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When	the	spindle	migrates	towards	the	cortex,	an	increase	in	tyrosinated	α-tubulin	on	the	cortical	side	of	the	spindle	makes	detachment	more	likely	to	happen	on	the	cortical	side,	resulting	in	biased	flipping	towards	the	egg	side	(figure	3b)	[38].	Goodwin	EB,	Ellis	RE.	Synergy	between	tubulin	inhibitors	and	mitotic	kinases	inhibitors	was	determined
by	culturing	CAL51	cells	with	various	doses	of	BI2536	(a),	Volsertib	(b),	Barasartib	(c),	Dinaciclib	(d)	in	the	absence	(dotted)	or	presence	of	tubulin	inhibitors,	1	µM	L1	(red),	5	µM	A15	(black,	square),	3	µM	J3	(black,	triangle)	or	20	nM	Nocodazole	(black,	op	triangle)	added	at	the	time	of	drug.	McGovern	SL,	Qi	Y,	Pusztai	L,	Symmans	WF,	Buchholz	TA.
(doi:10.1002/(sici)1098-1128(199807)18:43.0.co;2-u)	Crossref,	PubMed,	ISI,	Google	Scholar2.	71,	1881-1884.	(doi:10.1093/femsle/fnw002)	Crossref,	PubMed,	ISI,	Google	Scholar19.	(doi:10.1155/2015/635792)	Crossref,	PubMed,	ISI,	Google	Scholar2.	(doi:10.1038/34675)	Crossref,	PubMed,	ISI,	Google	Scholar56.	However,	unlike	Pgl,	the	BREX	system
prevents	initial	phage	replication	by	methylation	[32].	Ackermann	&	DuBow	[20]	equated	carrier	state	infection	to	lysogeny	by	a	plasmid-like	prophage.Ripp	&	Miller	[8,9]	described	pseudolysogeny	as	a	type	of	phage–host	interaction	in	which	the	phage	nucleic	acid	neither	integrates	into	the	host	chromosome	as	a	prophage	(lysogeny)	nor	elicits	lytic
response	but	resides	within	the	cell	in	a	non-active	form.	ING1KD	increases	the	invasive	potential	of	several	cancer	cell	lines	and	disrupts	cell–cell	junction	integrity	in	MCF7	cells.	Its	I.	This	implicates	an	expansion	factor	of	6.0,	significantly	higher	than	the	expansion	factor	of	the	gel	(4.7).	Bertoli	C,	Skotheim	JM,	de	Bruin	RA.	As	centromere	drive	in
mice	has	been	shown	to	require	the	recruitment	of	destabilizing	factors,	the	pericentromere	has	an	underappreciated	role	in	this	form	of	drive.	Virgin	females	and	males	were	kept	separately	for	three	days	and	then	crossed.	Fluorescence	increases	as	the	proteins	denature	and	expose	the	hydrophobic	residues	that	bind	the	fluorescent	dye.
