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Abstract: Epigenetics play important roles during development progress of tumor. The histone
modifications are the most important constitutedfield. Recently, accumulating research focused on
exploring the roles of those modifications in regulating tumorigenesis. Moreover, the dysregulation of
histone modifications is supposed to have vital clinical significance. Numerous histone modifications have
the potential to be prognostic biomarkers, monitoring response of therapy, early diagnostic markers.
Herein, we review the recent advances of histone modifications involving development of gastric
cancer.Gastric cancer (GC) is one of the most frequent tumors in the world. Stomach adenocarcinoma is a
heterogeneous tumor, turning the prognosisprediction and patients’ clinical management difficult. Some
diagnosis tests for GC are been development using knowledge based in polymorphisms, somatic copy
number alteration (SCNA) and aberrant histone methylation. This last event, a posttranslational
modification that occurs at the chromatin level, is an important epigenetic alteration seen in several tumors
including stomach adenocarcinoma. Histone methyltransferases (HMT) are the proteins responsible for the
methylation in specific amino acids residues of histones tails. Here, were presented several HMTs that
could be relating to GC process.

Keywords: Acetylation, gastric cancer, histone modification, methylation, phosphorylation.

REFERENCES

[1]. Jones PA, Baylin SB. The epigenomics of cancer. Cell 2007;128:683192.

[2]. Esteller M. Epigenetics in cancer. N Engl J Med 2008;358:11487159.

[3]. Kang C, Song JJ, Lee J, Kim MY. Epigenetics: An emerging player in gastric cancer. World J Gastroenterol
2014;20:64331147.

[4]. Herceg Z. Epigenetics and cancer: Towards an evaluation of the impact of environmental and dietary factors.
Mutagenesis 2007;22:9111103.

[S]. Zheng Y, Lin Y, Situ D, Jiang L, Su X, Long H. Analysis of differently expressed proteins involved in
metastatic niche of lung.ThoracCancer 2013;4:385[194.

[6]. Holliday R. The inheritance of epigenetic defects. Science 1987;238:1631170.

[7]. Gopal G, Raja UM, Shirley S, Rajalekshmi KR, Rajkumar T. SOSTDC1 down[Jregulation of expression
involves CpG methylation and is a potential prognostic marker in gastric cancer. Cancer
Genet2013;206:174182.

[8]. Wang GG, Allis CD, Chi P. Chromatin remodeling and cancer, Part I: Covalent histone modifications.
Trends Mol Med 2007;13:3630172.

[9]. Jenuwein T, Allis CD. Translating the histone code. Science 2001;293:1074180.

[10]. Kurdistani SK. Histone modifications in cancer biology and prognosis. Prog Drug Res 2011;67:9111106.

[11]. Ellis L, Atadja PW, Johnstone RW. Epigenetics in cancer: Targeting chromatin modifications. Mol Cancer
Ther 2009;8:1409(120.

[12]. Allis, C. D. et al. New nomenclature for chromatin-modifying enzymes. Cell 131,633-636 (2007).

[13]. Vargas-Parra, G. M. et al. Elucidating the molecular basis of MSH2-deficient tumors by combined germline
and somatic analysis. Int. J. Cancer 141,1365-1380 (2017).

[14]. Artal-Martinez de Narvajas, A. et al. Epigenetic regulation of autophagy by the methyltransferase G9a. Mol.
Cell. Biol. 33, 3983-3993 (2013).

Copyright to IJARSCT DOI: 10.48175/IJARSCT-7018 562
www.ijarsct.co.in



(4 IJARSCT ISSN (Online) 2581-9429

xx International Journal of Advanced Research in Science, Communication and Technology (IJARSCT)
IJARSCT

Impact Factor: 6.252

[15]. Chen, Y. et al. RNAI targeting EZH2 inhibits tumor growth and liver metastasis of pancreatic cancer in vivo.
Cancer Lett. 297, 109-116 (2010).

[16]. Gan, L. et al. The polycomb group protein EZH2 induces epithelial-mesenchymal transition and pluripotent
phenotype of gastric cancer cells by binding to PTEN promoter. J. Hematol. Oncol. 11, 9 (2018).

[17]. Fu, L. N., Tan, J., Chen, Y. X. & Fang, J. Y. Genetic variants in the histone methylation and acetylation
pathway and their risks in eight types of cancers. J. Dig. Dis. 19, 102-111 (2018).

[18]. Wang, T. et al. SMYD3 controls a Wnt-responsive epigenetic switch for ASCL2 activation and cancer stem
cell maintenance. Cancer Lett. 430, 11-24 (2018).

