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Dna	tes	eht	fo	sisylana	dna	sisylana	dna	sepmas	Fo	noitareneg	ot	g	Snifep	FO	Rebunun	eht	swohs	1	elbat	.)snoitcaretni	nietpâ€â€TREE	to	snoitacifidom	citenegipe	nopu	tca	dna	yfidom	,etaitini	taht	snietorp	citenegipe	eroc	eht	ot	noitidda	nI	.	tnempolevedoruen	namuh	gnirud	sreifidom	nitamorhc	fo	noitaluger	lanoitpircsnart	evisnetxE	)	(	.snoitacifidom
enotsih	fo	snoitubirtsid	cimoneg	no	atad	latnemirepxe	fo	noitargetni	no	sesucof	DMHH	ehT	.dedivorp	osla	si	elpmas	nevig	a	ni	srotcafipe	lla	gnoma	eneg	eht	FO	knar	eliteuq	eht	.	recnac	ni	snrettap	nitamorhc	labolg	ot	snoitcennoc	rieht	dna	eht	FO	srotaluger	ni	snoitatuM	)	(	.)	21Â​Â​Ã¢9	(	etabed	rednu	llits	si	noitpircsnart	stceffa	noitalyhtem	AND	woH
.snoitidnoc	latnemnorivne	dna	ralullec	eht	nopu	gnidneped	yltnereffid	desserpxe	,snietorp	enotsih	tnereffid	07	naht	erom	rof	sedocne	emoneg	namuh	ehT	.snoitcnuf	citenegipe	elbissop	lla	revoc	ot	dedeen	si	noitatonna	lanoitcnuf	evisneherpmoc	,yltnatropmi	tsoM	.])sIPP(	snoitcaretni	nietorpÂ​Â​Ã¢nietorp[	snoitcaretni	eno-ot-eno	fo	mrof	a	ni	detroper	si
snoitcaretni	nietorp	tuoba	noitamrofni	eht	,yllanoitidarT	.sexelpmoc	rieht	dna	sreifidom	citenegipe	,senimatorp	,senotsih	laudividni	esworb	osla	nac	resu	A	.)	26	(	)SBFT(	setis	gnidnib	rotcaf	lanoitpircsnart	cificeps-ecneuqes	fo	sledom	detaruc	sniatnoc	hcihw	,esabatad	OCOMOCOH	eht	fo	yrtne	gnidnopserroc	a	ot	knil	lanretxe	na	edivorp	ew	nwonk	era
secnereferp	ecneuqes	hcus	fI	.	Dne-Kcab	tilt	htiw	dne-tnorf	sliar-no-ybur	that	our	detnelp	ecafretni	bew	yldneirf-resu	AIV	ENILNO	ELBALIAVA	SIROTCIPE	NOITAZISIVE	DNA	ECAFRETNI	BEW	Genes	for	the	production	³	data.	We	will	also	consider	the	inclusion	³	data	for	other	model	agencies,	to	extend	the	scope	of	the	database	to	a	wider	audience.
We	extract	such	annotation	³	relevant	publications,	and	the	PubMed	ID	(PMID)	is	given	in	the	corresponding	field.	For	789	of	these	genes,	we	included	expression	values	in	several	samples,	in	particular	a	collection	³	458	samples	of	human	primary	cells	(for	approximately	200	types	of	cells,	in	many	cases	from	three	individual	donors),	covering	the
largest	of	the	seasonal	states	of	mammalian	cells,	255	different	cell	lines	(representing	approximately	150	subtypes	of	cancer)	and	134	human	postmortem	tissues.	()	DNA	hypermethylation	associated	³	human	aging	occurs	preferably	in	bivalent	chromatin	domains.	In	line	with	this,	it	should	be	emphasized	that,	in	particular,	the	remodeling	³
chromatin	is	usually	not	done	by	unique	proteÃna,	but	by	a	complex	of	proteÃnas,	which	serves	to	activate	its	members	or	increase	its	stability.	​	recently,	chromatin-modifying	proteins	have	been	considered	as	promising	targets	(32).	12	et	al.	.	For	example,	C	for	DNA	or	H3K4	for	histone.	The	resource	is	practical	for	a	wide	range	of	users,	including
biÃ	³	logos,	pharmacÃ	³	logos	and	mÃ©.	The	expression	values	are	pre³sorted	and	pre-filtered	to	have	an	expression	³	greater	than	10	TPM	(cage	labels	per	thousand³	n,	relative	³	normalization	of	record	expression³	but	this	threshold	can	be	dynamically	adjusted.	The	database	provides	598	unique	PubMed	references	to	support	the	annotation	³
proteÃnas	and	complexes.	Funding	³	This	work	was	supported	by	Russian	Fund	for	Basic	Research	(RFFI),	Grant	14-04-00180	to	Y.A.M.	and,	partially,	Grant	15-34-20423	mol_a_ved	a	i.v.k.;	BATATA.	was	supported	by	the	FPDI-2013-1808	grant	from	the	Ministry	of	Economy	and	Competitiveness,	and	for	the	grant³	in	BFU2011-30246	of	the	Ministry	of
Economy	and	Competition,	EspaÃ±a;	A.L.	received	the	support	of	the	Foundation	³	"Ke	Olsson,	the	Swedish	Cancer	Foundation³	and	the	Swedish	Childhood	Cancer	³;	child;	He	put	the	personal	support	of	the	Dinasty	Foundation	Felowship;	Fantom5	was	possible	thanks	to	a	research	scholarship	for	the	Riken	Omics	Science	Center	of	the	Ministry	of
Education,	Culture,	Sports,	Science	and	Japanese	Technology	(Mext)	to	Yoshihide	Hayashizaki,	a	Mext	scholarship	for	the	Riken	Preventive	Medicine	and	Diagnosis	Innovation	Program	a	Yoshihide	Hayashizaki,	a	scholarship	of	the	innovative	Cell	Biology	by	Innovative	Technology	(Cell	Innovation	Program)	of	the	Japanese	Mext	to	Yoshihide
