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Theultimategoalofmedicinalchemistryisdesigningnewdrugseffectiveinalleviatingdiseasestates
usingmostrationalapproaches.Itseemsthatdrugdesignprocesswithoutapplicationofcomputational
techniquesisunimaginable,andin silicoapproacheshelpdevelopingpotent,bioavailable,safeandwell
toleratedtherapeuticagents.Inthisregard,moleculardockinghasbeenknownasavaluabletechnique
inmodernstructure-baseddrugdesignandbecomeafirstlinetechniqueinearlyphaseofhitandlead
identification.Location,conformation,andorientationofamoleculeatthebindingsiteofatargetbio-
macromoleculeispredictedthroughmoleculardockingtechniques.Thisvolumecontinuestodiscuss
methodologiesandimportanceofMolecularDockingindrugdesign,butwithmoreemphasisondif-
ferentapplicationsofthetechniquepresentedinthefollowingchaptersaimingtofamiliarizethereader
withdifferentaspectsofthemoleculardockingtechnique.

Thefirstchapter,authoredbySubhabrataSen,RahulAgarwal,andAshutoshSingh,hasoverviewed
mostofdockingmethodologiesalongwithsomecasestudiesrelatedtothecorrespondingmethods.This
willprovidethereadersacomprehensiveapplication-basedchapterentitled“RoleofMolecularDocking
inComputer-AidedDrugDesignandDevelopment”.

InChapter2titled“ApplicationofDockingMethodologiesinQSAR-BasedStudies”,OmarDeeb,
Heidy Martinez-Pachecho, Guillermo Ramirez-Galicia, and Ramon Garduno-Juarez have discussed
theimportantroleofdockingmethodologiesintheQSARstudiesinwhichmoleculardescriptorsare
importantpropertiesofthetargetcompounds.Furthermore,therelationshipsbetween3D-QSARstud-
iescarriedoutbymoleculardockingarepresentedwhichhavealsobeenincludedbyacasestudyfor
providingthereadersmorecomprehensivecontent.

Althoughthemoleculardockinghaspassedtheinfancyperiodandtremendousadvanceshavebeen
achieved,however, accuracyandspeedofdockingcalculationare still challenging issues. JahanB.
Ghasemi,AzizehAbdolmaleki,andFereshtehShiricontributedachaptertitled“MolecularDocking
ChallengesandLimitations”(Chapter3).Inthischapter,differentaspectsofmoleculardockingprocesses
suchasreceptorflexibility,ligandconformationandsampling,entropyinbiomolecularinteraction,and
roleofstructuralwatermoleculesindockingarereviewed.Attheendsolutionsandrecommendations
aresuggested.

Naturalproductsconstitutea significantportionofpharmaceuticals.Moreover, theyare inmost
casesthemainsourceofleadidentificationfordrugdesignanddiscovery.Flavonoidsandcoumarins
areagroupofplantsecondarymetabolitesfoundinmanydietarysourcesoffoodsandbeverages.These
compoundsexhibitbroadpharmaceuticalactivitiesandwidevarietyoftheenzymesareinfluencedby
thesenutraceuticals.Chapter4 titled“ApplicationofMolecularDocking inStudieson theBinding
MechanismofThreeEnzymeswithNaturalProducts”contributedbyHua-jinZeng,RanYangand
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Ling-boQu,revealstheinhibitoryactivityandbindingofflavonoidsandcoumarinstotheenzymeslike
pepsin,hyaluronidaseandacetylcholinesteraseusingmoleculardockingandfluorescencespectroscopy.

Nucleicacidscanbeasuitabletargetformanytherapeuticsavailableinthemarket.Understanding
themolecularinteractionsbetweenbiologicallyactivecompoundsandnucleicacidisofgreatimpor-
tanceespeciallyindesigninganticancerdrugs.KaterynaV.MiroshnychenkoandAnnaV.Shestopalova
applieddifferentdockingprogramssuchasVina,anddifferentversionsofAutoDockfortheprediction
ofthestructuresof50DNA-ligandcomplexestakenfromtheNucleicAcidDatabase.Theresultswere
analyzedusingRMSDanddemonstratedinChapter5.

