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ABSTRACT  

Diabetes is among the most worldwide occurring metabolic 

disorders. It has created a substantial socioeconomic burden 

because of no targeted therapy available to date. Epigenetic 

modifications are playing a significant role in its cause and cure. The 

food we eat can lead to epigenetic changes, which further can alter 

the expression of different genes. In the current research, we 

postulate that meat consumers might have a high risk of diabetes 

due to miRNA's ability to instigate epigenetic modifications of 

genes involved in diabetes. We performed bioinformatics analysis 

in which first we retrieved chicken miRNAs data from miRbase. Then 

we checked the interaction\with target genes iIGF2BP2, iHNF1B, 

and iTCF7L2 of obtained miRNAs utilizing miRanda and TargetScan 

databases. The interaction score obtained indicated good 

interaction between them. Based ion the predicted miRNA-mRNA 

interactions score, we drew a miRNA network using miRNet 

software. The results obtained from this in-silico analysis suggest 

that chicken consumption may predispose diabetes through 

miRNAs associated with epigenetic modifications of the gene 

involved in diabetes. The outcome of this study can be further 

explored in cell-based, animal-based, and human-based studies. 
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Introduction 

Diabetes iis ione iof ithe imost iprevalent ichronic 

idiseases. iThe iaffected ipopulation iis istill igrowing, 

iand iit iis iestimated ithat i4−5 imillion ipeople iwill 

idevelop idiabetes iby i2030 i(Guariguata iet ial., i2014; 

iCho iet ial., i2019). iA icombination iof igenetic, 

iepigenetic, ienvironmental, iand ilifestyle ifactors, 

isuch ias idiet, iare iresponsible ifor ithe ionset iand 

idevelopment iof iT2DM i(Ortega iet ial., i2017). 

iAlthough iwe ihave inot icompletely ielucidated ithe 
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pathophysiology iof iT2DM iso ifar, iit iis ithe icase ithat 

ithe idisease ihas ia imajor igenetic icomponent. iSo ifar, 

ivital igenes iassociated iwith iGWAS iof idifferent 

ipopulations iinclude iIGF2BP2, iSLC30A8, iTCF7L2, 

iHNF1B, iHHEX, iKCNQ11, iCDKN2A/B, iHMGA2, iand 

iNOTCH2-ADAM30 iare iinvolved ias ia imajor ifactor iin 

ithe ipathology iof iT2D i(Pradhan iet ial., i2016). iHigher 

iconcordance irates iare ifound iamong imonozygotic 

i(96%) ithan idizygotic i(DZ) itwins iin isome inot iall itwin 

istudies, iwhich ihas ibeen icompelling ievidence iof ia 

isignificant igenetic icomponent iin iT2DM i(Poulsen iet 

ial., i1999, i2009). iMoreover, i40% iof ifirst-degree 

irelatives iof iT2DM ipatients imay idevelop idiabetes, 

iwhereas ithe iincident irate iis ionly i6% iin ithe igeneral 

ipopulation i(Kobberling, i1982). iMicroRNAs 

i(miRNAs) ian iepigenetic iregulator, iare inoncoding 

iRNAs iof i~ i22 inucleotides ithat iregulate igene 

iexpression ipost-transcriptionally iby ibinding ito ithe 

i3′ iuntranslated iregion iof imessenger iRNA i(mRNAs), 

iresulting iin iinhibition iof itranslation ior imRNA 

idegradation i(Hashimoto iand iTanaka, i2017). 

imiRNA ishows iparticipation iin ithe iβ icell ibiology, 

iinsulin iresistance, itype iI iand itype iII idiabetes 

imellitus, iand iits ivarious icomplication iin ithe iwhole 

ianatomy iand iphysiology iof ithe ihuman ibeing 

i(Tiwari iet ial., i2018). 

