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Projet	de	recherche	:	
Hepatitis	B	virus	(HBV)	causes	a	chronic	infection	which	affects	more	than	250	million	people	

in	the	world	and	is	associated	to	an	increased	risk	of	developing	severe	liver	disease,	including	
liver	cirrhosis	and	hepatocellular	carcinoma	(HCC),	the	second	cause	of	cancer	death	worldwide.	
Therefore,	despite	the	existence	of	a	prophylactic	vaccine,	HBV	remains	a	global	health	burden	
and	is	classified	as	the	second	carcinogen	agent	in	the	world,	after	tobacco.		
HBV	is	a	small	enveloped	DNA	viruses,	but	it	could	be	assimilated	to	a	pararetrovirus,	since	it	

requires	 a	 mandatory	 nuclear	 phase	 with	 an	 RNA	 intermediate	 for	 its	 replication.	 Infectious	
virions	contain	a	partially	double-stranded	relaxed	circular	(rc)DNA	covalently	associated	with	
the	viral	polymerase	protein.	To	be	 transcriptionally	 active,	 rcDNA	has	 to	be	 converted	 into	 a	
covalently	closed	circular	(ccc)DNA	episome	in	the	nucleus	of	infected	hepatocytes.	Histones,	HBV	
core	(HBc)	protein	and	cccDNA	are	closely	linked	together	to	build	a	dynamic	chromatin	structure	
that	translates	into	different	levels	of	biological	activity.		
The	 mechanisms	 leading	 to	 histone	 deposition	 onto	 incoming	 rcDNA	 and	 regulating	 the	

histone	 reshuffling	 during	 cccDNA	 transcription	 are	 yet	 not	 known.	 The	 host	 laboratory	
previously	demonstrated	that	the	histone	chaperone	complex	HIRA,	known	to	deposit	the	histone	
variant	H3.3	 at	 site	 of	DNA	damage,	 on	 naked	DNA	 and	 in	 correspondence	 to	 active	 genes,	 is	
crucial	for	the	establishment	of	cccDNA	molecules	after	HBV	infection	of	hepatocytes.	Moreover,	
HIRA	silencing	severely	affects	viral	RNA	levels	and	HBV	replication,	suggesting	its	involvement	
in	the	regulation	of	cccDNA	activity	once	the	cccDNA	pool	is	already	formed.	The	HBV	core	(HBc)	
protein	has	been	found	to	be	associated	both	to	cccDNA	and	HIRA	and	co-immunoprecipitation	
experiments	indicate	a	possible	interaction	between	the	two	proteins.	
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		The	 research	 project	 objet	 of	 this	 PhD	 fellowship	 proposal,	 in	 continuity	with	 the	 results	
obtained	previously,	is	aimed	at	further	investigating	the	role	of	the	histone	chaperone	complex	
HIRA	 in	 H3.3	 deposition	 on	 cccDNA	 and	 the	 specific	 role	 of	 the	 HBV	 Core	 protein	 in	 this	
phenomenon.	In	particular,	it	will		
-	characterize	the	components	of	the	HIRA	complex	associated	cccDNA	and	to	HBc;		
-	characterize	the	domains	of	the	HIRA	and	HBc	proteins	required	for	histone	deposition	on	

cccDNA;	
-	investigate	the	nature	of	HIRA	complex/HBc	interaction.	

New	therapeutic	approaches	are	needed	to	overcome	cccDNA	persistence	in	the	infected	cells	or,	
at	least,	to	control	its	transcriptional	and	replicative	activity,	since	current	antivirals	are	able	to	
cease	virion	productivity	but	do	not	affect	either	cccDNA	reservoir	or	its	activity.	The	objectives	
of	this	fellowship	proposal	will	help	in	understanding	how	cccDNA	is	formed	and	regulated	and	
might	 potentially	 provide	 a	 new	 virus-specific	 therapeutic	 strategy	 to	 impact	 both	 HBV	
minichromosome	formation	and	activity.	In	the	impossibility	to	eliminate	cccDNA	from	infected	
cells,	 reducing	de	novo	 infection	by	blocking	 cccDNA	establishment	and	 controlling	 its	 activity	
would	pave	the	way	for	long-term	control	of	chronic	hepatitis	B.	
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