Hayashizaki	and	a	Mext	to	Riken	Center	for	Life	Science	Technologies	scholarship.	Summary	statistics	The	content	of	the	epifactors	database	can	be	described	through	some	summary	statistics.	In	addition,	since	the	role	and	diversity	of	the	epigenic	complexes	are	now	recognized,	the	interactions	between	epigenic	regulators	that	give	rise	to	the
formation	of	stable	epigenic	complexes	must	be	included.	()	Protenes	of	the	tritórax	group:	turn	on	genes	and	keep	them	active.	()	Methbank:	a	database	that	integrates	programming	data	from	the	DNA's	methylation	resolution	and	sequencing	and	sequencing	of	next	generation.	Epifactors	also	contains	information	on	69	protein	complexes	that	are
involved	in	the	epigenic	regulation.	The	majority	of	the	complexes	that	were	previously	considered	the	only	ones	seemed	to	be	members	of	large	and	complex	families,	since	other	proteins	from	the	same	family	could	replace	the	central	subunits	of	the	complex.	Likewise,	at	least	two	groups	of	proteins,	the	mastery	of	union	to	the	methyl	(14)	and	the
CXXC	proteins	(15),	can	recognize	the	dismembered	or	methylated	state	of	the	DNA	and	transmit	seages	to	other	regulatory	proteins.	Therefore,	the	number	of	modifications	covered	is	limited	by	the	number	of	antibodies	available.	Such	modifications	can	modulate	the	structure	of	chromatin,	and	can	be	recognized	by	specific	proteins	or	protein
domains.	The	methylation	of	one	of	the	key	epigenetic	mechanisms,	is	involved	in	differentiation³	pluripotency,	aging,	memory	³	and	responses	to	environmental	changes	(	1¢	​	5	),	and	is	associated	with	is(	sotcudorp	y	sovitejbo	,n³Ãicnuf	us	,san​Ãetorp	ed	adartne	adac	erbos	n³Ãicamrofni	al	racifirev	arap	odazilitu	nah	es	senoicacilbup	saL	.n³Ãicamrofni
al	nadlapser	euq	setnaveler	DIMP	ed	saicnerefer	sal	omoc	​Ãsa	,socif​Ãcepse	y	seralucelom	sotcudorp	y	sovitejbo	sol	,sojelpmoc	ed	n³Ãicamrof	al	ne	sadarculovni	san​Ãetorp	sal	sadiulcni	,acit©Ãnegipe	ne	setnatropmi	sojelpmoc	erbos	n³Ãicamrofni	anoicroporp	ajelpmoc	anig¡Ãp	aL	sojelpmoc	erbos	n³ÃicamrofnI	.	.la	te	06	.rodaledomer	sedadivitca	y
acesn​Ãrtni	aicneuces	ed	saicnereferp	ed	n³Ãicanibmoc	:NDA	le	ne	samosoelcun	ed	n³Ãicciderp	ed	senoicisoP	)(	42	.otcudorp	le	y	ovitejbo	le	,aluc©Ãlom	al	nerbuc	euq	,sotcudorp/sovitejbo	ed	senoicatona	ed	sopit	sert	somanoicroporP	.	.la	te	01	.)8(	senotar	ne	latel	se	san​Ãetorp	satse	ed	areiuqlauc	ed	adidr©Ãp	aL	.salul©Ãc	ed	sopit	selpitlºÃm	ne	noisS
erpxe	us	y	socit©Ãnegipe	serodaluger	erbos	lanoicnuf	n³Ãicamrofni	ed	n³Ãicalipmoc	ed	n³Ãicalipmoc	anu	anoicroporp	euq	largetni	sotad	ed	esab	anu	ed	dadisecen	anu	etsixe	a​Ãvadot	,acit©Ãnegipe	n³Ãicaluger	al	ne	setnetsixe	sosrucer	ed	dadilibinopsid	al	ed	rasep	A	.sanotsih	ed	sarodacifidom	samizne	sal	y	sanotsih	ed	san​Ãetorp	sal	erbos
n³Ãicamrofni	anibmoc	y	ajatnevsed	atse	asnepmoc	adallorrased	etnemetneicer	)24(	emotsiH	sotad	ed	esab	aL	.	.n³Ãisnapxe	ed	esaf	al	etnarud	sacig³Ãlotap	senoicidnoc	noc	socit©Ãnegipe	serotcaf	ed	n³Ãicaicosa	al	erbos	olud³Ãm	nu	odaenalp	ah	eS	.acit©Ãnegipe	al	ed	otneimicerc	odip¡Ãr	ed	opmac	le	ne	najabart	euq	serodagitsevni	sol	arap	asoilav
atneimarreh	anu	¡Ãres	sotad	ed	esab	al	euq	someerC	.senoicacifidom	selat	erbos	naºÃtca	y	neconocer	euq	san​Ãetorp	ed	s©Ãvart	a	amoneg	led	dadilibatse	al	y	acin©Ãg	n³Ãiserpxe	al	natcefa	sanotsih	e	NDA	ed	setnelavoc	senoicacifidom	sal	,neib	s¡ÃM	.seroyam	sonamuh	sorberec	ne	rotomorp	led	osu	le	y	acin©Ãg	n³Ãiserpxe	al	ne	selanoiger
saicnerefid	saL	)(	.saicnerefer	sal	ne	,olpmeje	rop	,odasiver(	socit©Ãneg	sopreuc	sol	ne	etneserp	¡Ãtse	odnauc	n³Ãiserpxe	al	ed	n³Ãicavitca	y	serotomorp	ne	etneserp	¡Ãtse	odnauc	n³Ãicpircsnart	ed	and	complexes	in	which	a	protece	could	be	involved.	The	corresponding	genes	and	their	expression	levels	are	also	listed	in	several	samples,	in	particular
458	samples	of	human	primary	cells,	255	different	cancer	cell	phones	and	134	Human	post	-mortem	tissues.	Each	protece	and	complex	complex	Esuaceb	Elbat	Tnioj	Nwohs	era	tub	,tneddenedni	era	tnemhcirne	rof	stret	stet	owt	Eseht	.snoitcnuf	effects	htw	detaicossa	era	sniamod	Eseht	htiw	snife	snife	sniehw	sledom	setis	gnidnib	rotcaf	noitpircsnart
