
Free-binding	energies	and	molecular	interac3ons	of	yessotoxin		
in	the	voltage-gated	sodium	channel	NaV1.5:	an	in	silico	approach	

Several	 marine	 dinoflagellates	 produce	 unique	 secondary	 metabolites	 with	 intriguing	 biological	 ac3vi3es.	
Yessotoxin	 (YTX)	 and	 analogs	 are	 produced	 by	 three	 species	 of	marine	 dinoflagellates,	 with	 potent	 ion-channel	
ac3vity.	This	study	aimed	to	evaluate	the	affinity	of	YTX	for	the	NaV1.5	channel,	using	in	silico	modelling	tools.		

INTRODUCTION	

Significant	 interac3ons	 and	 low	 binding	 free	 energies	 (ΔG),	 between	
-6.79	and	-10.32	Kcal	mol-1	for	YTX	in	the	NaV1.5	protein	model.	Certain	
amino	acid	 residues	 in	Domains	 I	 and	 II	were	 reached,	 indica3ng	 that	
this	toxin	is	a	poten3al	NaV	1.5	modulator.		

MATERIALS	AND	METHODS	
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This	 study	 cons3tutes	 the	 first	 approach	 to	 in	 silico	 explora3on	 of	
polyke3de-derived	 dinoflagellate	 toxins	 in	 pursuit	 of	 evalua3ng	 their	
therapeu3c	poten3al.		

-15	

-10	

-5	

0	
Region	1		 Region	2	 Region	3		 Region	4		 Region	5		

Bi
nd

in
g	
fr
ee
	e
ne

rg
y	
	

	(Δ
G	
Kc
al
·m

ol
-1
)		

Simula5on	regions	

0	
10	
20	
30	
40	

Region	1		 Region	2	 Region	3		 Region	4		 Region	5		

%
		c
lu
st
er
			

Interaction of YTX in DI and DII of NaV1.5. 
YTX (pink) and different amino acids (blue) 	

Average	ΔG	=	-10.3	Kcal	mol-1	

RESULTS	

What’s	next?	To	understand	 the	effects	of	YTX	on	 the	voltage-gated	
sodium	 channel	 different	 studies	 are	 needed,	 i.e.	 electrophysiology	
and	molecular	dynamics	analyses	
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