Akhmanova	A,	Steinmetz	MO.	2013RhoA,	RhoB	and	RhoC	have	different	roles	in	cancer	cell	migration.	(doi:10.1086/342730)	Crossref,	PubMed,	ISI,	Google	Scholar87.	Not	all	sperm	will	fertilize	an	egg,	so	they	are	in	direct	competition	with	each	other,	racing	towards	an	egg.	Harvey	H,	Bondy-Denomy	J,	Marquis	H,	Sztanko	KM,	Davidson	AR,	Burrows
LL.	84,	549-558.	(doi:10.1099/mic.0.000799)	PubMed,	ISI,	Google	Scholar57.	(a)	RT-qPCR	analysis	of	IrHRG	in	adult	female	midguts	dissected	from	females	fed	serum	for	3	days.	[3]rabbit1	:	2001	:	200L8C4PFR2	constituent	of	PFRKohl	et	al.	(doi:10.1007/BF00328227)	Crossref,	PubMed,	ISI,	Google	Scholar29.	9,	e1003269.	When	the	CRISPR	arrays
were	studied	from	a	naive	host	and	two	individual	carrier	states	(formed	with	different	phages),	spacer	acquisition	was	detected	only	in	the	carrier	state	cells.	H2A.Z	also	physically	associates	with	Ccp1.	MBF,	MluI	box-binding	factors;	MCB,	MluI	cell	cycle	box;	SPB,	spindle	pole	body;	NE,	nuclear	envelope.Download	figureOpen	in	new	tabDownload
PowerPointA	recent	exciting	finding	suggested	that	DNA	replication	may	act	as	a	key	player	in	preventing	the	mislocalization	of	CENP-A	[163].	These	cell	deaths	depend	on	the	SAC,	suggesting	that	long	mitotic	arrest	is	critical	for	cell	death.	Given	this,	we	used	females	only	for	all	further	experiments.	It	is	also	important	to	note	that	pseudolysogeny
(see	§3.4)	can	lead	to	the	formation	of	a	carrier	state	population	of	sensitive	and	resistant	cells	[26]	(see	§8.4).	Suijkerbuijk	SJE,	Vleugel	M,	Teixeira	A,	Kops	GJPL.	Umesono	K,	Toda	T,	Hayashi	S,	Yanagida	M.	Nevertheless,	the	ability	to	cure	the	host	from	the	phage	could	also	be	connected	to	lysogeny,	as	evidenced	by	E.	1999Odor	coding	in	a	model
olfactory	organ:	the	Drosophila	maxillary	palp.	(doi:10.1242/jcs.044321)	Crossref,	PubMed,	ISI,	Google	Scholar46.	(doi:10.1098/rsob.110037)	Link,	ISI,	Google	Scholar51.	9,	871-881.	Drug	Resist.	Bokor	E,	Flipphi	M,	Kocsubé	S,	Ámon	J,	Vágvölgyi	C,	Scazzocchio	C,	Hamari	Z.	elegans.	Grewal	PK,	McLaughlan	JM,	Moore	CJ,	Browning	CA,	Hewitt	JE.
2008Centromere-associated	female	meiotic	drive	entails	male	fitness.	The	raw	CEL	files	were	normalized	using	the	RMA	background	correction	with	quantile	normalization,	log	base	2	transformation	and	mean	probe-set	summarization	with	adjustment	for	GC	content.	The	combined	data	from	these	three	different	experiments	thus	strongly	suggest
that	flies	with	the	Or22ab	variant	are	more	strongly	attracted	to	ethyl	hexanoate	than	are	flies	in	which	Or22a	determines	ab3A	response,	and	thus	that	genotype	at	the	Or22	locus	is	associated	with	variation	in	olfactory	preference	behaviour.Ethyl	hexanoate	and	other	odorants	detected	by	the	ab3A	neuron	are	known	to	be	released	from	a	variety	of
fruits,	including	fruits	on	which	D.	Darriba	D,	Taboada	GL,	Doallo	R,	Posada	D.	After	the	MDR-sup	cells	were	treated	with	5	µM	of	each	compound	for	3	h,	microtubules	were	monitored	using	GFP	tagged	α-tubulin	Atb2	and	live-cell	fluorescence	microscopy.	The	gametophyte	partitions	gametes	(eggs	and	sperm)	which	will	eventually	meet	in
fertilization	producing	a	single-celled	diploid	zygote.	(doi:10.1016/bs.ctdb.2018.11.016)	Crossref,	PubMed,	ISI,	Google	Scholar65.	Infection	Immunity	81,	3620-3626.	(doi:10.1016/j.molcel.2016.08.022)	Crossref,	PubMed,	ISI,	Google	Scholar187.	Zierhut	C,	Yamaguchi	N,	Paredes	M,	Luo	JD,	Carroll	T,	Funabiki	H.	17,	1569-1576.	New	Microbiol.