namuh	fo	noitcelloc	evisneherpmoc	a	:OCOMOCOH	)	(	.rennam	cificeps-ecneuqes	a	ni	AND	dnib	nac	erofereht	dna	sFT	osla	era	srotcaf	citenegipe	emos	taht	gniton	htrow	si	tI	.detadtuo	tahwemos	noitamrofni	eht	sekam	hcihw	,oga	sraey	3	dehsilbup	saw	Esabapat	eht	tsal	eht	,Eht	ot	ot	ot	ot	ot	ot	ot	orcca	,	â€â€TMs	,	,	,	la	te	63	.)	35	(	.srotcaf	citnegipe
fo	noiitifed	depoleved	ew	esoprup	soprup	soprup	soprup	.Elbaliava	no	noitamrofni	fi	,stebrit	tuoba	noitamrofni	htiwmoc	Dnatonna	snitatona	snitatona	snielophhh	Eneg	eht	FO	level	noisserpxe	eht	erehw	Selpmas	ll	l	tamrof	vsc	of	dedaolnwood	Eb	osla	nac	atad	noisserpxe	eht	,eneg	raluctop	ROF	Oitamrofni	gnidivorp	esatuat	detaruc	yllaunam	that
,srotcafipe	tneserp	ew	Ereh	1	Taht	snmuloc	dna	swor	ll	lla	sniatnoc	Elif	dedaolnwod	eht	.la	te	62	.srotcaFipE	ni	sniamod	mafP	gnirrucco	yltneuqerf	tsom	ehTedils	daolnwoDbat	wen	ni	nepO	.dedulcni	era	ereh	detsil	sniamod	eht	htiw	snietorp	lla	tsomla	taht	wohs	)trap	tfel(	srotcaFipE	ni	noisulcni	rof	srebmun	ehT	.esabatad	eht	fo	noitces	daolnwoD	eht
morf	dedaolnwod	eb	NAC	Sellpmas	lla	Srotcaf	Citegipe	eht	ll	selbatbat	noisserpxe	,Osla	.Secruoser	Cilbup	lantxe	ot	SKNIL	Htiw	Dedivorp	Right,	right	that	are	significantly	enriched	within	the	epifactors	(for	example,	the	established	domain)	also	tend	to	enrich	themselves	with	respect	to	a	specific	function	(for	example,	write	a	methylation	of
histones).	The	epigenic	complexes	as	a	starting	point,	use	the	uniprot	definition	of	protein	complexes	as	provided	in	the	field	of	"function"	for	modifying	enzymes	of	histones	and	remodeling	chromatin	proteins.	This	annotation	is	often	implemented	using	the	genus	genus	ontology	(GO),	which	has	a	rich	vocabulary	to	describe	the	protein	function.
Acknowledgments	The	authors	thank	Anna	Palau	for	their	help	with	the	Polycomb	group	complexes,	Darya	Dementieva	for	her	help	with	the	main	grasses	of	the	website	and	with	Wyeth	Wasserman	for	based	on	gene	lists	â	€	in	the	Meshop's	miner.	For	each	gene	we	also	provide	quantile	ranges	of	the	expression	of	the	gene	in	this	sample	relatively	to
all	the	demonstrations.	These	databases	incorporate	not	only	information	about	histones	and	histone	-modifying	enzymes,	but	also	include	other	proteins	that	affect	the	structure	of	chromatin	without	direct	modifications	of	histones.	()	PCGF	homólogues,	CBX	and	RYBP	proteins	define	functionally	different	family	complexes.	This	is	an	open	access
article	distributed	under	the	terms	of	Creative	Commons	Attribution	License	(	,	which	allows	reuse,	distribution	and	reproduction	without	restrictions	in	any	medium,	provided	it	The	original	work	is	cited	correctly.	Recent	findings	suggest	that	the	edges	that	separate	protein	complexes	are	becoming	vague	(56),	which	causes	the	definition	of	the
complexes	to	be	more	complicated.	The	links	to	the	corresponding	entrance	(type	of	cup	or	gen)	of	fantom5	sstar	are	available	in	both	genes	(through	entertainment)	and	pages	of	Content	and	development	of	the	database	to	create	a	complete	database	of	epigenic	regulators,	a	decision	on	which	genes	and	protein	includes	must	be	taken.	()	The	portal
complex,	an	encyclopedia	of	macromolecular	complexes.	in	preparation)	and	other	public	databases.	Through	The	portal	proteÃnas	complexes	of	the	model	organisms	are	available	to	search,	view	and	download.	³	information	on	proteÃnas/genes	The	proteÃnas	page	(for	each	epifactor	or	histone	gene)	provides	a	summary	of	all	available	information	³
proteÃna	profiles	and	expression	³	the	corresponding	gene	obtained	by	CAP	analysis	of	the	expression	³	(CAGE),	in	particular	for	458	human	primaries.	Cell	samples,	255	different	cancer	cell	lines	and	134	human	post-mortem	tissues	(61).	,,.	35	()	NGSMETHDB:	a	database	for	the	³	sequencing	of	next	³	generation³	cytosine-resolution	DNA	³
methylation	data.	In	addition,	the	demethylation	mechanisms	³	active	DNA	are	not	fully	understood.	For	example,	CAF-1	(in	the	lower	right	corner)	participates	in	the	assembly	of	nucleosomes	after	replication³	The	histone	database	(41)	has	an	evolutionary	approach	that	collects	data	on	histones	in	a	large	number	of	organisms,	including	the	human.
