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Figure	1	Schematic	representation	of	a	bicuspid…	Figure	1	Schematic	representation	of	a	bicuspid	aortic	valve.	(a)	Transverse	section	through	the	aorta…	A	roadmap	to	investigate	the	genetic	basis	of	bicuspid	aortic	valve	and	its	complications:	insights	from	the	International	BAVCon	(Bicuspid	Aortic	Valve	Consortium).	Prakash	SK,	Bossé	Y,
Muehlschlegel	JD,	Michelena	HI,	Limongelli	G,	Della	Corte	A,	Pluchinotta	FR,	Russo	MG,	Evangelista	A,	Benson	DW,	Body	SC,	Milewicz	DM;	BAVCon	Investigators.	Prakash	SK,	et	al.	J	Am	Coll	Cardiol.	2014	Aug	26;64(8):832-9.	doi:	10.1016/j.jacc.2014.04.073.	J	Am	Coll	Cardiol.	2014.	PMID:	25145529	Free	PMC	article.	Review.	Access	through	your
institutionVolume	663,	15	July	2018,	Pages	115-120	rights	and	contentCongenital	bicuspid	aortic	valve	(BAV)	is	the	most	prevalent	form	of	congenital	heart	defect	in	humans.	The	prevalence	of	BAV	is	approximately	0.4%	to	2%	in	the	general	population,	and	is	much	higher	in	the	cases	concomitant	with	other	congenital	cardiovascular	malformations
(Li	et	al.,	2017;	Prakash	et	al.,	2014;	Roberts	et	al.,	2012).	BAV	contributes	to	more	cardiovascular	deaths	and	complications	than	all	the	other	congenital	heart	defects,	including	aortic	regurgitation,	stenosis,	dilatation,	aneurysm,	dissection	and	rupture	as	well	as	infective	endocarditis,	cardiac	arrhythmias,	ventricular	fibrosis	and	heart	failure	that
requires	heart	transplantation	(Lee	et	al.,	2017;	Lluri	et	al.,	2017;	Masri	et	al.,	2017;	Petit	et	al.,	2016;	Roberts	et	al.,	2016;	Roman	et	al.,	2017;	Sannino	et	al.,	2016).	In	fact,	BAV	underlies	70%	to	85%	of	stenotic	aortic	valve	in	children	and	at	least	50%	of	aortic	stenosis	in	adults	(Padang	R,	Bagnall	RD,	Semsarian	C,	2012).	Moreover,	thoracic	aortic
dilatation	occurs	in	30–70%	of	individuals	with	BAV,	and	aortic	valve	incompetence	occurs	in	up	to	47%	of	BAV	patients	(Yang	et	al.,	2017).	Furthermore,	BAV	confers	an	8-fold	increased	risk	of	aortic	dissection,	and	over	a	25-year	period,	the	risk	for	valve	replacement	is	53%,	for	aneurysm	formation	is	26%,	and	for	aortic	surgery	is	25%	(Padang	et
al.,	2012b).	As	such,	BAV	imparts	a	heavier	burden	of	disease	than	all	other	congenital	heart	malformations	combined	(Padang	et	al.,	2012b;	Yang	et	al.,	2017),	which	highlights	the	urgent	need	for	elucidating	the	molecular	basis	of	the	disease.During	vertebrate	embryogenesis,	cardiac	valvular	morphogenesis,	which	begins	with	the	formation	of
endocardial	cushions	in	the	atrioventricular	canal	and	outflow	tract	of	the	primitive	heart	tube,	undergoes	a	complex	biological	process	that	necessitates	accurate	regulation	of	cell	proliferation,	differentiation,	migration,	adhesion	and	apoptosis	(Li	et	al.,	2018).	Both	genetic	and	environmental	risk	factors	may	disturb	this	developmental	process,
leading	to	abnormal	valvulogenesis	and	the	formation	of	a	BAV	(Giusti	et	al.,	2017;	Li	et	al.,	2018;	Padang	et	al.,	2012b).	Recently,	increasing	evidence	demonstrates	strong	genetic	components	involved	in	the	pathogenesis	of	BAV,	and	mutations	in	several	genes,	including	those	encoding	signaling	molecules,	extracellular	matrix	proteins,	and	cardiac