(doi:10.1093/nar/gkp851)	Crossref,	PubMed,	ISI,	Google	Scholar53.	2008Reorganisation	of	the	dendritic	actin	network	during	cancer	cell	migration	and	invasion.	Genetics	129,	103-117.	81,	431-439.	Genetics	170,	327-334.	27,	368-378.	There	is	a	multitude	of	strategies	by	which	drive	can	be	accomplished,	all	of	which	fall	into	one	of	three	categories:
interference	(reducing	transmission	of	competitors,	e.g.	selfish	mitochondria),	overreplication	(replicating	more	frequently	than	once	per	mitosis	or	meiosis,	e.g.	transposable	elements)	or	gonotaxis	(segregating	towards	the	germline,	e.g.	B	chromosomes)	[3].	2013Control	of	tissue	morphology	by	Fasciclin	III-mediated	intercellular	adhesion.	2012Plk1
regulates	the	kinesin-13	protein	Kif2b	to	promote	faithful	chromosome	segregation.	In	this	system,	the	stronger,	larger	centromeres,	which	build	slightly	smaller	kinetochores,	preferentially	orient	towards	the	egg	pole	in	early	metaphase	I,	prior	to	the	completion	of	spindle	migration	(figure	3c).	1978Major	outer	membrane	proteins	of	E.	brucei	cells,
due	to	their	well-defined	morphology,	a	considerable	body	of	knowledge	on	protein	localization	acquired	by	EM,	and	availability	of	high-quality	antibodies	(see	electronic	supplementary	material,	figure	S2)	appear	to	be	an	excellent	system	to	further	validate	the	approach.	20193D	genomic	architecture	reveals	that	neocentromeres	associate	with
heterochromatin	regions.	34,	973-981.	Genetics	152,	1605-1614.	2014Alternative	bacteriophage	life	cycles:	the	carrier	state	of	Campylobacter	jejuni.	Top.	Therefore,	besides	being	used	as	anti-mitotic	agents,	colchicine-binding	site	compounds	can	also	rapidly	depolymerize	microtubules	of	newly	formed	blood	vessels	or	disrupt	existing	microvessels
to	shut	down	blood	supply	to	tumours	[52–54].	77,	1827-1845.	As	a	matter	of	fact,	in	the	majority	of	metazoan	groups	(starting	from	Mollusca	and	Annelida),	there	is	a	consolidated	presence	of	all	the	DG-binding	partners	at	the	cellular–matrix	interface.	Molecules	21,	1468.	Behav.	AreA	and	putative	HxnR-binding	sites	are	extant	in	the	11	genes	of	the
hxn	regulon.	Syst.	(doi:10.1016/j.ydbio.2007.08.025)	Crossref,	PubMed,	ISI,	Google	Scholar33.	Bamodu	OA,	Huang	WC,	Lee	WH,	Wu	A,	Wang	LS,	Hsiao	M,	Yeh	CT,	Chao	TY.	We	generated	positively	marked	mutant	clones,	surrounded	by	wild-type	tissue,	thereby	allowing	us	to	directly	compare	junction	composition	inside	and	outside	mutant	clones	in
the	same	tissue.	The	Ff	phages	laid	a	foundation	for	early	cloning	and	sequencing	as	well	as	for	developing	phage	display	technique,	which	has	become	a	powerful	tool	in	drug	discovery	[27].Successful	exploitation	of	phages	in	therapeutic	purposes	necessitates	a	detailed	understanding	of	their	lifestyles.	As	mentioned,	these	may	show	latitudinal