29	()	EpigenÃ©:	the	missing	link	to	understand	the	dysfunction	³	beta	cells	in	the	pathogenesis	of	type	2	diabetes.	For	the	largest	of	the	proteÃ	nas	is	provided	the	portÃ	³	ratÃ	³	n	respective	MGI	logo.	()	CFP1	integrates	both	the	content	of	CpG	and	the	gÃ©	activity	for	an	accurate	deposit	³	H3K4ME3	in	embryonic	mother	cells.	42	et	al.	.	It	shows
domains	that	are	enriched	in	epifactors	in	relation	³	a	context	of	20	200	revised	entries	of	human	uniprot	(left	part	of	the	table).	General	design:	function³	n	[optional]	|	Terms]	1.1.	Modification	³	(Alternative	|	Terms)	1.2.	Amendment	³	n1.3.	...	()	The	Mintact	project,	intact	as	a	common	cure	platform	³	11	molecular	³	databases.	Epifactors	contain
information	³	815	proteÃnas,	including	95	histones	and	protamines.	In	human	spermatozoa,	most	histones	are	replaced	by	protamines,	which	is	essential	The	largest	DNA	condensation	in	sperm	cells	(17).	Fantom5	Sstar	provides	a	way	to	explore	samples	of	cells,	transcriptional	initiation	sites	and	regulators	analyzed	in	the	Fantom5	project	(61).
However,	other	categories	of	epigenic	regulators	are	not	covered.	covered.	ed	avitcaretni	arugiFavitisopaid	ragracseDa±Ãatsep	aveun	ne	rirbA	.acit©Ãnegipe	n³Ãicaluger	al	ne	sodarculovni	sojelpmoc	96	y	san​Ãetorp	518	erbos	adairasimoc	y	adallated	n³Ãicamrofni	eneitnoc	euq	sotad	ed	esab	anu	;srotcaFipE	somatneserp	,olle	araP	.GcP	y	08ONI
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sanamuh	sanotsih	ed	n³Ãicacifidom	ed	sotad	ed	esab	al	ne	etnemlaicrap	nadroba	es	)soref​Ãmam(	sonamuh	ne	senoicacifidom	sus	y	sanotsih	saL	.socit©Ãnegipe	serodaluger	ed	setnatropmi	sesalc	sanugla	natlaf	el	nºÃa	salle	ed	anu	adac	a	,largetni	ocit©Ãnegipe	otneimiconoc	ed	esab	anu	aicah	ovitacifingis	osap	nu	natneserper	sotad	ed	sesab	satse
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torPinU	sotad	ed	esab	al	ne	adeuqsºÃb	anu	³Ãzilaer	eS	.	.la	te	15	.loiB	lleC	.	.la	te	25	.selapicnirp	sa​Ãv	sal	y	onamuh	amotsalboilg	led	seneg	sol	enifed	largetni	acim³Ãneg	n³Ãicaziretcarac	aL	)	(	krowteN	hcraeseR	saltA	emoneG	recnaC	93	.mafP	y	IGM	,zertnE	,CNGH	,torPinU	sotad	ed	sesab	razilana	arap	sodazilanosrep	stpircs	norazilitu	eS	sonretxe
sosrucer	a	secalne	y	n³Ãicargetni	,otneimasecorp	for	web	page.	27	(	)	An	integrated	encyclopedia	of	DNA	elements	in	the	human	genome	.	Please	note	that	some	parts	can	be	annotated	with	more	than	one	function³	n.	function	³	n.	ygolonhceT	dna	ecneicS	fo	ytisrevinU	naigewroN	eht	yb	dedivorp	neeb	sah	noitacilbup	ssecca	nepo	rof	gnidnuF	.	es	rep
ecneuques	AND	eht	ni	segnahc	yb	desuac	ton	era	taht	stiart	ralullec	fo	snoitaretla	mret-gnol	dna	elbats	ot	srefer	scitenegipE	ataD	yratnemelppuS	oiduA	oediV	selbat	&	serugiF	stt	noc	elcitrA	weiV	tilpS	FDP	.tcartxe	ot	tluciffid	si	sexelpmoc	hcus	tuoba	noitamrofni	erofeht	dna	,sexelpmoc	detailer	yllacitenegipe	no	sucof	ton	seod	latroP	xelpmoC	eht
,noitcnuf	rieht	tuoba	sliated	htiw	detatonna	era	esabatad	eht	ni	sexelpmoc	hguohtla	tuB	.sreledomer	nitamorhc	gnidocne	seneg	tnalp	deuts	-llew	ylemertxe	no	sesucof	,smsinagro	fo	egnar	daorb	a	rof	snietorp	detaicossa-nitamorhc	no	noitamrofni	sedivorp	hcihw	,)	34	(	BDmorhC	.detargetni	ton	era	semyzne	gniyfidom-enotsih	no	atad	,teY	.)	12Â​ÂÃ​Ã*81
(	yromem	citenegipe	fo	noitamrof	dna	noitavitcani	emosomorhc	,X	,esnopser	egamad	AND	,ytilibats	emoneg	,noitpircsnart	fo	noitaluger	citenegipe	rof	laicurc	era	snoitacifidom	hcuS	.	.la	te	95	.sisab	raluger	a	no	esabatad	eht	otni	seirtne	wen	fo	noitargetni	dna	noitacifitnedi	rof	wolla	ot	dennalp	era	sehcraes	erutaretil	detaepeR	.gnissim	si	,sllec	suoirav
ni	atad	noisserpxe	tnaveler	htiw	noitanibmoc	ni	ralucitrap	ni	,noitalyhtemed	AND	evitca	gnimrofrep	ro	noitalyhtem	AND	gnihsilbatse	snietorp	tuoba	noitamrofni	teY	.noitalyhtem	AND	hsilbatse	nac	,B3TMND	dna	A3TMND	,1TMND	,sesarefsnartlyhtem	AND	tnednepedni	eerht	tsael	tA	.ylgnidrocca	xelpmoc	hcae	morf	snietorp	fo	stes	eht	tcerroc	ot	dna