Dietary inutrition iplays ian iimportant irole iin ithe 

ipathogenesis iof iT2DM, imaking ithe iidentification 

iand ianalysis iof inutrient-gene iinteractions ia 

inecessary istep iin ithe iunderstanding iof ithis ichronic 

idisease. iNutrigenomics, ithe iarea iof inutrition ithat 

iuses imolecular itools ito ielucidate ithe iinfluence iof 

inutrients iover ithe igenome, iproteome, iand 

imetabolome, iprovides ia igenetic iunderstanding iof 

ihow icommon idietary icomponents ilead ito iup 

iand/or idown-regulation iof ithe igene i(s) iand 

ichanges iin iprotein iexpression ilevels i(Rana iet ial., 

i2016). i iAlthough iseveral istudies ihave iconfirmed ia 

istrong iassociation ibetween imeat iconsumption iand 

isusceptibility ito iT2DM iand iother imetabolic 

idisorders, iincluding iobesity, iatherosclerosis, iand 

ieven icancer i(Vang iet ial., i2008; iAune iet ial., i2009; 

iPan iet ial., i2011), iit ihas inot iyet ibeen idescribed ias ia 

idiabetes irisk ifactor. i 

In ithis istudy, iwe ihypothesized ithat imiRNAs ipresent 

iin ichicken imeat imight iregulate igenes iassociated 

iwith idiabetes. iTo iconfirm ithis ihypothesis, iwe 

iperformed ibioinformatics ianalysis iin iwhich ifirst iwe 

iretrieved ichicken imiRNAs idata ifrom imiRbase, iand 

ithen iwe ichecked ithe itarget igenes iof iobtained 

imiRNAs iutilizing imiRanda iand iTargetScan 

idatabases. iBased ion ithe ipredicted imiRNA-mRNA 

iinteractions iscore, iwe idrew ia imiRNA inetwork 

iutilizing imiRNet isoftware. iThe iresults iobtained 

ifrom ithis iin isilicon ianalysis isuggest ithat ichicken 

iconsumption imay ipredispose idiabetes ithrough 

imiRNAs iassociated iwith iepigenetic imodifications 

iof ithe igene iinvolved iin idiabetes. iHence ithis istudy 

igives iinsight iinto ithe ifuture ifinding iof ithese 

iassociations iin icell-based iassays, ianimal, iand 

ihuman imodels. 

Materials iand iMethods 

We iused ithree idifferent iweb-based ibioinformatic 

ialgorithms ito ipredict ithe imiRNAs ithat itarget ithree 

idifferent igenes iinvolved iin idiabetes. iThe iprograms 

iare: 

miRbase i(http://www.mirbase.org/) 

miRanda i(http://mirdb.org/) 

TargetScan7.2 

i(http://www.targetscan.org/vert_72/) 

miRNet i(https://www.mirnet.ca/) 
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The idata iof imiRNAs ipresent iin iGallus igallus 

i(Chicken) iwas iretrieved ifrom imiRbase, iand itheir 

iregulation iof ithree idifferent igenes, iIGF2BP2, 

iHNF1B, iTCF7L2, iwas ipredicted ibased ion 

iinteraction iscores ifrom itwo isoftware imiRanda i& 

iTargetscan7.2. iFurther iinteraction idiagram iwas 

iobtained ifrom isoftware imiRNet. 