clinal	distribution	in	Australia,	with	high	frequencies	of	the	short	allele	in	the	north	and	the	long	allele	fully	penetrant	in	the	south.	(doi:10.1016/j.molcel.2010.09.025)	Crossref,	PubMed,	ISI,	Google	Scholar120.	Habig	M,	Kema	GHJ,	Stukenbrock	EH.	This	review	will	touch	on	various	types	of	female	meiotic	drive	observed	in	different	plant	and	animal
species,	with	the	aim	of	drawing	comparisons	across	these	examples	in	the	context	of	recent,	significant	advancements.Several	comprehensive	studies	have	investigated	preferential	segregation	involving	a	bivalent	or	trivalent	(figures	1b	and	2c,d).	In	fact,	most	sponges	have	a	biphasic	life	cycle,	with	a	planktonic	phase	(as	moving	larvae)	and	a
benthic,	less	mobile	one.	Sheikh	MOet	al.2020HNK-1	sulfotransferase	modulates	α-dystroglycan	glycosylation	by	3-O-sulfation	of	glucuronic	acid	on	matriglycan.	Chromosoma	119,	311-324.	For	instance,	fluorescent	protein	tags	and	time-lapse	fluorescence	microscopy	have	been	used	to	explore	the	pseudolysogenic	relationship	between	phage	P22
and	its	S.	From	Annelida	upwards,	all	the	enzymes	are	present	except	LARGE2.	Takayama	Y,	Sato	H,	Saitoh	S,	Ogiyama	Y,	Masuda	F,	Takahashi	K.	30,	2090-2104.	186,	675-684.	Hence,	the	axoneme	could	be	traced	continuously	from	the	point	of	its	exit	from	the	corset,	running	in	an	incomplete	turn	alongside	the	corset,	and	extending	beyond	its
anterior	end	(figure	1a,c,d;	electronic	supplementary	material,	figure	S1),	consistent	with	previous	observations	[25].	18,	102.	(doi:10.1093/annonc/mdi902)	Crossref,	PubMed,	ISI,	Google	Scholar51.	Reconciliation	was	done	by	GeneRax	v.	We've	discussed	how	drive	involving	bivalents	and	trivalents	are	similarly	controlled	by	centromeres.	The
ubiquitin	E3	ligase	Psh1	interacts	with	CENP-ACse4	through	the	CATD	motif.	Richter	K,	Van	den	Driessche	F,	Coenye	T.	Genes	9,	610.	First,	their	recognition	can	be	challenging	due	to	various	technical	difficulties	and	the	lack	of	clear	defining	characteristics.	7,	604-613.	Images	of	yeast	cells	were	acquired	using	an	Olympus	epifluorescence
microscope	and	further	processed	using	FIJI	software	(	.Membrane-fed	I.	A	great	deal	of	outstanding	work	conducted	in	different	laboratories	has	revealed	that	in	mammals	there	are	(at	least)	13	enzymes	responsible	for	the	consecutive	steps	leading	to	the	mature	M3	core	structure	[27–30].	Burt	A,	Trivers	R.	Embedded	samples	were	thermo-
polymerized	at	62°C	for	48	h.	However,	we	would	caution	against	using	host	starvation	as	a	defining	characteristic	of	pseudolysogeny,	as	it	has	also	been	demonstrated	in	growing	bacterial	cultures	[1,40,41].Pseudolysogeny	has	been	described	for	several	tailed	dsDNA	phages,	such	as	for	myovirus	T4	[1]	and	podovirus	P22	[40,41],	and	the	underlying