snoitcaretni	tneisnart	edulcxe	ot	snoinipo	trepxe	dna	srepap	tnecer	tsom	eht	morf	morf	noitamrofni	desu	ew	,eussi	siht	t	emocrevo	ylluf	ton	dluoc	ew	hguohtlA	.sIPP	tneisnart	gnitartsnomed	tsuj	ro	xelpmoc	a	fo	srebmem	elbats	era	snietorp	emos	rehtehw	ot	tcepser	htiw	seiduts	newteb	tnemeergasid	a	ot	sdael	hcihw	,tnetxe	tnereffid	a	ot	evitpursid	era
seuqinhcet	ralupop	suoirav	,esrow	itesse	era	snietorp	etalosi	ot	desu	sequinhcet	eht	fo	ynam	Conflict	of	interest.	Various	histone	brands	tend	to	co-occur	in	patterns,	usually	referred	to	as	the	histone	³	(	22	),	which	in	turn	may	be	Ã¢	Â	​	Ã¢	Â	readings	​	by	other	parts	(	23	).	(	)	CR	Cistrome:	a	ChIP-Seq	database	for	chromatin	regulators	and	histone
modification	links	³	humans	and	mice.	We	also	provide	general	information	³	a	³	of	​	DocsÃ¢	Â	​	Â	​	section	of	the	website,	to	explain	the	resource	structure	and	how	³	can	be	used.	Table	2.Pfam	Domain	significantly	enriched	Pfam	Domains	.	EpiFactors.	function	³	EpiFactors;	amendment	³	n.	FunciÃ	³	n.	In	.	Out.	In	.	Out.	SET	36	2	Writing	of	modification	³
histones;	Methylation	³	histone	33	3	JmjC	22	0	³	elimination	of	histone	³;	Methylation	³	histone	21	1	JmjN	10	0	Elimination	³	the	modification	³	histone;	Histona	methylaciÃ	³	n	9	1	Hist_deacetyl	11	0	Elimination	³	the	modification	³	histone;	Acetylation	³	histone	11	0	SNF2_N	28	4	³	chromatin	remodeling	25	3	Bromodomain	36	2	Modification	of	histone	33
3	zf-HC5HC2H_2	12	0	Modification	³	histone;	Histone	³	12	0	Chromium	26	0	Histone	modification	³	read	10	16	PHD	55	11	Histone	modification	³	read;	Methylation	³	histone	17	38	PWWP	16	6	Modification	³	histone	7	9	For	each	case	in	Table	2	we	show	the	number	of	entries	that	are	either	inside	the	set	(for	example,	in	the	EpiFactors	database)	or
outside	(for	example,	in	the	revised	UniPort	entries	not	included	in	EpiFactors).	These	databases	include	ChromDB	(	43	),	CREMOFAC	(	44	),	and	CR	Cistrome	(	45	).	Original	article	(	)	NCBI	Epigenomics:	a	new	public	resource	for	exploring	epigenÃ	³	data	sets.	Definitions	of	EpiFactors	We	define	epigenÃ©	factors	as	ProteÃunas	that	act	as	histones,
variants	of	histones	or	protamines;	Proteins	that	perform	post-translational	modifications	of	histones	or	that	recognize	such	modifications	(modification	³	Ã	¢	â	€	writers	â	É	¢	â	€,	Proteins	that	change	the	general	structure	of	chromatin	(performing	chromatin	remodeling),	including	proteins	that	move,	expel	or	restructure	nucleosomes	(chromatin
remodeling	dependent	chromatin);	proteins	that	incorporate	histone	variants	into	Nucleosomes	Protein	that	help	folding	and	histone	assembly;	protein	that	act	on	modifications	of	DNA	or	RNA	in	such	a	way	that	it	affects	the	gysteic	expression,	but	not	through	the	RNA	processing;	protein	cofactors	that	form	complexes	with	epigenic	factors,	where
the	formation	of	complexes	is	important	for	the	activity.	This	could	be,	for	example,	H3K4ME	or	H3K4ME3.	Chromatin	remodeling	is	carried	out	by	ATP	-dependent	complexes,	which	move,	expel	or	restructure	nucleosomes	(24).	To	specify	the	members	of	the	complex	PCG1	family,	we	use	the	classification	provided	by	Gao	et	al.	There	is	a	growing
awareness	that	we	must	consider	the	cup	composed	of	molecular	complexes,	each	of	which	performs	an	independent	and	discreet	biological	function	(28).	Future	developments	The	content	of	the	database	is	maintained	and	updated	carefully.	The	knowledge	of	the	useful	growth	has	resulted	in	the	need	for	a	resource	that	compiles,	organizes	and
present	information	cured	to	researchers	in	a	very	accessible	and	afflicting	way	to	use.	However,	the	numbers	indicate	that	we	have	achieved	good	coverage	of	some	important	PFAM	domains.	Each	data	table	contains	a	customizable	set	of	columns	that	have	information	on	respective	entities.	URL	of	the	database:	epigenetics	has	become	a	biomiting
