
Master	project	2024-2025

Personal	Information

Supervisor Dr.	Albert	Antolin	&	Dr.	Jordi	Mestres

Email aantolin@idibell.cat

Institution IDIBELL	+	Chemotargets,	S.L.

Website https://procure-oncology.com/	+	https://chemotargets.com/

Group Medicinal	Chemistry	&	Drug	Design	+	Translational	Research	Group

Project

Pharmacoinformatics	&	systems	pharmacology

Project	Title:

Predicting	small-molecule	drug	metabolites	to	de-risk	drug	discovery

Keywords:

drug	metabolism,	preclinical	safety,	machine	learning

Summary:

The	metabolic	 system	 evolved	 as	 a	 line	 of	 defence	 against	 external	 substances,	 including	 small-molecule	 drugs,	 and	 transforms
them	 into	 readily	 excretable	metabolites	 [1].	 These	metabolites	 are	 important	 for	 drug	 development	 as	 they	 can	 have	 different
biological	 activity	 than	 the	 parent	 drug	 and	 influence	 clinical	 efficacy,	 as	 we	 have	 recently	 demonstrated	 for	 the	 cancer	 drug
rucaparib	[2].	Moreover,	drug	metabolism	can	also	lead	to	unanticipated	toxicities	that	endanger	the	development	of	new	drugs	[3].
It	 is	 therefore	essential	 to	predict	 them	accurately.	Current	metabolite	prediction	models	mainly	rely	on	rule-based	methods	and
machine	learning	approaches,	most	of	which	produce	a	large	number	of	false	positives,	probably	because	of	limitations	on	available
training	data	 [4].	 In	 this	 respect,	public	databases	on	drug	metabolites	are	scarce	because,	although	data	on	 the	structures	and
properties	 of	 drug	metabolites	 exist,	 they	 are	 printed	 in	 scholarly	 articles	 waiting	 from	 someone	 to	 collect	 them.	 A	 while	 ago,
Chemotargets	 collected	 a	 drug	 metabolite	 database	 that	 has	 been	 used	 internally	 to	 construct	 a	 metabolite	 prediction	 model
available	to	CLARITY	users	[5].	The	main	objective	of	this	project	is	to	comprehensively	harness	drug	metabolism	data	and	explore
available	methods,	including	rule-based,	machine,	and	deep	learning	approaches,	to	improve	metabolite	prediction.	The	project	is	a
collaboration	between	the	Medicinal	Chemistry	&	Drug	Design	group	at	Bellvitge	Biomedical	Research	Institute	(IDIBELL)	and	the
Catalan	 Institute	 of	 Oncology	 (Dr.	 Albert	 A	 Antolín)	 and	 the	 Translational	 Research	 group	 at	 the	 biotechnology	 company
Chemotargets	(Dr.	Jordi	Mestres),	both	in	Barcelona.
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Expected	skills:

Good	scripting	and	programming	skills	are	required.	Some	experience	in	data	management	and	machine	learning	will	be	valued.	A
decent	level	of	English	is	also	assumed.
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