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Introduc@on	
The	human	apical	 sodium-dependent	bile	acid	 transporter	 (hASBT,	SLC10A2)	 is	a	membrane	protein	
that	is	responsible	for	the	uptake	of	bile	acids	across	the	enterocytes	apical	membrane.	hASBT	is	a	key	
drug	target	for	the	treatment	of	hypercholesterolemia.	Addi@onally,	hASBT	is	an	interes@ng	target	for	
prodrugs.	
Here	we	describe	the	interac@ons	of	this	transporter	with	its	ligands	using	computa@onal	methods.		
Our	results	improve	our	understanding	on	how	substrate	specificity	is	determined	in	hASBT,	providing	
guiding	 rules	 for	 the	 development	 of	 new	 compounds	 targe@ng	 this	 pharmacologically	 important	
transporter.	
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Goals	

Future	direc@ons	

Prokaryo@c	transporters	ASBTNM	and	ASBTyf	

Outward	open	models	reveal	an	horizontal	orienta@on	

§  ASBTNM	(PDB	ID	3ZUY)1	:	inward	open	conforma@on	
§  ASBTyf	(PDB	ID	4N7X)2:	outward	open	conforma@on	
	

•  Homology	models	of	 the	outward	open	conforma@on	
were	generated.		

•  Pocket	 search	 reveal	 an	 “horizontal”	 orienta@on,	 as	
proposed	for	ASBTyf.2	

•  Opportuni@es	 to	 design	 conforma@on-specific	
modulators	 and	 understand	 the	 mechanism	 of	
transport.	

•  X-Ray	structures	of	homologues	in	2	
conforma@ons	(ASBTyf	and	ASBTNM)	
•  22-26%	sequence	iden@ty	with	human	hASBT	
•  Elevator	mechanism	of	transport3	

Templates	to	model	the	SLC10	members	

3	

•  Homology	models	in	both	conforma<ons	

•  Docking	of	transported	bile	acids	in	both	

conforma<ons	
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•  22-26%	sequence	iden<ty	with	human	hASBT	

•  Elevator	mechanism	of	transport	

Extracellular	

Intracellular	

•  To	determine	the	specificity	determinants	of	binding	
=>			Understanding	the	transporter’s	interac@on	with	substrates	and	inhibitors	at	a	molecular	level	
•  Discovering	new	compounds	
=>			Used	as	chemical	tools	to	understand	func@on,	or	new	scaffolds	for	the	design	of	new	drugs	

Homology	modeling	
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•  Genera@on	of	a	3D	model	of	a	protein	with	an	unknown	
structure	 (‘target’)	 based	 on	 an	 experimentally	
determined	structure	of	a	homolog	protein	(‘template’).	

•  The	 protocol	 generally	 includes	 several	 steps	 (c.f.	 flow	
chart)	 ranging	 from	 template	 selec@on	 to	 model	
valida@on.	

•  The	 process	 is	 itera@ve	 un@l	 a	 suitable	 model	 is	
obtained.	

Ra@onalize	the	substrate	specifici@es	of	ASBT	in	the	outward	open	conforma@on:	
⇒ to	reveal	important	residues	involved	in	binding	and	transport		
⇒ to	iden@fy	conforma@on-specific	compounds	by	virtual	screening	

•  Mutagenesis	 studies	 on	 the	 template	 characterized	 essen@al	
residues	for	binding	

•  Hydrogen	bond	network	with	a	water	molecule	
•  Residues	cons@tu@ng	the	binding	sites	are	conserved	
=>	Hypothesis	:	the	substrate	selec@vity	occurs	in	the	outward	open	
conforma@on	

ASBTNM/hASBT	binding	sites	comparison	

Binding	pockets	in	the	outward	open	conforma@on	

Binding	sites	comparison		

•  Our	study	reveals	that	the	binding	sites	in	the	inward	open	conforma@on	are	conserved	
•  We	suggest	that	selec@vity	occurs	in		the	outward	open	conforma@on	

Substrate	selec@vity	

•  Large	discrepancy	of	affini@es	despite	a	similar	scaffold	
•  Grouping	 of	 bile	 acids	 depending	 on	 their	 hydroxyla@on	
profile	and	subs@tu@ons	