research.	Mol	It	is	worth	it	that	the	essential	and	variable	members	of	the	complex	(according	to	the	uniprot	annotation)	are	marked	in	different	colors.	Since	the	complexes	are	represented	by	a	group	name,	all	the	group's	complexes	will	be	shown	when	the	website's	navigation	figure	will	be	click.	We	manually	extrajust	information	about	the
"function"	of	enzyme	descriptions	ed	ed	sanugla	orep	,selartnec	sacit©Ãnegipe	san​Ãetorp	sal	ne	etnemlapicnirp	somartnec	son	​ÃuqA	.torpinU	ed	sadartnE	¢​â	¬​â	"	adasiver	"n³Ãisiver"	al	ne	evalc	arbalap	al	ne	evalc	arbalap	omoc	ojelpmoc	led	erbmon	le	odnazilitu	sojelpmoc	selat	ne	san​Ãetorp	sarto	somacsub	ogeul	y	,NDA	y	anotsih	ed	cases	should
also	be	included,	in	particular	if	they	are	part	of	protein	complexes	important	for	epigene	processes.	Some	complex	histone	modifiers	and	chromatin	remodelers	were	updated	according	to	Schuettengruber	et	al.	The	term	Ã¢	Â	​	epigeneticsÃ¢	Â	​	Â	​	covers	DNA	and	histone	modifications	as	well	as	chromatin	³.	Dozens	of	genes	have	so	far	been	known	to
encode	proteins	that	establish	or	eliminate	histone	modifications	in	the	human	genome.	When	possible	we	noted	proteÃ	nas	with	class/function	³	functional,	mmolÃ©/complex	product	and	objective	(see	categories	above).	The	complexes	are	located	in	the	area	corresponding	to	the	³	function	shown.	EpiFactors	Summary	EpiFactors	is	a	web-accessible
database	that	provides	extensive	information	³	about	human	proteins	and	complexes	involved	in	epigenetic	regulation³	These	cases	may	include	transcription	factors	(TFs)	that	regulate	genes	that	code	for	epigenÃ©	factors,	TF-like	proteins	that	recruit	epigenÃ©	proteins	for	specific	geneÃ	³	micas	regions,	micro-RNAs	that	act	on	mRNAs	for
epigenÃ©	proteins,	and	non-coding	long	RNAs	that	are	involved	in	genome	³	and	gene	³.	This	makes	a	curated	and	structured	source	of	such	information	³	not	only	beneficial	for	bi³	logos	but	also	for	clinicians.	In	the	last	decade,	enormous	efforts	have	been	made	to	understand	the	epigenÃ©	regulatory	mechanisms.	Data	from	text	mining	using
MeSHOP	(MeSH	Over-represent	Profiles)	were	also	included	(W.	The	most	common	objectives	are	not	only	³,	in	particular,	methylations	and	acetylations,	but	also	phosphorylations	and	ubiquitinations.	The	genes	that	encode	these	regulators	can	in	turn	be	regulated	epigenically	or	by	specific	TFs	(	26	,	27	),	greatly	expanding	the	regulatory	network
without	clear	boundaries	between	the	epigenÃ©	and	not	epigenÃ©.	Among	them	is	PEpiD	(	46	),	an	epigenÃ©	database	that	combines	the	three	widely	characterized	epigenÃ©	mechanisms	(DNA	methylation³	histone	histona	and	microRNA),	involved	in	the	prÃ	³	state	cancer	of	humans,	mice	and	rats.	CR	Cistrome	(	45	)	contains	information	³
chromatin	remodelers	and	histone-modifying	enzymes,	but	with	a	primary	focus	on	their	interactions	based	on	experimental	data	(ChIP-Seq)	in	humans	and	mice.	Any	contributions	from	groups	and	individuals	with	specific	areas	of	epigenetic	experience	are	welcome.	54	et	al.	.	It	also	shows	the	domains	enriched	for	specific	functions	within
EpiFactors,	in	relation	³	the	entire	EpiFactors	database	(right	part	of	the	table).	(	6	,	7	)).	6465	(	)	³	chromatin	remodeling	in	the	differentiation	³	the	mammals:	ATP-dependent	remodeler	lessons.	The	contents	of	the	database	can	also	be	accessed	through	four	specific	tables:	Â¢	Â	​	Â	​	GenesÃ¢	Â	​,	Ã¢	Â	​	Complexes	Ã¢	Â	​	The	chaperone	histones,	which
are	useful	for	assembling	nucleosomes	after	DNA	replication,	DNA	repair³	and	gene	transcription,	also	play	an	important	role	in	the	regulation	of	epigenÃ©	(	25	).	(	)	MethHC:	a	database	of	DNA	methylation	³	and	³	expression	in	human	cancer.	Wasserman,	communication	³	personal).	However,	in	this	case	we	wanted	a	smaller	set	of	terms	that	would
be	directed	more	directly	to	key	aspects	of	the	epigenÃ©.	Data	sources	To	create	EpiFactors	we	merged	the	most	recent	and	complete	sets	of	epigen-related	genes	from	various	sources,	including	Histone	Infobase	(	42	)	and	selected	research	³	and	relevant	reviews	(	57Ã¢	Â	​	60	).	Recently,	however,	the	approach	has	changed,	and	the	Complex	Portal	(
