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Abstract 

Understanding	 RNA	 viruses'	 assembly	 is	 vital	 for	 controlling	 their	 replication	 and	
propagation[1].	The	structure	of	these	agents	consists	of	a	single	RNA	strand	containing	the	
genetic	 information	 enclosed	 by	 a	 proteinaceous	 capsid	 of	 high	 symmetry.	 The	 assembly	
process	 involves	an	active	 interplay	between	capsid	and	genome,	and,	as	usually	 found	in	
many	soft-matter	and	biological	systems,	it	is	a	mechanism	that	entangles	several	time	and	
length	 scales.	 This	 interplay	 between	 levels	 of	 resolution	 often	 demands	 incorporating	
different	 computational,	 theoretical,	 and	 experimental	 techniques	 to	 have	 a	 complete	
picture	 of	 the	 phenomenon.	 In	 particular,	 little	 is	 known	 about	 the	 structure	 of	 the	 RNA	
inside	 the	 virus,	 which	 has	 been,	 in	 some	 cases,	 partially	 accessed	 by	 cryo-electron	
microscopy	and	X-ray	scattering.		
Mean-Iield	 polymer	 theory,	 treating	 RNA	 as	 a	 negatively	 charged	 polyelectrolyte,	 has	
pointed	out	the	relevance	of	electrostatics,	persistence	 length,	and	secondary	structure	 in	
the	arrangement	of	the	virus'	interior	[2].	In	addition,	other	methodologies	have	indicated	
the	 importance	 of	 sequence-speciIic	 sites	 in	 the	 capsid	 proteins,	which	 guide	 the	 folding	
process	 [3].	 In	 the	present	work,	we	complement	 these	efforts	by	proposing	a	multiscale	
strategy	 for	 obtaining	 realistic	 geometrical	 conIigurations	 of	 the	 genome,	 incorporating	
experimental	data,	and	treating	the	RNA	at	different	resolutions,	which	is	needed	to	obtain	
a	 concrete	 picture,	 including	 Iinite-size	 and	 steric	 effects.	 We	 will	 discuss	 the	
parametrization	of	the	polymer	models	used	in	the	computational	description	at	atomistic,	
coarse-grained	[4,5],	and	mesoscopic	levels	of	resolution.	In	addition,	we	will	address	some	
details	about	how	to	bridge	these	representations	and	the	topological	rules	which	must	be	
obeyed	[6].		
Our	 methodology	 requires	 a	 massive	 sampling	 of	 small	 computer-generated	 structures,	
which	 we	 have	 performed	 using	 the	 Motivus	 [7]	 distributed	 computing	 platform,	 also	
introduced	here,	 as	 a	 convenient	 and	versatile	 tool	 that	 can	be	of	use	 for	other	 scientiIic	
purposes.	
Finally,	 we	 discuss	 how	 this	 approach	 could	 be	 applied	 to	 other	 viruses	 using	 the	
experimental	information	available.	
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