transcription	factors	such	as	zinc-finger	transcription	factors	GATA4	and	GATA5	as	well	as	homeodomain-containing	transcription	factor	NKX2.5,	have	been	causally	linked	to	BAV	(Bonachea	et	al.,	2014;	Dargis	et	al.,	2016;	Giusti	et	al.,	2017;	Li	et	al.,	2018;	Padang	R,	Bagnall	RD,	Richmond	DR,	2012;	Padang	et	al.,	2012b;	Qu	et	al.,	2014;	Yang	et	al.,
2017).	As	another	member	of	the	GATA	family	of	transcription	factors	and	a	direct	target	gene	for	NKX2.5	in	the	developing	heart	(Molkentin	et	al.,	2000),	GATA6	is	pivotal	for	proper	cardiac	and	valvular	morphogenesis	in	vertebrates	(Holtzinger	and	Evans,	2007;	Kodo	et	al.,	2009;	Laforest	and	Nemer,	2011;	Lentjes	et	al.,	2016;	Maitra	et	al.,	2009;
Xin	et	al.,	2006;	Zhao	et	al.,	2008).	Moreover,	the	expression	spectrum	and	functional	profiles	of	GATA6	overlap	at	least	partially	with	those	of	the	well-established	BAV-related	genes	GATA4,	GATA5	and	NKX2.5	during	embryonic	cardiogenesis	(Holtzinger	and	Evans,	2007;	Kodo	et	al.,	2009;	Laforest	and	Nemer,	2011;	Lentjes	et	al.,	2016;	Maitra	et
al.,	2009;	Xin	et	al.,	2006;	Zhao	et	al.,	2008).	Furthermore,	mutations	in	GATA4,	GATA5,	GATA6	and	NKX2.5	have	been	reported	to	cause	similar	congenital	heart	defects,	including	cardiac	outflow	tract	and	septal	defects	(Cao	et	al.,	2016;	Chen	et	al.,	2016;	Li	and	Yang,	2017;	Tong,	2016;	Yu	et	al.,	2018;	Zhang	et	al.,	2018).	These	findings	made	it
justifiable	to	screen	GATA6	as	a	prime	candidate	gene	for	human	BAV.From	July	2014	to	June	2017,	a	study	cohort	of	152	unrelated	patients	with	BAV	was	recruited	from	the	Chinese	Han	population.	The	available	close	relatives	of	the	index	patient	carrying	an	identified	GATA6	mutation	were	also	included.	A	total	of	200	unrelated	healthy	subjects
without	BAV	(120	males	and	80	females,	with	an	average	age	of	47 years),	who	were	matched	for	ethnicity,	age	and	gender,	were	enrolled	as	controls.	The	study	individuals	experienced	a	comprehensive	clinical	assessment,In	this	study,	152	unrelated	patients	affected	with	BAV	were	clinically	investigated	in	contrast	to	200	unrelated	healthy
individuals	without	BAV.	None	of	the	study	participants	had	known	environmental	risk	factors	contributing	to	congenital	cardiovascular	defects,	such	as	maternal	illness,	drug	use,	smoking	and	exposure	to	toxicants	and	ionizing	radiation	during	the	first	trimester	of	pregnancy	(Qu	et	al.,	2014).	No	significant	difference	in	gender	or	race	existed
between	the	case	and	controlIn	the	current	study,	a	novel	heterozygous	mutation	in	GATA6,	p.E386X,	was	identified	in	a	family	with	BAV.	The	mutation	co-segregated	with	BAV	in	the	family	and	was	absent	from	the	400	reference	chromosomes.	The	nonsense	mutation	was	predicted	to	generate	a	truncated	protein	lacking	several	functionally	pivotal
structural	domains,	including	two	zinc	finger	(ZF)	domains	and	a	nuclear	localization	signal	(NLS).	The	N-terminal	ZF	domain	is	responsible	for	target	DNA	sequence	recognition	andThe	authors	have	stated	that	no	conflict	of	interests	exists.The	authors	are	really	grateful	to	the	study	subjects	for	their	participation	in	the	study.	This	work	was
financially	supported	by	the	National	Natural	Science	Foundation	of	China	(81470372	and	81641014),	the	Natural	Science	Foundation	of	Shanghai,	China	(16ZR1432500),	and	the	Project	Foundation	of	Health	and	Family	Planning	Commission	of	Shanghai,	China	(20134y122).R.	Zhao	et	al.E.	Zhang	et	al.Y.	Yu	et	al.Y.F.	TongA.	Sannino	et	al.M.J.