genetic	mechanisms	of	such	interactions	are	emerging	[1,40]	(see	§8.2).	Diets	were	exchanged	in	a	12	h	regime,	with	concomitant	addition	of	1	mM	ATP	and	gentamicin	(5	µg	ml−1).	PubMed,	ISI,	Google	Scholar59.	IrHRG	thus	clearly	increased	the	cellular	sensitivity	to	GaPPIX-mediated	toxicity,	which	was	also	evident	from	decreased	catalase
activity	when	cells	were	co-cultured	with	ALA	and	GaPPIX	(figure	3i).	Cell	28,	508-519.	Although	further	analyses	are	required	to	test	if	they	inhibit	pathogenic	yeasts	and	fungi,	drugs	that	selectively	inhibit	fungi	but	not	human	cell	lines	would	be	potential	candidates	for	fungicides	and	antifungal	drugs,	possibly	with	potential	for	agriculture	and
therapeutic	applications	[55,56].The	screening	libraries	comprised	10	371	compounds	from	the	Rockefeller	University	High-Throughput	Screening	Resource	Center	(	.	The	most	likely	hypothesis	is	that	such	hits	originate	from	contamination	with	some	pathogenic	fungi	when	the	plant	sequence	analysis	was	performed	and	deposited	in	the	data	bank
[77]	or,	less	probably,	could	represent	cases	of	horizontal	gene	transfer	(HGT)	[78].	Among	the	enzymes	of	the	pathway,	FKTN	is	one	of	the	most	extensively	characterized	biophysically,	despite	the	lack	of	high-resolution	three-dimensional	structural	data	[47–49].	Means	and	s.e.m.	are	shown.	A	further	interpretation	of	the	mAb25	staining,	such	as	the
point	at	which	the	signal	started	along	the	axoneme,	was	precluded	by	the	relatively	strong	speckled	background	staining	in	and	around	the	cell.Finally,	we	assessed	the	level	of	positional	information	achievable	by	ExM	for	proteins	localizing	to	discrete	regions	along	the	flagellar	cytoskeleton.	200,	e00792-17.	2011Down-regulation	of	miR-622	in
gastric	cancer	promotes	cellular	invasion	and	tumor	metastasis	by	targeting	ING1	gene.	Freeze-substituted	samples	were	then	allowed	to	warm	to	−20°C	at	a	rate	of	5°C/h.	(doi:10.1590/0001-3765201420130489)	Crossref,	PubMed,	ISI,	Google	Scholar100.	47,	1023-1033.	To	estimate	the	expansion	factor,	we	turned	the	z-stacks	into	two-dimensional
images	by	applying	maximum	intensity	projection	and	measured	the	length	of	the	corsets;	these	were	70–110	µm	long.	Jeffery	D,	Gatto	A,	Podsypanina	K,	Renaud-Pageot	C,	Ponce	Landete	R,	Bonneville	L,	Dumont	M,	Fachinetti	D,	Almouzni	G.	195,	673-687.	In	line	with	these	results,	ING1KD	has	previously	been	shown	to	increase	migration	and
invasion	in	MDA-MB-231	cells	[28].	iScience	23,	101237.	PLoS	ONE	6,	e19893.	In	addition,	podoviruses	of	Burkholderia	were	recently	shown	to	follow	a	lytic	cycle	in	warm	conditions	but	remain	temperate	and	associated	with	the	host	at	cooler	temperatures	without	causing	lysis	[69].	Labedan	B,	Heller	KB,	Jasaitis	AA,	Wilson	TH,	Goldberg	EB.