51	),	a	complex-based	protein	interaction	database	is	now	part	of	the	IntAct	molecular	interaction	database	(	52	).	Currently,	several	public	access	databases	provide	information	³	the	subject.	Such	definitions	are	always	arbitrary	to	some	extent	although	we	believe	that	our	definition	³	encompasses	the	greatest	number	of	genes	and	proteins	involved
in	epigene	regulation³	(	)	The	histone	database:	an	integrated	resource	for	histones	and	histones	histones	lacigolohtap	dna	lamron	suoirav	ni	snrettap	noitalyhtem	tuoba	noitamrofni	edivorp	yliramirp	,)	93	(	)AGCT(	saltA	emoneG	recnaC	ehT	dna	)	83	(	recnaCyhteM	,)	73	(	CHhteM	,)	63	(	BDemolyhteM	,)	63	(	knaBhteM	,)	53	(	BDhtemSGN	,)	43	,	333	(
BD	hte3	cus	,noitalyhtem	AND	no	sesabataD	.)	45	(	.veR	.snoitacifidom	lanoitalsnart-tsop	elbisrever	fo	rebmun	egral	a	ot	tcejbus	era	senotsiH	.	detailed	yhtem-repyh	era	sfitom	gnidnib	rotcaf	noitpircsnart	susnesnoc	devresnoc	ediw-emoneG	)	(	.meht	fo	weivrevo	feirb	a	tneserp	ew	woleB	.sniamod	mafP	dehcirne	yltnacifingis	tsom	ht	swohs	2
elbaT.ecnerrucco	eno	sa	detnuoc	era	nietorp	emas	eht	nihtiw	niamod	a	fo	secnerrucco	elpitluM	.atad	erutaretil	no	ylevisulcxe	tsomla	desab	saw	hcihw	,srotcaFipE	rof	snietorp	gnitceles	nehw	desu	ton	yllamron	saw	noitamrofni	siht	taht	sserts	dluohs	eW	.	.la	te	11	.emehcs	noitatonna	gniwollof	eht	depoleved	erofeht	eW	.snietorp	deifitnedi	lla	fo
sgolarap	detagitsevni	dna	rof	dehcraes	osla	eW	.sexelpmoc	tnaveler	yllacitenegipe	96	dna	,srotcafoc	rieht	dna	semyzne	gniyfidom-nitamorhc	dna	enotsih	,ANR/AND	027	,)senimatorp	gnidulcni(	stnairav	enotsih	h	dna	senotsih	59	deifitnedi	ew	hcraes	erutaretil	dna	esabatad	evitsuahxe	siht	hguorhT	.	seneg	gnidoc-nietorp	dna	ANR	gnidoc	-non	gnol
namuh	fo	noitaluger	laitnereffid	yllabolg	slaever	sisylana	retomorP	)	(	.	setis	gnidnib	rotcaf	noitpircsnart	no	noitalyhtem	enisotyc	fo	stceffE	)	(	.snoitacifidom	citenegipe	fo	noitubirtsid	cimoneg	ht	no	desucof	ylniam	era	yeht	,stes	atad	cimonegipe	gnirolpxe	rof	seitilibissop	suomrone	edivorp	secruoser	hcus	hguohtlA	.euqinhcet	noisserpxE	eneG	fo
sisylanA	paC	gnisu	muitrosnoc	5MOTNAF	eht	yb	deniatbo	erew	seulav	noisserpxE	.erutaretil	eht	no	desab	seno	gnissim	da	dna	snietorp	cificomer-non	evomer	ot	seirtne	iatbo	eht	detaruc	eW	.detcepxe	sa	ylniam	era	2	elbaT	ni	detsil	sniamod	ehT	.secruoser	cilbup	rehto	yna	ni	elbaliava	ton	si	srotcaf	citenegipe	no	noitamrofni	fo	noitalipmoc	elpma	hcus
,egdelwonk	ruo	fo	tseb	eht	oT	.	snietorp	daer[	noitacifidom	enotsiH	]rotcafoc[	enorepahc	enotsiH]rotcafoc[	gniledomer	nitamorhCgnitide	ANRm	.2.2)Â	ANR​Ã¢|	noitadarged	|	noitanimaed	|	noitalyrohpsohp(	ANR	.1.2	]rotcafoc[	noitacifidom	ANR	)Â	ANR​Ã¢|	noitalyhtemyxordyh	|	noitalyhtemed	|	noitalyhtem(	AND	.1.1	]rotcafoc[	noitacifidom	AND	:desu
eb	yam	taht	smreT	.	Â​Â​Ã¢	,	.srotaluger	citenegipe	suoirav	no	noitamrofni	etargetni	ot	yrt	dna	rehtruf	pets	eno	og	sesabatad	emoS	.	semyzne	gniyfidom	enotsih	dna	snietorp	enotsih	namuh	fo	esabegdelwonk	lanoitaler	aÂ​	​Â	ipe	fo	seiduts	tneceR	.snoitcaretni	)tnedneped-txetnoc	dna	elbisrever	,emit-trohs(	tneisnart	dna	)gnimrof	xelpmoc	,emit-gnol(
elbats	newteb	noitcnitsid	on	htiw	yllausu	,sIPP	fo	sdnasuoht	htiw	sresu	gnidivorp	sesabatad	lareves	era	erehT	.sessecorp	lacigolohtap	dna	lamron	esrevid	ni	snietorp	eseht	elor	eht	yduts	ot	srotagitsevni	gnigaruocne	si	siht	dna	,derevocsid	neeb	evah	sexelpmoc	citamyzne	rof	lacitirc	era	ro	snoitacifidom	citenegipe	esylatac	taht	semyzne	ynaM	.sredrosid
namuh	gnidnatsrednu	rof	osla	tub	sessecorp	lacigoloib	latnemadnuf	gnidnatsrednu	rof	ylno	ton	,tnaveler	ylemertxe	si	sexelpmoc	rieht	dna	srof	taluger	citenegipe	tuoba	noitamrofni	eht	,erofehT	.atad	emotpircsnart	dna	emonegipe	etargetni	yeht	sa	,denoitnem	eb	dluohs	)	93	(	AGCT	dna	)	74	(	SNARTIPE	oslA	.	Â​Â​Ãanagnal	enotsih​	​Â	.la	te	26	.)	61	(	)4H