[19]. Sausen, M. et al. Clinical implications of genomic alterations in the tumour and circulation of pancreatic
cancer patients. Nat. Commun. 6, 7686 (2015).

[20]. Waddell, N. et al. Whole genomes redefine the mutational landscape of pancreatic cancer. Nature 518, 495—
501 (2015).

[21]. Chakrabarty, S. et al. Targeted sequencing-based analyses of candidate gene variants in ulcerative colitis-
associated colorectal neoplasia. Br. J. Cancer 117, 136-143 (2017).

[22]. Qi, W. et al. An allosteric PRC2 inhibitor targeting the H3K27me3 binding pocket of EED. Nat. Chem. Biol.
13, 381-388 (2017).

[23]. vanVlerken, L. E. et al. EZH2 is required for breast and pancreatic cancer stem cell maintenance and can be
used as a functional cancer stem cell reporter. Stem Cells Transl. Med. 2, 4352 (2013).

[24]. Luger K, Mader AW, Richmond RK, Sargent DF, Richmond TJ. Crystalstructure of the nucleosome core
particle at 2.8 A resolution. Nature1997;389:251160.

[25]. Fuchs J, Demidov D, Houben A, Schubert I. Chromosomal histone modification patterns from conservation
to diversity. Trends PlantSci 2006;11:19911208.

[26]. Zhang L, Zhong K, Dai Y, Zhou H. Genome-wide analysis of histone H3 lysine 27 trimethylation by ChIP-
chip in gas- tric cancer patients. J Gastroenterol2009; 44: 305-312 [PMID: 19267258 DOI: 10.1007/s00535-
009-0027-91].

[27]. Kwon OH, Park JL, Kim M, Kim JH, Lee HC, Kim HJ, NohSM, Song KS, Yoo HS, Paik SG, Kim SY, Kim
YS. Aberrantup-regulation of LAMB3 and LAMC2 by promoterdemethylation in gastric cancer.
BiochemBiophys Res Commun2011; 406: 539-545 [PMID: 21345334 DOI: 10.1016/j.bbrc.2011.02.082].

[28]. Park YS, Jin MY, Kim YJ, Yook JH, Kim BS, Jang SJ. Theglobal histone modification pattern correlates
with cancerrecurrence and overall survival in gastric adenocarcinoma.Ann SurgOncol2008; 15: 1968-1976
[PMID: 18470569 DOI:10.1245/s10434-008-99279].

[29]. Kondo Y, Shen L, Issa JP. Critical role of histone methylationin tumor suppressor gene silencing in
colorectal cancer. MolCell Biol2003; 23: 206-215 [PMID: 12482974].

[30]. Watanabe Y, Toyota M, Kondo Y, Suzuki H, Imai T, Ohe-Toyota M, Maruyama R, Nojima M, Sasaki Y,
Sekido Y,Hiratsuka H, Shinomura Y, Imai K, Itoh F, Tokino T. PRDM5identified as a target of epigenetic
silencing in colorectal andgastric cancer. Clin Cancer Res 2007; 13: 4786-4794 [PMID:17699856 DOI:
10.1158/1078-0432.CCR-07-0305].

[31]. Li Q, Wang X, Lu Z, Zhang B, Guan Z, Liu Z, Zhong Q, Gu L,Zhou J, Zhu B, Ji J, Deng D. Polycomb
CBX7 directly controlstrimethylation of histone H3 at lysine 9 at the p16 locus. PLoSOne 2010; 5: 13732
[PMID: 21060834 DOI: 10.1371/journal.pone.0013732].

[32]. Angrisano T, Lembo F, Peluso S, Keller S, Chiariotti L, PeroR. Helicobacter pylori regulates iNOS promoter
by histonemodifications in human gastric epithelial cells. Med Microbiollmmunol2012; 201: 249-257
[PMID: 22215089 DOI: 10.1007/s00430-011-0227-9].

[33]. Egger G, Liang G, Aparicio A, Jones PA. Epigenetics inhuman disease and prospects for epigenetic therapy.
Nature2004; 429: 457-463 [PMID: 15164071 DOI: 10.1038/nature02625].

[34]. Jones PA, Taylor SM. Cellular differentiation, cytidineanalogs and DNA methylation. Cel/ 1980; 20: 85-93
[PMID:6156004].

[35]. Gal-Yam EN, Saito Y, Egger G, Jones PA. Cancer epigenetics:modifications, screening, and therapy. Annu
Rev Med2008; 59: 267-280 [PMID: 17937590 DOI: 10.1146/annurev.med.59.061606.095816].