Kronheim	S,	Daniel-Ivad	M,	Duan	Z,	Hwang	S,	Wong	AI,	Mantel	I,	Nodwell	JR,	Maxwell	KL.	(doi:10.1093/nar/gkq537)	Crossref,	PubMed,	ISI,	Google	Scholar37.	Rep.	The	denatured	gels	were	transferred	to	Ø	10	cm	Petri	dishes	and	expanded	by	three	20	min	incubations	with	15	ml	of	ultrapure	water.Water	was	removed	and	an	approximately	10	×	10
mm	piece	of	the	gel	was	cut	per	each	antibody	staining.	(doi:10.1016/j.molcel.2006.12.018)	Crossref,	PubMed,	ISI,	Google	Scholar49.	Trends	Microbiol.	Endo	T.	This	organization	closely	resembles	the	one	seen	in	species	of	the	basal	section	Aspergillus	(A.	Boca	Raton,	FL:	CRC	Press.	Camb.	2012Exome	sequencing	and	functional	validation	in
zebrafish	identify	GTDC2	mutations	as	a	cause	of	Walker-Warburg	syndrome.	Science	324,	1716-1719.	(doi:10.1016/j.pt.2019.01.001)	Crossref,	PubMed,	ISI,	Google	Scholar2.	2018Wild	African	Drosophila	melanogaster	are	seasonal	specialists	on	marula	fruit.	282,	20	200-20	206.	But	again,	it	is	in	the	opposite	direction,	as	here	the	heavier	pole	would
orient	towards	the	polar	body.	Eur.	Met.	Inamori	Ket	al.2014Endogenous	glucuronyltransferase	activity	of	LARGE	or	LARGE2	required	for	functional	modification	of	α-dystroglycan	in	cells	and	tissues.	(doi:10.1016/j.cmet.2013.01.005)	Crossref,	PubMed,	ISI,	Google	Scholar19.	2015Sperm	should	evolve	to	make	female	meiosis	fair.	Agbede	RIS.	Le
Guennec	Met	al.2020A	helical	inner	scaffold	provides	a	structural	basis	for	centriole	cohesion.	2016Molecular	mechanism	of	APC/C	activation	by	mitotic	phosphorylation.	11,	1-29.	(doi:10.1016/j.chembiol.2015.10.014)	Crossref,	PubMed,	Google	Scholar34.	(doi:10.1016/j.bbamcr.2020.118881)	Crossref,	PubMed,	ISI,	Google	Scholar10.	6,	303-315.
(doi:10.1083/jcb.200902142)	Crossref,	PubMed,	ISI,	Google	Scholar52.	Platero	JS,	Ahmad	K,	Henikoff	S.	Changes	in	fasciclin	III	expression	alone	can	be	sufficient	to	alter	intercellular	adhesion	[44].	When	comparing	CG7379KD	with	WT	clones,	significantly	more	pre-invasive	cells	(grey	asterisks)	were	observed,	out	of	which	significantly	fewer	were
apoptotic	(black	asterisks)	(n	≥	138	cells	across	10	animals/genotype).	91,	311-316.	(doi:10.1093/chemse/bjr097)	Crossref,	PubMed,	ISI,	Google	Scholar30.	Falk	SJet	al.2015Chromosomes.	Clarke	L,	Carbon	J.	(doi:10.1083/jcb.139.7.1611)	Crossref,	PubMed,	ISI,	Google	Scholar28.	However,	despite	ING	family	proteins	being	implicated	in	invasion	and
metastasis,	little	is	known	of	the	molecular	mechanisms	that	underlie	these	effects.Our	screen	identified	lgl4;CG7379KD	as	affecting	epithelial	architecture,	protrusion	morphology	and	promoting	frequent	cell	delamination	[5]	(figure	1;	electronic	supplementary	material,	figure	S1).	(doi:10.1242/dev.120.8.2121)	Crossref,	PubMed,	ISI,	Google
Scholar31.	9,	487.	major	cell	with	a	single	flagellum	stained	with	the	C3B9	antibody.	Cell	34,	73-84.	CENP-ACnp1	transcription	in	fission	yeast	occurs	at	G1,	leading	to	an	almost	twofold	increase	in	CENP-ACnp1	during	the	S-phase	[74,152].	Ito	H,	Fukuda	Y,	Murata	K,	Kimura	A.	Jacobson	ED,	Landman	OE.	Lysogeny	has	been	described	for	numerous