Roman	et	al.W.C.	Roberts	et	al.W.C.	Roberts	et	al.X.K.	Qu	et	al.S.K.	Prakash	et	al.C.J.	Petit	et	al.R.	Padang	et	al.J.D.	Molkentin	et	al.J.D.	MolkentinM.	Maitra	et	al.G.	Lluri	et	al.R.G.	Li	et	al.Y.	Li	et	al.S.Y.	Lee	et	al.B.	Laforest	et	al.A.	Holtzinger	et	al.E.	Girdauskas	et	al.Bicuspid	aortic	valve	(BAV)	is	the	most	common	congenital	heart	malformation.	BAV
patients	are	at	increased	risk	for	aortic	valve	disease	(stenosis/regurgitation),	infective	endocarditis,	thrombi	formation	and,	in	particular,	aortic	dilatation,	aneurysm	and	dissection.	This	review	aims	at	exploring	the	possible	interplay	among	genetics,	extracellular	matrix	remodeling,	abnormal	signaling	pathways,	oxidative	stress	and	inflammation	in
contributing	to	BAV-associated	aortopathy	(BAV-A-A).	Novel	circulating	biomarkers	have	been	proposed	as	diagnostic	tools	able	to	improve	risk	stratification	in	BAV-A-A.	However,	to	date,	the	precise	molecular	and	cellular	mechanisms	that	lead	to	BAV-A-A	remain	unknown.	Genetic,	hemodynamic	and	cardiovascular	risk	factors	have	been	implicated
in	the	development	and	progression	of	BAV-A-A.	Oxidative	stress	may	also	play	a	role,	similarly	to	what	observed	in	atherosclerosis	and	vulnerable	plaque	formation.	The	identification	of	common	pathways	between	these	2	conditions	may	provide	a	platform	for	future	therapeutic	solutions.Bicuspid	aortic	valve	(BAV)	is	the	most	common	congenital
heart	defect,	found	in	up	to	2%	of	the	population	and	associated	with	a	30%	lifetime	risk	of	complications.	BAV	is	inherited	as	an	autosomal	dominant	trait	with	incomplete	penetrance	and	variable	expressivity	due	to	a	complex	genetic	architecture	that	involves	many	interacting	genes.	In	this	review,	we	highlight	the	current	state	of	knowledge	about
BAV	genetics,	principles	and	methods	for	BAV	gene	discovery,	clinical	applications	of	BAV	genetics,	and	important	future	directions.View	all	citing	articles	on	ScopusEvaluation	of	copy	number	variation	(CNV)	in	BRCA1/2	genes,	due	to	large	genomic	rearrangements	(LGRs),	is	a	mandatory	analysis	in	hereditary	breast	and	ovarian	cancers	families,	if
no	pathogenic	variants	are	found	by	sequencing.	LGRs	cannot	be	detected	by	conventional	methods	and	several	alternative	methods	have	been	developed.	Since	these	approaches	are	expensive	and	time	consuming,	identification	of	alternative	screening	methods	for	LGRs	detection	is	needed	in	order	to	reduce	and	optimize	the	diagnostic	procedure.
