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[ Abstract] Colorectal cancer remains a major threat to people’s health around the world. Researchers have
paid more and more attention to colorectal cancer epigenetics. From two main aspects of colorectal cancer epigenetics:
DNA methylation and histone modification, this article analyzes the similarities and differences between patients with
colorectal cancer in Eastern and Western countries. This review briefly introduces epigenetic modification of genes that
were used to be biomarkers and therapeutic targets. Although there are some common features of colorectal cancer in
the world, analysis has showed that some obvious epigenetic differences do exist in different races. For example, it had
been confirmed in the studies that there are differences in specific gene methylation, histone modification sites and the
degree of methylation and acetylation among countries, which provide the basis for specific diagnosis, treatment and
prognosis of colorectal cancer in different ethnic groups. With improved research methods and increased sample size,
more and more special molecular targets of colorectal cancer tissues will be found, and then personalized therapy for
colorectal cancer can be achieved.
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Tab.1 Some examples of genes frequently methylated and silenced in colorectal cancer

Gene Function

APC Tumor suppressor gene, antagonist of Wnt signaling pathway
MGMT DNA repair gene

CDKN2A4/P16 Tumor suppressor gene, involved in cell cycle regulation
hMLH1, hMLH?2 DNA repair genes, mismatches repair

RASSF14 Negative RAS effector, proapoptotic, microtubule stabilization
CDH1 Calcium dependent cell—cell adhesion glycoprotein
CDH13 Selective cell recognition and adhesion, antiapoptotic
HLTF Chromatin remodeling factor with helicase and ATPase activities
RUNX3 Transcription factor

SFRP1, SFRP2 Wnt antagonists

ESR1 Transcription factor

SLC548 Sodium and short chain fatty acid transporter

MINT1, MINT31 Methylated in tumor locus (not a specific gene)
CRABP1 Carrier for transport of retinol

TIMP3 Inhibitor of metalloproteinase

SPARC Inhibition of cell-cycle progression, synthesis of extracellular matrix
P73 Tumor suppressor protein, apoptotic response to DNA damage
SEPT9 GTPase involved in cytokinesis and cell cycle control
CXCL12 Stromal cell-derived alpha chemokine

1D4 Transcription factor

IRF8 Transcription factor

IGFBP3 Insulin-like growth factor binding protein

SOCS1 Negative regulation of cytokines
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Tab.2 Summary of literature review for nonCIMP-panes genes

Gene n Methylation/% Assay Ethnicity
APC 110 92.6 MSP Iranian
28 42.0 MSP Polish
285 15.1 Pyrosequencing Korean
12 47.0 MSP Chinese
243 27.0 MSP Korean
51 24.0 QMSP Japanese
30812 129 57.0 MSP Japanese
47 78.7 QMSP Spanish
TWIST1 73 63.0 MSP Brazilian
48 >40.0 Human methylation 27 array Denmark cohort
DCC 75 82.7 MSP White American
18 80.0 COBRA White American
50 56.0 qMSP Japanese
RASSF14 222 20.0 MSP White American
29 45.0 MSP European (UK)
149 16.1 MSP Korean
75 35.0 qMSP Italian
36 47.2 MSP Egyptia
18 51.0 MSP Japanese
LAMA1 35 N/A Pyrosequencing Korean
777 >50.0 qMSP White American
48 67.0 Biulfite patch White American
KCNQS5 48 92.0 Biulfite patch White American
24 N/A q-PCR Bangladesh
TFPI2 115 >99.0 MSP White American
50 62.0 qMSP Japanese
35 N/A Pyrosequencing Korean
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Tab.3 Comparison of histone modifications in colorectal cancer

Object Insufficiency Gene regulation Study population

Global H3ac

Hypoacetylated
Hyperacetylated

Downregulation of p21
Reactivation of 15-LOX-1

Primary colorectal cancer(Chinese)""
SW480 cell line ™

HDACI Over expression Primary colorectal cancer(Japanese)'"!
Low expression Primary colorectal cancer(England)"!
H3K4me Hypermethylation Nkx2.8,Seb4D and other genomic DNA methylation Primary colorectal cancer(Swedish)™

Hypomethylation

Inhibition of NDRG1 gene

SW620 cell line '
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Fig. 4 Common potential biomarks from methylation of genes in colorectal cancer

Gene Abnormal Function of biological markers

MLH1 Hypermethylation Signs of sporadic microsatellite unstable tumors
VIM Hypermethylation Early detection of colorectal cancer
SEPT9 Hypermethylation Early detection of colorectal cancer
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Fig. 5 Newly discovered gene methylation can be used as

biomarkers in different countries

Gene Country
CDX2-/CK20- Korea ")
CDH13, FBLN3 China®™”
TFPI2(Fecal DNA) Korea !
ADHF, CLorf10, SND1 Russia™?
DCLK1 Norway™”
GABRA1, LAMA2 Korea !'”
CDKN2B, DAPK1, RASSF1, GATA4/5 Egypt"”
PTPRM, PTPRT, PTPRR and PTPRZ1 Finland™
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Fig. 6 Comparison of different epigenetic modifications that can be used as gene therapy targets in colorectal cancer
Gene Epigenetic modifications Chemotherapy result Chemotherapy agent Object
SPARC DNA hypermethylation SPARC up-regulation 5- azacytidine Canadian *!
SOCS1/3 Low histone acetylation SOCS1/3 up-regulation Trichostatin A HT29""
UGT141 DNA hypomethylation UGT1A1 up-regulation 5- azacytidine HCT116%"
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