Volume 2, Issue 1, August 2022

Copyright to IJARSCT DOI: 10.48175/IJARSCT-7018 563
www.ijarsct.co.in



(4 IJARSCT ISSN (Online) 2581-9429

xx International Journal of Advanced Research in Science, Communication and Technology (IJARSCT)
IJARSCT

Impact Factor: 6.252

[36]. Dikken JL, van Sandick JW, MauritsSwellengrebel HA,Lind PA, Putter H, Jansen EP, Boot H, van Grieken
NC, vandeVelde CJ, Verheij M, Cats A. Neo-adjuvant chemotherapyfollowed by surgery and chemotherapy
or by surgery andchemoradiotherapy for patients with resectable gastric cancer(CRITICS). BMC Cancer
2011; 11: 329 [PMID: 21810227DOI: 10.1186/1471-2407-11-329].

[37]. Zheng Y, Zhang Y, Huang X, Chen L. Analysis of theRUNX3 gene methylation in serum DNA from
esophagussquamous cell carcinoma, gastric and colorectal adenocarcinomapatients.
Hepatogastroenterology2011; 58: 2007-2011[PMID: 22234069 DOI: 10.5754/hge10016].

[38]. Jee CD, Kim MA, Jung EJ, Kim J, Kim WH. Identification ofgenes epigenetically silenced by CpG
methylation in humangastric carcinoma. Eur J Cancer 2009; 45: 1282-1293 [PMID:19195878 DOI:
10.1016/j.ejca.2008.12.027].

[39]. Hibi K, Goto T, Shirahata A, Saito M, Kigawa G, NemotoH, Sanada Y. Detection of TFPI2 methylation in
the serumof gastric cancer patients. Anticancer Res 2011; 31: 3835-3838[PMID: 22110206].

[40]. Glozak MA, Seto E. Histone deacetylases and cancer. Oncogene2007;26:54200132.

[41]. Bolden JE, Peart MJ, Johnstone RW. Anticancer activities of histonedeacetylase inhibitors. Nat Rev Drug
Discov 2006;5:769(184.

[42]. Shahbazian MD, Grunstein M. Functions of site[Ispecific histoneacetylation and deacetylation. Annu Rev
Biochem 2007;76:751100.

[43]. Glozak MA, Sengupta N, Zhang X, Seto E. Acetylation anddeacetylation of non[histone proteins. Gene
2005;363:150123.

[44]. Foster ER, Downs JA. Histone H2A phosphorylation in DNAdouble[Istrand break repair. FEBS J
2005;272:32311140.

[45]. Ahn SH, Henderson KA, Keeney S, Allis CD. H2B (Ser10) phosphorylationis induced during apoptosis and
meiosis in S. cerevisiae. Cell Cycle2005;4:780013.

[46]. Nowak SJ, Corces VG. Phosphorylation of histone H3: A balancing actbetween chromosome condensation
and transcriptional activation.Trends Genet 2004;20:214[120.Mahadevan LC, Willis AC, Barratt MJ. Rapid
histone H3 phosphorylationin response to growth factors, phorbol esters, okadaic acid, andprotein synthesis
inhibitors. Cell 1991;65:7751183.

[47]. Salvador LM, Park Y, Cottom J, Maizels ET, Jones JC, Schillace RV, et al. Follicle[Jstimulating hormone
stimulates protein kinaseA[Imediated histone H3 phosphorylation and acetylation leadingto select gene
activation in ovarian granulosa cells. J Biol Chem2001;276:401461155.

[48]. Cheung P, Allis CD, Sassonel]Corsi P. Signaling to chromatin throughhistone modifications. Cell
2000;103:263171.

[49]. Karrasch T, Steinbrecher KA, Allard B, Baldwin AS, Jobin C.Wound[linduced p38MAPKI[Idependent
histone H3 phosphorylationcorrelates with increased COX[12 expression in enterocytes. J CellPhysiol
2006;207:809(0115.

[50]. Houben A, Demidov D, Rutten T, Scheidtmann KH. Novelphosphorylation of histone H3 at threonine 11
that temporallycorrelates with condensation of mitotic and meiotic chromosomesin plant cells. Cytogenet
Genome Res 2005;109:14855.

[51]. Nowak SJ, Corces VG. Phosphorylation of histone H3 correlates withtranscriptionally active loci. Genes
Dev 2000;14:3003[113.

[52]. Wisnieski F, Calcagno DQ, Leal MF, Chen ES, Gigek CO, Santos LC, et al .Differential expression of
histone deacetylase and acetyltransferasegenes in gastric cancer and their modulation by trichostatin
A.TumourBiol 2014;35:6373081.

[53]. Murphy SP, Lee RJ, McClean ME, Pemberton HE, Uo T, Morrison RS, et al MS[1275, a class I histone
deacetylase inhibitor, protects the p53[Jdeficientmouse against ischemic injury. J Neurochem
2014;129:509(115.