Gprotein-CoupledReceptors(GPCRs)areveryimportantreceptorswhicharewidelydistributedin
cellsurface.Thesereceptorsarethetargetforapproximately30%ofmarketeddrugs.Lackofspecificity
observedforGPCRtargeteddrugscanbeamajorobstacleleadingtoundesirablesideeffect.Chapter
6titled“MolecularDocking-BasedDrugDesignandDiscovery:RationalDrugDesignfortheSubtype
SelectiveGPCRLigands”authoredbySoo-KyungKimandWilliamAGoddardIII, focusesonthe
moleculardockingbaseddesignofsubtype-selectiveGPCRligands.Theinteractionsoftheligandswith
5-HT2B(5-Hydroxytryptamine,5-HT)serotoninreceptor(HT2BR),H3histaminereceptor(H3HR)
andA3adenosinereceptor(A3AR)attheatomiclevelusingmoleculardockingstudiesarediscussed
in thischapter.Understandingthemodeof interactionsbetweenthesesubtypeselective ligandsand
GPCRsubtypeswouldbehelpfulindesigningofnovelclassesofcompoundswithminimumlevelof
undesirablesideeffects.

Chapter7withthetitleof“MolecularModelling,Dynamics,andDockingofMembraneProteins:
StillaChallenge”contributedbyNandaKumarYellapuaddressesthechallengingissuesregardingmo-
lecularmodeling,dynamicsanddockingofmembraneproteins.Sincetherearedifficultiesassociated
withmembraneproteinspurificationandcrystallization,thereisagreattendencytowardtheuseofmo-
lecularmodelingtechniquesfordeterminingthethreedimensionalstructuresoftheseproteinsrequired
fordockingstudiesandinvestigationoftheinteractionsbetweenmembraneproteinsandrelatedligands.

EbolaVirusDisease(EVD)iscausedbyafatalviralhemorrhagicfeverinhuman,whichisrecognized
byToll-LikeReceptor-4(TLR4)inthebody.Chapter8contributedbySujayRayandArundhatiBanerjee,
presentstheinteractionsbetweenEbolaglycoproteinandhumanTLR4usingmoleculardockingstudies.
ThechapterstartswithanintroductiononEbolavirusandTLR4.Thenthehomologybasedmodeling
oftheTLR4alongwithitsmutatedformispresented.Moreover,theresultofdockingstudiesofEbola
glycoproteinintothemodeledTLR4andmutatedformaredescribed.

Allergenscanstimulateallergicreactionsmediatedbydifferentcytokinesleadingtoproductionof
antibodies.Antiallergicdrugsreducethesignsandsymptomsoftheallergicreactions.Themajorclass
oftheallergensbelongstograsspollens.Chapter9,“Molecular-Docking-BasedAntiallergicDrugDe-
sign,”contributedbyAnamikaBasu,PiyaliBasak,andAnasuaSarkar,explainsthedesignofantiallergic
agentagainsttheZeam1pollenallergenusingmoleculardockingstudy.Inthischapter,asensesiRNA
isintroducedasantiallergendrugagainsthomosapiensSTAT6mRNAastarget.

AsProtein-ProteinInteractions(PPIs)arethesourceofmanycellularfunctionsandareimportantin
widearrayofsignaltransductionprocesses.Thismakesthemasuitabletargetforinterventioninmany
pathologicalconditionssuchascancer.Amongwhichproteinkinasesareimportanttargetsforphar-
maceuticalssuchaskinaseinhibitors.InChapter10authoredbySailuSarvagallaandMohaneSelvaraj
Coumar,anexplanationisgiventohighlight theimportantproteinsinvolvedinPPIs.Then,authors
providesomepracticalexamplesrelatedtostructure-baseddrugdesignofPPIinhibitorsusinginsilico
studiessuchasmoleculardocking.
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Apartfromdrugdesignanddiscovery,moleculardockinghasbeenappliedinotherfieldsofsci-
ence.Chapter11titled“ApplicationsofMolecularDocking:ItsImpactandImportanceOutsidethe
PurviewofDrugDiscovery”contributedbyJosephineAnthony,VijayaRaghavanRangamaran,Kumar
TSivashankarasubbiah,DharaniGopalandKirubagaranRamalingam,presentstheotherapplication
ofthemoleculardocking.Theauthorsfirstgiveabriefexplanationaboutstructurebaseddrugdesign
andpeptidomimeticdesigning,thenotherapplicationsofmoleculardockingstudiesinbioremediation
process,fattyacidbiosynthesis,nutraceuticalsandnanomaterialinteractionsaredescribedbyproviding
casestudies.

Takentogether,wehopethatthechaptersinthisvolumeareusefulfornewcomersaswellasthose
inthefieldandprovidepractice-orientedapplicationsforthemoleculardockingandprovidethought-
provokingensembleforthereaderswithrecipesforanappropriateapplicationofthealgorithms.
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