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Summary:

Histone	H1	participates	in	the	stabilization	of	DNA	around	the	core	histone	octamer	that	constitutes	the	nucleosome,	in	the	spacing
between	adjacent	nucleosomes,	 in	nucleosome	mobility,	 and	 in	 further	 levels	of	 chromatin	compaction.	As	a	consequence,	H1	 is
seen	as	a	chromatin	structural	protein	that	might	be	involved	in	DNA	compaction,	heterochromatin	formation	and	stabilization,	and
in	the	regulation	of	nuclear	processes	such	as	transcription,	replication,	DNA	repair,	etc.	Nonetheless,	in	mammalians,	histone	H1
is	 not	 a	 single	 protein	 but	 an	 evolutionary	 diverse	 gene	 family	 that	 comprises	 up	 to	 seven	 members	 in	 somatic	 cells.	 Although
considered	for	long	time	H1	variants	to	be	redundant,	we	and	others	have	described	structural	and	functional	differences	between
variants	 that	 include	 their	distribution	within	 the	genome	and	nuclei,	and	diverse	consequences	upon	depletion	of	particular	H1
variants.	 We	 have	 recently	 described	 that	 H1	 variants	 show	 distinct	 abundances	 among	 different	 repetitive	 and	 transposable
elements	 (TE),	 with	 an	 enrichment	 of	 H1	 variants	 that	 are	 located	 within	 high	 GC	 regions	 (H1X	 and	 H1.4)	 at	 TE	 that	 have
incorporated	recently	into	the	human	genome	along	its	evolution.	These	variants	may	be	involved	in	the	repression	of	these	TE.	In
parallel,	we	have	found	that	depletion	of	these	variants	causes	transcription	from	cryptic	promoters.	On	the	other	hand,	variants
enriched	within	 low	GC	DNA	 (H1.2,	H1.3,	H1.5	and	H1.0)	are	enriched	at	TE	 incorporated	early	 in	evolution,	are	preferentially
located	at	peripheral	heterochromatin	and	may	have	a	role	in	maintaining	heterochromatin	identity	and	tethering	to	nuclear	lamina.
Our	hypothesis	is	that	histone	H1	participates	in	the	repression	of	such	elements	by	participating	in	heterochromatin	maintenance,
and	does	this	in	a	variant-specific	manner.	Besides,	depletion	of	multiple	H1	variants	induces	and	interferon	response	in	some	cell
types	that	could	be	used	to	induce	immunoresponse	against	tumors.	We	propose	to	study	the	involvement	of	histone	H1	variants:	1.
In	the	repression	of	cryptic	transcription.	2.	In	the	control	of	transposable	elements.	3.	In	maintaining	heterochromatin	identity	and
the	organization	of	nuclear	compartments.	4.	In	preventing	the	viral	mimicry	phenomenon	that	may	induce	an	interferon	response
in	tumor	cells,	and	its	consequences	in	cancer	progression	and	sensitivity	to	immunotherapy.	We	investigate	the	occupancy	of	H1
variants	genome-wide	by	ChIP-seq	(NGS)	and	the	consequences	of	altering	H1	levels	on	gene	expression	(RNA-seq)	and	chromatin
organization	(ATAC-seq,	DNA	methylation,	hiC,	etc),	with	an	extensive	use	of	Genomics	and	Bioinformatics.
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Expected	skills:

Strong	motivation	for	research.	Background	or	interest	in	Biologgy/Biomedicine	and	Epigenetics.	The	student	will	work	in	analyzing
high-throughput	 genomic	 data	 such	 as	 ChIP-seq,	 RNA-seq,	 ATAC-seq	 and	 hi-C.	 To	 do	 so,	 experience	 in	 handling	 aligners,	 peak
calling	softwares,	differential	gene	expression	analysis	and	statistics	tests	will	be	an	advantage.	In	addition,	programming	skills	in
R,	Python	and/or	Perl	are	also	desirable.

Possibility	of	funding:

To	be	discussed

Possible	continuity	with	PhD:

Yes

.