[54]. Girard N, Bazille C, Lhuissier E, Benateau H, Llombart[ 1Bosch A,Boumediene K, et al. 3[1Deazaneplanocin
A (DZNep), an inhibitor of the histone methyltransferase EZH2, induces apoptosis and reducescell migration
in chondrosarcoma cells. PLoS One 2014;9:¢98176.

Volume 2, Issue 1, August 2022

Copyright to IJARSCT DOI: 10.48175/IJARSCT-7018 564
www.ijarsct.co.in



(4 IJARSCT ISSN (Online) 2581-9429

xx International Journal of Advanced Research in Science, Communication and Technology (IJARSCT)
IJARSCT

Impact Factor: 6.252

[55]. Savickiene J, Treigyte G, Stirblyte I, Valiuliene G, Navakauskiene R.Euchromatic histone methyltransferase
2 inhibitor, BIX[101294,sensitizes human promyelocytic leukemia HLIJ60 and NB4 cells togrowth
inhibition and differentiation. Leuk Res 2014;38:822(19.

[56]. Cortez CC, Jones PA. Chromatin, cancer and drug therapies. MutatRes 2008;647:44151.

[S7]. Gore L, Rothenberg ML, O’Bryant CL, Schultz MK, Sandler AB,Coffin D, et al. A phase I and
pharmacokinetic study of the oralhistone deacetylase inhibitor, MS[1275, in patients with refractorysolid
tumors and lymphomas. Clin Cancer Res 2008;14:45170125.

[58]. Ryan QC, Headlee D, Acharya M, Sparreboom A, Trepel JB, Ye J, et al.Phase I and pharmacokinetic study
of MS[275, a histone deacetylaseinhibitor, in patients with advanced and refractory solid tumors
orlymphoma. J ClinOncol 2005;23:3912[122.

[59]. Xiao W, Chen X, Liu X, Luo L, Ye S, Liu Y. Trichostatin A, ahistone deacetylase inhibitor, suppresses
proliferation andepithelial[Jmesenchymal transition in retinal pigment epitheliumcells. J Cell Mol Med
2014;18:6460155.

[60]. Malle E, De Beer FC. Human serum amyloid A (SAA) protein: A prominentacute[ lphase reactant for
clinical practice. Eur J Clin Invest1996;26:427(135.

[61]. Rau B, Steinbach G, Baumgart K, Gansauge F, Griinert A, Beger HG.Serum amyloid A versus Clreactive
protein in acute pancreatitis:Clinical value of an alternative acutelphase reactant. Crit Care
Med2000;28:736[142.

[62]. Zhu WG, Lakshmanan RR, Beal MD, Otterson GA. DNAmethyltransferase inhibition enhances apoptosis
induced by histonedeacetylase inhibitors. Cancer Res 2001;61:1327[133.

[63]. Fujii S, Luo RZ, Yuan J, Kadota M, Oshimura M, Dent SR, et al.Reactivation of the silenced and imprinted
alleles of ARHI isassociated with increased histone H3 acetylation and decreasedhistone H3 lysine 9
methylation. Hum Mol Genet 2003;12:179111800. 70.

[64]. Meng CF, Zhu XJ, Peng G, Dai DQ. Rellexpression of methylation[Jinducedtumor suppressor gene
silencing is associated with the state ofhistone modification in gastric cancer cell lines. World J
Gastroenterol2007;13:6166171.

[65]. Miller JL, Grant PA. The role of DNA methylation and histonemodifications in transcriptional regulation in
humans. SubcellBiochem 2013;61:28901317.

[66]. Meng CF, Zhu XJ, Peng G, Dai DQ. Role of histone modificationsand DNA methylation in the regulation of
060 methylguanine[]DNAmethyltransferase gene expression in human stomach cancer cells.Cancer Invest
2010;28:3311019.

[67]. Manuyakorn A, Paulus R, Farrell J, Dawson NA, Tze S, Cheungl1Lau G,et al. Cellular histone modification
patterns predict prognosis andtreatment response in resectable pancreatic adenocarcinoma: Resultsfrom
RTOG 9704. J ClinOncol 2010;28:1358165.

[68]. Zhang W, Li Y, Yang S, Li W, Ming Z, Zhang Y, et al. Differentialmitochondrial proteome analysis of
human lung adenocarcinomaand normal bronchial epithelium cell lines wusing quantitative
massspectrometry. Thorac Cancer 2013;4:373(19.

Volume 2, Issue 1, August 2022

Copyright to IJARSCT DOI: 10.48175/IJARSCT-7018 565
www.ijarsct.co.in