dna	3H	,B2H	,A2H	fo	seipoc	owt(	senotsih	thgie	fo	desopmoc	si​Â​	​	​Ã	it	citeneg	fo	noitacifitnedI	)	(	.	la	te	asiasasasegbA(	RATSS	5MOTNAF	,mafP	,IGM	,zertnE	,CNGH	,torPinU	ot	sknil	lanretxe	edivorp	ew	,reilrae	denoitnoitatonna	eht	ot	notitidda	nI	.sequinhcet	latnemirepxe	obtained	obtained	by	tsum2erugiF	35	FT	21	nietorp	dloffacS	72	rosserper	FT
92	nietorp	(GcP)	puorg	bmocyloP	81	rotavitca	FT	85	rotachaoc	esare	noitacifidum	enotsiH	4	noitanillurtic	enotsiH	66	esare	noitacifidom	enotsiH	2	noitorsiH	2	noitorsi9H	599	55	noitalirohpsohp	enotsiH	09	nioitacifidom	enotsiH	931	noitaliteca	enotsiH	21	rotacifidum	enotsiH	721	noitalihtem	enotsiH	51	noitacifidum	enotsiH	01	gnitide	ANRm	62
enorpahc	enotsiH	9	noitadarged	ANR	14	rotacoc	gniledomer	amorhC	5	noitalihttih1010010	and	ANITR01000000000000000000000000000000	3	noitacifidom	(ANR	7	noitalihtem)	and	22	noitacifidom	(AND).	tnoC	.	noitacifidoM	.	tnoC	.	noitcnuF	noitatonna	no	nimaram	fu	ycneqerF.1	elbaT	.esabatad	ehf	sdrocer	tanaveler	eht	odeknil	si	secnerefer	to
ttelpmoc	A	.sexelpmoc	tnereffid	fo	yterv	a	fo	noitaminiaruetaprap	snietorp	deuert	.eo	.eert2800000000000000000002000000000000000000.	snrefeR.sreledomer	nitamorhc	fo	alor	ehf	fnoitingocer	dessercni	na	na	na	neb	seh	reht,	saray	lareves	tasal	aht	revO.)	56	(gniledomer	nitamorhc	ni	niamod2FNS7dna	noitalitecid	enotsih	ni	niamod	lytecid_tsiH	h,)
46	(noitalihtemsih	ni	niamod	(ijuJ)	jmJ	eht,	36	(noitennumi	enoteh	enovnovt	vnik	wt)	wnik	Amvnik,	Amonete,	Ameneo,	Nieo,	aEo,	Nieo,	Nieo,	Nieo,	Eo,	itoelcun	ralucitrap	eht	sdnopserroc	tegrat	ehT	.deralced	enoN	.seilimaf	xelpmoc	lanoitcnuf	91	national	derutcurts	era	sexelpmoc	eherofereht	dna,	sexelpmoc	citenegipe	puorg	ot	deirt	ew,enil	under	nI
.sexelpmoc	gniyfidom-enotsih	fo	srebmem	laitnasse	elpmaxe	rof,noitcnuf	citeneevah	nwohlpecilpxe	nyevhNoCFIRucrEwNcrEwRui	|	rotavitca(	FT.1.8	FT	Nietorp	dloffacSnietorp(GcP)	puorg	bmocyloP)Protected	by	Land​Nationality|	noitanillurtic	|	noitalycANclG	|	Nautilus	|	noitanitiuqibo	|	Noitalirohpsop	|	Noitaliteca	|	Noitalihtem	Enotsi	H.1.5
[Rotcafoc]	[esare]	|	ITRW	Pfam	domains	in	EpiFactors.	The	names	of	histones	and	complexes	are	linked	to	the	corresponding	entities	in	the	database.	Annotation	³	functional	classes	An	important	aspect	of	the	database	is	to	provide	a	useful	and	complete	functional	annotation	³	epigenÃ©	factors.	However,	several	groups	of	proteÃnas,	such	as	10-11	³
translocation	proteins	(TETs)	and	DNA	glucosylases,	have	been	shown	to	be	involved	(	13	).	CREMOFAC	(	44	)	focuses	on	ATP-dependent	and	independent	chromatin	³	remodeling	factors	with	reduced	information	³	histone-modifying	enzymes.	The	³	of	the	product	provides	the	output	of	the	reaction,	³	as	detailed	as	possible.	To	improve	the	scoring	³	all
repressive	complexes,	we	use	a	thorough	review	³	Laugesen	and	Helin	(	55	).	It	is	known	that	several	of	these	domains	are	strongly	associated	with	epigenetic	processes	(see	below).	Nat.	However,	³	were	included	in	EpiFactors	proteÃ	nas	in	which	the	role	as	an	epigenÃ©	factor	was	supported	by	literature.	The	home	page	provides	a	³	representation
of	epigenÃ©	processes,	with	all	the	main	elements	being	Ã¢	Â	​	Â	​	clickableÃ¢	Â	​	and	linked	to	the	corresponding	complex	groups	(	Figure	1	).	It	should	be	noted	that	deregulation	³	epigenetic	processes	is	observed	in	many	complex	human	diseases,	including	cancer,	neurodegenerative	diseases	and	diabetes	(	29Ã¢	Â	​	31	).	9	et	al.	.	In	addition,	there
are	several	databases	that	incorporate	all	kinds	of	epigenÃ©	information,	such	³	the	EpigenÃ	³	mica	resource	of	the	NCBI	(	48	,	49	),	the	EpigenÃ	³	mica	data	resource	of	the	NIH	roadmap	(	50	)	or	ENCODE	(	27	).	It	shows	all	the	genes	expressed	in	a	particular	sample.	The	molecule	can	be	chromatin,	histone,	DNA,	RNA	or	mRNA.	15	et	al.	.	.
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