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This	study	is	focused	on	the	development	of	a	technology	to	identify	characteristics	in	nucleotide	sequences	
using	deep	learning	provided	by	Convolutional	Neural	Networks.	In	order	to	demonstrate	the	effectiveness	
of	this	technology,	a	classifier	has	been	developed	to	identify	viruses	in	sequencing	reads	of	100	nucleotides,	
a	proxy	for	a	real	NGS	scenario.	This	classifier	is	able	to	search	for	known	virus	characteristics	and	identify	
potential	new	viruses	that	are	currently	undetected.	As	it	is	not	necessary	to	read	the	complete	sequences	
to	recognize	a	virus,	we	manage	to	reduce	the	time	and	costs	of	virus	identification.	

The	used	Convolutional	Neural	Network	 to	develop	 the	classifier	has	been	trained	with	RefSeq	data.	The	
training	set	was	made	up	of	two	subsets.	The	first	subset	(positive	set)	includes	all	the	nucleotides	sequences	
of	found	viruses	in	the	database	and	the	second	subset	(negative	set)	is	composed	by	a	random	selection	of	
all	the	nucleotide	sequences	of	non-viruses	respecting	the	existing	proportion	of	each	found	specie.		

This	 training	 group	 undergoes	 is	 partitioning,	 overlapping	 and	 data	 cleaning	 transformations	 and	 it	 has	
resulted	in	a	training	set	of	39.807.052	elements	of	approximately	2.2Gb	of	storage.			
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