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Scope	of	the	Thematic	Issue:	

Quantitative	structure-activity	 relationships	 (QSAR)	have	emerged	as	a	 rational	alternative	 in	order	 to	 find	new	natural	
bioactive	molecules.	Many	chemical	descriptors	can	be	used	to	describe	organic	molecular	structure	and	their	physico-
chemical	 properties.	 Developing	 a	 predictive	 QSAR	 model	 for	 screening	 of	 bioactive	 natural	 compounds	 based	 on	
molecular	 structure	 is	 very	 important	 goal	 for	medicinal	 chemist.	 Different	 chemical	 descriptors	 can	 be	 used	 to	 show	
correlation	with	 bioactivity	 through	 different	 supervised	machine	 learning	methods	 such	 as	 regression.	 Also	 there	 are	
different	 chemical	 features	 selection	 methods	 such	 as	 correlation	 matrix,	 multicollinearity	 and	 Principal	 Component	
Analysis	 (PCA)	 can	 be	 used	 during	 QSAR	 modeling	 process.	 The	 chemical	 descriptors	 and	 biological	 activity	 based	
regression	analysis	and	molecular	docking	with	Molecular	Dynamics	 (MD)	simulation	approaches	are	shown	to	be	very	
successful	in	drug	design	and	discovery	programs.	Besides,	the	structural	similarity	of	compounds	is	so	much	that	we	may	
need	linear	models	instead	of	non-linear	ones.	Once	lead	identified,	binding	mode	of	action	or	binding	affinity	on	selected	
targets	can	be	detected	through	molecular	docking	method.	Further	binding	stability	of	compound	on	selected	target	can	
be	 analysed	 for	 nanosecond	 level	 through	 MD	 simulation.	 Therefore,	 QSAR,	 Molecular	 Docking	 and	 MD	 simulation	
approaches	are	essential	tools	in	the	pharmaceutical	industry,	from	lead	discovery,	lead	optimization	and	computer-aided	
drug	designing	&	discovery	programs.	Moreover,	QSAR	studies	are	now	suggested	by	regulatory	bodies	e.g.,	US	FDA	and	
European	Union	by	the	REACH	(Registration,	Evaluation,	Authorisation	and	Restriction	of	Chemicals)	regulation	so	that	to	
explore	 the	 hidden	 factors	 regulating	 the	 bioactivity	 of	 compounds	 on	 selected	 targets.	 Similarly,	 predictive	 ADME	
(Absorption,	Distribution,	Metabolism,	and	Excretion)	and	predictive	 toxicity	 risk	assessment	can	be	used	 for	detecting	
early	bioavailability	behaviour	of	lead	compounds	and	high	dose	or	long-term	use	toxicity	risk	in	human	respectively.	
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