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Introduction: DNA methylation is one of epigenetic regulators that changes gene activity.
Oxidative stress induced by chronic inflammation is a major cause of several cancers including
cholangiocarcinoma (CCA). Under cellular bombarding by oxidative stress most of cells die,
whereas some can adapt to survive which is called “oxidative stress-resistant cells”. We
hypothesize that the oxidative stress-resistant cells should have stem cell property leading to the
accumulation of cellular damage as well as epigenetic changes resulting in CCA carcinogenesis.
Objective: To identify DNA methylation targets of oxidative stress and to induce oxidative stress-
resistant cell lines.

Methods: We conducted methyl-binding domain capture sequencing (MBD Cap-seq) analysis on
12 clinical specimens and an analysis with an oxidative stress marker and prognosis. The
selected region was then verified by methylation specific PCR (MSP) and oxidative stress marker
(8-oxodG) was measured using immunohistochemistry. The oxidative stress-resistant cell lines
(ox-MMNK?1-L) were induced from an immortal cholangiocyte cell line (MMNK1).

Results: Hypomethylation of insulin receptor substrate 1 (IRS1) and hypermethylation of early B
cell factor 1 (EBF1) were identified as DNA methylation targets in related with oxidative stress
and poor prognosis, respectively. Both IRS1 and EBF1 play roles in several types of stem cell
differentiations. Moreover, high expression of IRS1 was significantly correlated with poor
prognosis and high 8-oxodG formation. Interestingly, low expression of EBF1 and DNA
hypermethylation of EBF1 promoter region were also significantly correlated with poor prognosis
and trended to correlate with oxidative stress. Moreover, ox-MMNK1-L is oxidative stress-
resistant cells which were induced from MMNK1 cell by long term exposed with H,O,.
Conclusions: IRS1 and EBF1 may be epigenetic targets of oxidative stress which play roles in
CCA development. In addition, ox-MMNK-L cell line can be used as a model of oxidative stress—
related CCA.

Further works: Functional analysis of IRS1 and EBF1 in CCA development should be further
studied.

Keywords: DNA methylation, oxidative stress, cholangiocarcinoma, stem cells, IRS1, EBF1


mailto:rothanan@yahoo.com
mailto:raynoo@kku.ac.th

s1alas9n1s: TGR5680039

#alasens: UNUNVEINTIY oxidative/nitrativestress @iamimuquﬂwuamaaﬂmaaﬁuﬁ
Lﬁmﬁaaﬁ'ua”ﬂwmzmaamaﬁﬁuﬁmﬁ@LLazqmawﬂ'ﬁmmmL%ﬂm DNA Methylation Tuuzi5eviasing
BonIve: I N MedmBiadl anzuwnamaEaT AnINeRuvaIAY

E-mail Address: rothanan@yahoo.com and raynoo@kku.ac.th

szazailasenis: 2 9 (Jnuwiow 2556-Anu1en 2558)

UNH1: DNA methylation Lﬁum:mumimuqm’mmmaarmaaﬁuﬁﬂn’jw mimqumﬁa
WWINIIN (epigenetics) oxidative stress Lugnngnanlunufauzimmorianuiwziivia
@ lasdndudimadaiulngjileaglun1iz oxidative stress azgnyhasuazildiiansans ud
A & & v o Ada WM oA & . & ead | . .
uLemamaLémawmmmﬂsumu,a:mmaQVL@Lmﬂmaammumw “TRRNABABANNE oxidative
stress” aniAdpilanyAgnniloaanaadaniiz oxidative stress UnazdaslgmantifvaiTand
o a di v Aa a Aa =3 dl A s
fudlaaliiienmsazaunnuiadnddne g Muiansiisumlaimsmiuquiniiewugnssuin
szymmmmmzﬁﬂﬁlﬁ@u:ﬁaﬁaﬁﬁﬁiuﬁq@

> I3 4 @ 1 I a { 1 {

wandszaed: iNadumuazisiriavesdunidudmanevesmadfsuudainszuiunis DNA

methylation 371NN1IE oxidative stress LLﬂ:ﬂS:@j’ﬂﬁ’Lﬁ@L%ﬂ§ﬁ(ﬁﬂ@i@ﬂ’]’;z oxidative stress

2
o A

A5Nnaaed: anziln laviinmaseslasit MBD Cap-seq analysis mn%mf'zagij”ﬂ'mmﬁmam@

$1% 12 579 udrninldnadeniufiaulouaz@nmn methylation specific PCR (MSP) uas

immunohistochemistry Iuﬂéjuﬂix“ﬁ’miﬁlﬁmﬁu fL9TNT oxidative stress 71lT48 8-oxodG

NaN1INAand: N1ILAa DNA hypomethylation ‘ﬁl insulin receptor substrate 1 (IRS1) L.z

hypermethylation ‘ﬁl early B cell factor 1 (EBF1) TaNURNAUSALAE oxidative stress UAZAAT
o A

NITAATNNGINEIOU TauNNd IRST ez EBF1 @didulisdunyinniniiiaitasny

2 1
o_AAaaAa

AsTUIBMINABTadTasawitianatasia NebludubauziSivaianinisuaasaanues IRS

o %

ﬁ;;m L8z EBF1 ﬁ@‘hﬁfuﬁﬂﬁé'mﬂmﬁa@%wmaa;&”ﬂam‘hmazmﬁﬁfﬂmﬂm Wuwningwlainnsiie

o
1o

DNA hypermethylation 283 EBF1 ﬁ?uﬁﬂ'dé’uw“uﬁﬁ'ué’mwmssm%wﬁﬁwaamﬁﬁfm%ﬂﬂ”tynwﬁaﬁ
wn kA Tasiun1e oxidative stress d8 wananiudram=isyleUszauanudnsaluns
ﬂixé;fulﬁLﬁ@Lmaé‘fﬁ?Ta@ianwa: oxidative stress NNLTASHAENE (MMNK1) lasnszdueis H,0,
e uaz ldas oL Tagwin ox-MMNK1-L

s3luazivnsatuanisnaase: IRST uaz EBF1 mi,wzl,flmﬁmma‘lumsl,ﬂ?iﬂuﬂ"ﬁmqumﬁa
WHTNITWIINANIE oxidative stress Afunumlumsvawwesuzsviond wananiuds ox-
MMNKA1-L a1an3asin 18l sénmsnnasasning oxidative stress numsiAausiSeviasingle
ForgwaunansunwIselnauiaa: ssAnsunumMmingaas IRST uaz EBF1 lunsiia
uziS9viatng

Avian: DNA methylation, M32LA38a8aNTLaTH, V2159701, Loaaeuriiia, IRS1, EBF1


mailto:rothanan@yahoo.com
mailto:raynoo@kku.ac.th

	1
	2
	3
	4
	5



