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ABSTRACT

Humangenomedataanalysisisoneofthemolecularlevelinformationinhealthinformatics,which
enablesgeneticepidemiologicalanalysisofcomplexdatasets.Therecentstudiesofthegenomic
sequence,apartofgenome-wideassociationstudies(GWAS)haveledtounderstandthegenetic
architecturetoidentifytheareaoffocusi.e.interactionswithsingle-nucleotidepolymorphism(SNP)
islinkedtocausingcomplexdiseases.Thestudyandidentificationoftheseinteractionsandsplicing
ofnucleicacids involvescomplexity inprocessingandcomputation.Thisarticlereviewscurrent
methodsandtrendsinvariousmachinelearninganddataminingapproacheswhichareverycomplex
andchallengingtomodelandevaluatetheperformances.

KEywoRDS
Bioinformatics, Deep Learning Techniques, Gene Expression, Genome, Machine Learning, Neural Network, 
Omics Data, Single-Nucleotide Polymorphism

INTRoDUCTIoN

Thefieldofhealthcaredomaincompriseslotsofinformationanddatawhereithelpstoreliesgoal
ofdiagnosing,treating,helpingandhealingallpatientsinneed.Thisdomainneedsqualityofcare
andresearchanddevelopment(R&D)fornewdiscoveries.ThebasicgoalofHealthInformaticsis
toanalyseatalllevelsofhumanexistence,helpingtoadvanceourunderstandingofmedicineand
medicalpractice.Thecomputationalmodelsandstudyreal-worldmedicaldatawithuseofbiological
systems,andtounderstandthetechnologyforoptimizingtreatmentstrategy(Ji,Yan,Li,Hu,&Zhu,
2017)fordiscoveringnewdrug.Accordingto(Herlandetal.,2014)healthinformatics,isabroader
subjectwherethefollowingstudiesarecovered.Microleveldatawhichdealswithmolecularlevel
informationsuchasgeneexpressiondatawhichhelpsclinicalpredicationofdiseasesofpatient.The
assessmentofgeneexpressionisusedtoidentifyhistologicaltypesoflungcancerdisease(Podolsky
etal.,2016).Thehealthinformaticsalsocoverstissuelevel,PatientlevelandPopulationdatafor
variousinformationalinsights.

Bioinformaticsresearchisanimportantsourceofhealthinformationwhichrevolvesaround
microleveldataandfocusesonanalyticalresearchusingmoleculardatatolearntheprocess
ofhowthehumanbodyworks.Figure1displaystheknowledgecontributionbetweenanother
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subjectdomain.Predictivemodelscanbebuiltbymeasuringgeneexpression,splicing,and
proteinsbindingtonucleicacids,whichisinclusiveofcellvariablesthroughtheprinciples
ofmodernbiology(Leungetal.,2016).Withthegrowingavailabilityoflarge-scaledatasets,
(Olsonetal.,2017)mentionedthatthereareabout165publiclyavailabledatasetswereused
withmachine learningalgorithms to fine tune theperformanceofalgorithms,opensource
packageswereused.Advancedcomputationaltechniquecalleddeeplearningarchitecturewhich
comprisesofdeepneuralnetworks,recurrentneuralnetworks,convolutionalneuralnetworks
andemergentarchitectureswerediscussedbyauthors(Min,Lee,&Yoon,2016).Theresearch
communitycanhelpusersintheadvancedageofgenomicmedicine.Deeplearningisused
asacomputationaltechnique.Thestudyofinheritanceandvariationofindividualsbasedon
DNA(deoxyribonucleicacid) iscalledgenetics.Thestudyof thestructureandfunctionof
thegenomeiscalledgenomics.Todeterminethenucleicacidstructure,bothbioinformatics
andcomputationaltechniquesareusedbythedatageneratedfrommethodsofnamelyDNA
andRNA(ribonucleicacid)sequencing,microarrays,proteomics,andelectronmicroscopy,
oropticalmethods.Agenomeisaninstructionbookforbuildinganorganism(Leungetal.,
2016).Theintronsandexonsarecalledasalternatingregionsinatypicalgeneandtheyare
themostsignificantvaluableinformationstructures.Thepatternsinthenucleotidesequence
(SNP)determines theboundariesbetween these regions.Disease-causingmutationsactby
disruptingthesepatterns.Thegenomiceventswhichareassociatedwithcomplexanddynamic
aspectsof thedisease.There are computationalmodels (Sunet al., 2017)built to identify
insightsoncancerprogression.

TyPES oF DATASETS AND TooLS

Theliteraturesurveyisbeingcarriedoutusinggenomewideassociationstudies(GWAS),which
facilitatesthegeneticvariantsofindividualsassociatedwithdiseaserisk.Variousrelatedresearch
papersandliteraturefoundinNationalCentreforBiotechnologyInformation(NCBI)institutedby
NationallibraryofMedicine.

Figure 1. Interactions of disciplines contributed to bioinformatics
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