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Summary:

Understanding	the	origin,	amplification	and	functional	role	of	repetitive	sequences	in	eukaryotic	genomes	is	a	central	question	in
Evolutionary	Biology.	Despite	 that	modern	 high-throughput	 sequencing	 technologies	 are	 currently	 accessible	 for	many	 labs,	 the
accurate	identification	and	annotation	of	gene	family	is	one	of	the	major	challenges	in	the	field.	This	scenario	is	changing	thanks	to
the	irruption	of	the	so	called	third-generation	sequencing	technologies	(i.e.,	long-read	sequencing).	Currently,	our	research	group
generates	 genomic	 and	 transcriptomic	 data	 (mainly	 of	 spiders)	 to	 obtain	 chromosome-level	 assemblies	 using	 long	 reads	 DNA
sequence	data	 and	Omni-C	based	 scaffolding.	The	objective	 of	 this	 project	 is	 to	perform	a	 comparative	genomic	 study	of	 1)	 the
major	gene	families	involved	in	the	chemosensory	system	(olfactory	and	gustatory),	or	2)	those	encoding	venoms	and	toxins	or	3)
the	repetitive	elements	(transposable	or	other	types	of	repetitive	sequences)	in	chelicerates	and,	by	extension,	in	arthropods.	This
research	has	very	relevant	biological	characteristics	with	many	applications,	beyond	evolutionary	biology.	For	the	analysis,	we	are
using	comparative	genomics	and	transcriptomics	approaches,	under	the	theoretical	framework	of	molecular	evolutionary	genetics
to	identify	the	genomic	regions	and	gene	functions	driving	diversification.	We	applied	powerful	bioinformatics	tools,	some	of	them
generated	 in	our	research	group,	 to	perform	the	comparative	genomic	analyses	 (in	coding	and	non-coding	regions,	 in	gene	copy
number,	and	in	gene	expression	levels).	The	student	will	participate	in	the	assembly,	annotation	and	analysis	in	several	spiders	(and
chelicerates)	 species.	 For	 that,	 he/she	will	 use	 high	 quality	 genome/transcriptome	data	 (generated	 by	 our	 group	based	 on	 third
generation	sequencing	 technologies,	and	sequences	already	available	 in	databases),	bioinformatics	 tools	 (software	and	scripts	 to
manipulate	 and	 visualizte	 sequences	 and	 genomic	 annotations,	 to	 identify	 repetitive	 elements,	 to	 conduct	 evolutionary	 genetics
analyses).	The	basic	work-flow	will	consist	 in	 the	 identification	and	primary	annotation	of	 repeats,	 the	determination	of	 families,
types	and	classes,	 the	estimation	of	gene	turnover	rates,	or	the	characterization	of	the	distribution	of	these	repetitive	sequences
across	chromosomes,	or	across	other	genomic	elements,	such	as	protein-coding	genes.	Many	of	these	analyses	will	be	carried	out	in
our	high	performance	computer	cluster.
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Expected	skills:

Basic	 knowledge	 on	 NGS	 data	 handling	 and	 analysis,	 especially	 in	 genome	 assembly	 and	 annotation,	 notions	 of	 comparative
genomics	and	transcriptomics	approaches	and	phylogenetic	methods,	and	experience	with	Linux	operating	systems	and	some	of	the
high	level	programing	languages	commonly	used	in	bioinformatics	(e.g.,	Python,	R).

Possibility	of	funding:

To	be	discussed

Possible	continuity	with	PhD:

To	be	discussed
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