The	aim	of	this	study	was	to	investigate	a	Competitive	PCR-High	Resolution	Melting	Analysis	(C-PCR-HRMA)	as	molecular	tool	to	detect	recurrent	BRCA1	LGRs.C-PCR-HRMA	was	performed	on	exons	3,	14,	18,	19,	20	and	21	of	the	BRCA1	gene;	exons	4,	6	and	7	of	the	ALB	gene	were	used	as	reference	fragments.This	study	showed	that	it	is	possible	to
identify	recurrent	BRCA1	LGRs,	by	melting	peak	height	ratio	between	target	(BRCA1)	and	reference	(ALB)	fragments.	Furthermore,	we	underline	that	a	peculiar	amplicon-melting	profile	is	associated	to	a	specific	BRCA1	LGR.	All	C-PCR-HRMA	results	were	confirmed	by	Multiplex	ligation-dependent	probe	amplification.C-PCR-HRMA	has	proved	to	be
an	innovative,	efficient	and	fast	method	for	BRCA1	LGRs	detection.	Given	the	sensitivity,	specificity	and	ease	of	use,	c-PCR-HRMA	can	be	considered	an	attractive	and	powerful	alternative	to	other	methods	for	BRCA1	CNVs	screening,	improving	molecular	strategies	for	BRCA	testing	in	the	context	of	Massive	Parallel	Sequencing.Interest	lies	in	the
creation	of	novel	nanocomposite	materials	obtained	through	mixing,	impregnation	or	incorporation	techniques.	One	such	technique	is	ion	implantation	which	possesses	the	potential	for	retaining	properties	from	the	base	material	and	implanted	material	as	well	as	any	effects	observed	from	combining	the	two.	To	this	end	low-energy	(15	keV)
implantation	of	lead	ions	of	various	fluences	was	performed	in	conducting	polypyrrole	films.	The	presence	of	lead-rich	particles	was	evidenced	through	transmission	electron	microscopy.	An	interesting	trend	was	observed	between	fluence	and	conductivity.	Of	the	fluences	tested,	the	optimum	fluences	of	lead	ion	implantation	in	polypyrrole	films	for
enhanced	conductivity	are	5	×	1014	at.	cm−2	and	2	×	1015	at.	cm−2.	The	conductivity	and	stability	appear	to	result	from	a	combination	of	effects:	polymer	degradation	arising	from	ion	beam	damage,	an	increase	in	charge-carriers	(dications)	present	after	implantation	and	precipitation	of	Pb-rich	nanoparticles.	Monitoring	conductivity	over	time
showed	increased	retention	of	conductivity	levels	after	lead	implantation.	Improvements	in	stability	for	polypyrrole	open	avenues	for	application	and	bring	polypyrrole	one	step	closer	to	practical	use.	A	mechanism	is	suggested	for	this	advantageous	retained	conductivity.Bicuspid	aortic	valve	(BAV)	is	the	most	common	form	of	congenital
cardiovascular	defect	in	humans	and	is	associated	with	substantial	morbidity	and	mortality.	Emerging	evidence	demonstrates	that	genetic	risk	factors	play	an	important	role	in	the	pathogenesis	of	BAV.	However,	BAV	is	a	genetically	heterogenous	disorder,	and	the	genetic	defects	underpinning	BAV	in	most	patients	remain	to	be	identified.	In	the
present	study,	the	coding	exons	and	flanking	introns	of	the	NKX2.5	gene,	which	encodes	a	homeodomain-containing	transcription	factor	essential	for	the	normal	development	of	the	aortic	valve,	were	sequenced	in	142	unrelated	patients	with	BAV.	The	available	relatives	of	the	mutation	carrier	and	200	unrelated	healthy	subjects	used	as	controls	were
also	genotyped	for	NKX2.5.	The	functional	characteristics	of	the	mutation	were	delineated	by	using	a	dual-luciferase	reporter	assay	system.	As	a	result,	a	novel	heterozygous	NKX2.5	mutation,	p.K192X,	was	identified	in	a	family	with	BAV	transmitted	in	an	autosomal	dominant	pattern.	The	nonsense	mutation	was	absent	in	400	control	chromosomes.
Functional	analyses	revealed	that	the	mutant	NKX2.5	had	no	transcriptional	activity	compared	with	its	wild-type	counterpart.	Furthermore,	the	mutation	abolished	the	synergistic	transcriptional	activation	between	NKX2.5	and	GATA5,	another	transcription	factor	crucial	for	the	aortic	valvular	morphogenesis.	In	conclusion,	this	study	is	the	first	to	link
an	NKX2.5	loss-of-function	mutation	to	enhanced	susceptibility	to	human	BAV,	providing	novel	insight	into	the	molecular	mechanism	of	BAV	and	suggesting	potential	implications	for	genetic	counseling	and	clinical	care	of	families	presenting	with	BAV.View	full	text
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