Results iand iDiscussion 

As iper ithe iOECD imeat iconsumption idata, 

i14.20285 iKg/capita ipoultry, i12.31853 ikg/capita 

ipig, i6.508807 ikg/capita ibeef, i1.715142 ikg/capita 

isheep iare iconsumed iin i2018 iand iestimated ito irise 

iin icoming idecades. iSeveral istudies ihave iconfirmed 

ithe istrong iassociation ibetween imeat iconsumption 

iand isusceptibility ito iT2DM iand iother imetabolic 

idisorders i(Vang iet ial., i2008; iAune iet ial., i2009; iPan 

iet ial., i2011). i 

Genetic icomponents ihave ibeen ishown ito ibe ia 

iprime ipredisposing ifactor ifor iT2DM. iThe iIGF2BP2 

igene iis ilocated ion ichromosome i3q27.2 iwithin ia 

iregion ilinked ito itype i1 idiabetes i(T1D), itype i2 

idiabetes i(T2D), iand idiabetic inephropathy i(DN) i(Gu 

iet ial., i2012). iIGF2BP2 ihas ibeen ifound ito ibe 

iassociated iwith idecreased iinsulin isecretion, iwhich 

iplays ia irole iin iT2DM. irs4402960 iand irs1470579 iof 

iIGF2BP2 igene iassociated iwith iT2DM isusceptibility 

iby icomprehensive igenetic iassociation iresearch 

i(Rao iet ial., i2016). iThe igene iencoding ifor 

itranscription ifactor i7-like i2 i(TCF7L2) iis ithe 

istrongest iT2DM icandidate igene idiscovered ito 

idate i(Chen iet ial., i2018). iThe iTCF7L2 igene iis 

ilocated ion ichromosome i10q25 iin ia iregion iof 

ireplicated ilinkage ito itype i2 idiabetes i(Damcott iet 

ial., i2006). iThe iTCF7L2 ivariant irs7903146 iappears 

ito iaffect ithe irisk iof iT2DM, iat ileast iin ipart, iby 

imodifying ithe ieffect iof iincretins ion iinsulin isecretion 

i(Villareal iet ial., i2010). iMolecular idefects iof 

ihepatocyte inuclear ifactor i1B i(HNF1B) iare 

iassociated iwith ia imultiorgan idisease, iincluding 

idiabetes i(maturity-onset idiabetes iof ithe iyoung i5) 

iand ikidney iabnormalities i(Dubois-Laforgue iet ial., 

i2017). iIn ithis istudy, iwe ifound ithe i3′UTR iSNP 

i(rs2229295) iin ithe iHNF1B igene iwas iassociated 

iwith ithe isusceptibility iof iT2DM i(Goda iet ial., i2015). i 

Hence, iin ithis istudy, itwo ibioinformatics itools, 

imiRanda iand iTargetScan iwere iused ito idetermine 

ithe iinteraction ibetween imiRNAs ipresent iin ichicken 

iand iIGF2BP2, iHNF1B, iand iTCF7L2 ibased ion 

imiRanda iscore iand icontext iscore++ ipercentile, 

irespectively. iThe iresults ipredicted ia istrong 

iassociation ibetween ithem i(Table i1). iThis 

iinteraction istudy iindicated ithat ithe iconsumption iof 

imeat, iespecially ichicken, iwould icause iepigenetic 

imodification iof ithe igenes iinvolved iin idiabetes 

ithrough ithe imiRNAs ipresent iin ichicken imeat. 

iAccordingly, iprediabetics iand ithose iwho ihave 

idiabetes ishould iavoid iconsuming ichicken. 

 

Figure: imiRNA inetworking iof ichicken imiRNAs iand 

igenes iinvolved iin idiabetes. iNetwork iplotted iand 

ivisualized iutilizing imiRNet. 
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Conclusion 

Several imiRNAs iare ipresent iin ichicken, iand iother 

imeat imay imake ia iconsumer isusceptible ito 

idiabetes, ias ithese imiRNAs imay iepigenetically 

imodify inumerous igenes iassociated iwith idiabetes. 

iFuture iresearch ion icells, ianimals, iand ihumans iare 

ineeded ito iconfirm ifurther ithis ifinding ithat iwill ibe 

ihaving iclinical iimplication 

Limitation iof istudy 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The icurrent iwork iis ia ipreliminary istudy iconducted 

iemploying ithe ionline iavailable iin isilicon ialgorithms 

iand idatabases. iThereby, ithe ifindings iof ithis istudy 

iare inot iconfirmatory; ihence, ifurther iin-vitro, iin-vivo, 

iand iclinical istudies iare ineeded ito iconfirm iand 

ivalidate ithe iabove ifindings. 
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Table i1: imRNA-miRNAs iinteraction itable iwith icorresponding iinteraction iscore 

Gene miRNAs miRanda iscore TargetScan iscore i 

IGF2BP2 

 

gga-mir-1606 174 70 

gga-mir-1607 165 66 

gga-mir-1642 169 64 

gga-mir-1782 177 35 

gga-let-7b 178 95 

HNF1B 
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TCF7L2 
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gga-mir-1587 168 44 

gga: iGallus igallus i(chicken) 
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