen, C.E.; Munck, J.C.; Stam, C.J.; Scheltens, P.; Berckel, B.N.; Barkhof, F.;
Wink, A.M. Brain network alterations in Alzheimer’s disease measured by Eigenvector centrality in fMRI are related to cognition
and CSF biomarkers. Hum. Brain Mapp. 2014, 35, 2383–2393. [CrossRef]

26. Küffner, R.; Petri, T.; Tavakkolkhah, P.; Windhager, L.; Zimmer, R. Inferring gene regulatory networks by ANOVA. Bioinformatics
2012, 28, 1376–1382. [CrossRef]

http://doi.org/10.1038/nrg.2016.49
http://www.ncbi.nlm.nih.gov/pubmed/27184599
http://dx.doi.org/10.1016/j.cell.2016.12.013
http://dx.doi.org/10.1038/nrg3934
http://dx.doi.org/10.1038/nrc3318
http://www.ncbi.nlm.nih.gov/pubmed/22898542
http://dx.doi.org/10.1016/S0140-6736(16)32454-0
http://dx.doi.org/10.1038/nm.4097
http://www.ncbi.nlm.nih.gov/pubmed/27135740
http://dx.doi.org/10.1007/s10549-018-4820-0
http://www.ncbi.nlm.nih.gov/pubmed/29846847
http://dx.doi.org/10.1016/j.jbi.2018.03.006
http://dx.doi.org/10.1186/s12885-017-3832-1
http://www.ncbi.nlm.nih.gov/pubmed/29212455
http://dx.doi.org/10.1158/2159-8290.CD-16-0745
http://dx.doi.org/10.1148/radiol.2017162079
http://www.ncbi.nlm.nih.gov/pubmed/28253106
http://dx.doi.org/10.1016/S1076-6332(98)80154-2
http://dx.doi.org/10.1007/s00521-014-1764-0
http://dx.doi.org/10.1016/j.neucom.2013.05.053
http://dx.doi.org/10.1021/acs.jproteome.7b00595
http://www.ncbi.nlm.nih.gov/pubmed/29110491
http://dx.doi.org/10.1109/TIP.2018.2795742
http://dx.doi.org/10.1038/nature11017
http://dx.doi.org/10.1038/nature17676
http://www.ncbi.nlm.nih.gov/pubmed/27135926
http://dx.doi.org/10.1021/acs.est.5b05094
http://www.ncbi.nlm.nih.gov/pubmed/26926990
http://dx.doi.org/10.1016/j.socnet.2015.08.003
http://dx.doi.org/10.1007/s10618-015-0423-0
http://dx.doi.org/10.1002/hbm.22335
http://dx.doi.org/10.1093/bioinformatics/bts143


Diagnostics 2022, 12, 2882 16 of 16

27. Zhang, X.; Zhao, X.M.; He, K.; Lu, L.; Cao, Y.; Liu, J.; Hao, J.K.; Liu, Z.P.; Chen, L. Inferring gene regulatory networks from
gene expression data by path consistency algorithm based on conditional mutual information. Bioinformatics 2012, 28, 98–104.
[CrossRef]

28. Freeman, L.C. Centrality in social networks conceptual clarification. Soc. Netw. 1978, 1, 215–239. [CrossRef]
29. Modhukur, V.; Iljasenko, T.; Metsalu, T.; Lokk, K.; Laisk-Podar, T.; Vilo, J. MethSurv: A web tool to perform multivariable survival

analysis using DNA methylation data. Epigenomics 2018, 10, 277–288. [CrossRef]
30. Anuraga, G.; Wang, W.J.; Phan, N.N.; Ton, N.T.A.; Ta, H.D.K.; Berenice, P.F.; Minh, X.D.T.; Ku, S.C.; Wu, Y.F.; Andriani, V.; et al.

Potential prognostic biomarkers of NIMA (never in mitosis, gene a)-related kinase (NEK) family members in breast cancer. J. Pers.
Med. 2021, 11, 1089. [CrossRef]

31. Uhlén, M.; Fagerberg, L.; Hallström, B.M.; Lindskog, C.; Oksvold, P.; Mardinoglu, A.; Sivertsson, Å.; Kampf, C.; Sjöstedt, E.
Tissue-based map of the human proteome. Science 2015, 347, 1260419. [CrossRef] [PubMed]

32. Bathia, B.B.; Pande, B.P. Giant eimerian schizonts in the Indian water-buffalo. Acta Vet. Acad. Sci. Hung. 1967, 17, 351–357.
[PubMed]

33. Wang, C.Y.; Chiao, C.C.; Phan, N.N.; Li, C.Y.; Sun, Z.D.; Jiang, J.Z.; Hung, J.H.; Chen, Y.L.; Yen, M.C.; Weng, T.Y.; et al. Gene
signatures and potential therapeutic targets of amino acid metabolism in estrogen receptor-positive breast cancer. Am. J. Cancer
Res. 2020, 10, 95–113. [PubMed]

http://dx.doi.org/10.1093/bioinformatics/btr626
http://dx.doi.org/10.1016/0378-8733(78)90021-7
http://dx.doi.org/10.2217/epi-2017-0118
http://dx.doi.org/10.3390/jpm11111089
http://dx.doi.org/10.1126/science.1260419
http://www.ncbi.nlm.nih.gov/pubmed/25613900
http://www.ncbi.nlm.nih.gov/pubmed/5626291
http://www.ncbi.nlm.nih.gov/pubmed/32064155

	Introduction
	Methods
	The General Framework
	Node Centrality

	Results
	Discussion
	Conclusions
	References

