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Marker evaluation for the prognosis of colon adenocarcinoma
based on DNA methylation patterns
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Abstract; To identify the subtypes of colon adenocarcinoma for prognosis by analyzing the DNA methylation
patterns ,methylation data of colon adenocarcinoma patients was obtained from the TCGA database, and CpG sites
that significantly related to prognosis were screened by differential methylation analysis and constructing a COX
proportional hazard regression model. Seven subtypes were identified through consensus clustering. Survival analysis
and clinical feature tests showed that the prognosis was significantly different among the seven subtypes and the
subtype features could be reflected by multiple clinical features. In addition, the sequence minimal optimization
(SMO) -based prediction model was constructed based on the differential methylation data and showed high AUC
values for each subtype. Finally, the SMO model was evaluated on the test set. To sum up, this study used
bioinformatics algorithms to identify seven subtypes of colon adenocarcinoma with different prognosis and their
specific methylation markers. The results of this study enable the prognosis of colon adenocarcinoma to be more
accurately evaluated, providing new ideas for early diagnosis and treatment.
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Table 1 Characteristic sites and corresponding gene symbols

Characteritsics Gene Symbol
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Table 2 Fisher’s exact test results among methylation subtypes

Clinical attributes Subclasses P-value
Stagel
Stagell
Stage 0.206 4
Stagelll
StagelV
Colon Adenocarcinoma
Anatomic
Colon Mucinous Adenocarcinoma 0.039 5
subdivision
T1
T2
T3
T stage 0.785 1
T4
<70
>=70
Age 0.017 0
MO
M1
M stage 0.524 7
NO
N stage N1 0.038 3
High
Microsatellite instability 0.002 9
Low

®3 BILARERFEETENETENEEN
Table 3 Hypergeometric test for significance of feature

enrichment in subtypes

Feature Class P-value

Colon Adenocarcinoma 1 0.036 3
>=70 2 0.036 6

High microsatellite instability 2 0.000 1
<70 4 0.022 0

T2 6 0.039 5

>=70 6 0.046 9

NO 6 0.002 7
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Table 4 Characteristic sites and corresponding gene symbols

Characteritsics Gene Symbol
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cg22831607 SFRP5
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Table 5 Confusion matrix of SMO classifier

A Cl c2 C3 C4 cs c6  C7
cl 38 0 0 1 0 0 0
c2 0 37 0 0 0 0 0
c3 0 0 40 1 1 1 1
C4 5 0 3 25 0 0 0
cs 0 0 1 0 38 0 0
c6 0 4 2 0 4 10 0
c7 0 0 1 0 1 210
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