DNA	phages,	but	not	for	RNA	phages.	2003Evolution	and	diversity	of	fish	genomes.	Meiosis	II	is	only	completed	if	fertilization	occurs.	(doi:10.1186/s12864-019-6419-1)	Crossref,	ISI,	Google	Scholar107.	Normal	Hela	cells	and	a	HeLa	cell	line	overexpressing	wild-type	β	III	tubulin	(WTβIII)	were	treated	with	L1	and	paclitaxel	as	a	control,	and	cell
viability	was	measured.	Centromere	drive	is	thought	to	be	responsible	for	the	remarkable	lack	of	conservation	of	DNA	sequences	and	proteins	required	for	centromere	and	kinetochore	function	[23,24].	Verzijlbergen	KFet	al..2014Shugoshin	biases	chromosomes	for	biorientation	through	condensin	recruitment	to	the	pericentromere.	coli	and
Salmonella	[46]	(see	§7),	i.e.	cells	that	are	not	known	to	support	the	reproduction	of	these	phages,	could	possibly	be	an	example	of	such	phage–host	interaction.	Another	type	of	centromere	is	observed	in	holocentric	species,	where	use	the	entire	chromosome	as	the	centromere.	Subcell.	Perez	GL,	Huynh	B,	Slater	M,	Maloy	S.	9,	1-13.	Chromosomes
without	centromeres	are	eventually	lost	from	cells	since	there	are	no	microtubule	attachments.	(doi:10.1111/j.1365-313X.2011.04715.x)	Crossref,	PubMed,	ISI,	Google	Scholar78.	Frequency	of	orientation	or	segregation	towards	the	egg	pole	and	the	references	that	provided	these	data	are	provided.	Rearrangements	might	be	accounted	for	aleatory
recombinational	events	with	no	obvious	selective	aftermath.	(doi:10.1242/jeb.00334)	Crossref,	PubMed,	ISI,	Google	Scholar8.	1990The	regulatory	gene	areA	mediating	nitrogen	metabolite	repression	in	Aspergillus	nidulans.	Deyter	GM,	Biggins	S.	Brancaccio	A,	Adams	JC.	Pardo-Manuel	De	Villena	F,	Sapienza	C.	Rokas	A,	Wisecaver	JH,	Lind	AL.
Kanagawa	Met	al..	Nickolls	AR,	Bönnemann	CG.	2020Cell-wall-deficient	bacteria	in	oral	biofilm:	association	with	periodontitis.	Krupovic	M,	Bamford	DH.	HxnX,	HxnW,	HxnV	are	oxidoreductases,	while	HxnM	and	HxnN	are	hydrolases.	Isogenic	lines	were	derived	as	described	in	Shaw	et	al.	3,	03081.	2014Modulation	of	a	cytoskeletal	calpain-like
protein	induces	major	transitions	in	trypanosome	morphology.	Subsequently,	the	gels	were	washed	3	×	20	min	with	3.5	ml	of	ultrapure	water	and	selected	specimens	were	also	incubated	for	30	min	at	room	temperature	with	10	µg	ml−1	4′,6-diamidino-2-phenylindole	(DAPI)	(Sigma,	D9542)	or	10	µg	ml−1	Hoechst	33342	(Thermo	Scientific,	62249)	in
PBS	while	rocking.	aculeatus	(also	in	section	Nigri),	where	hxnT	is	absent	there	is	an	approximately	32	kb	gap	between	these	genes.	Breast	Cancer	Res.	Tissues	were	incubated	as	follows:	in	a	pre-cooled	ethanol/PBS	(2	:	1)	solution,	5	min,	−20°C;	10	mM	Sodium	Citrate	pH	6.0,	30	min,	70°C;	equilibration	buffer,	10	min,	RT;	TdT	enzyme	(diluted	30%
v/v	in	reaction	buffer),	1	h,	37°C;	Stop/Wash	solution,	10	min,	RT;	anti-dig	rhodamine	(20%	antibody,	50%	PBSt,	25%	blocking	solution	provided	with	the	kit,	5%	NGS),	30	min,	RT;	DAPI	(3	mM),	3	min,	RT.Images	from	fixed	samples	were	acquired	on	a	Zeiss	LSM880	inverted	confocal	microscope	using	a	×40/1.30	NA	oil	Ph3	M27	objective,	0.5	µm	z-
sectioning	for	polarity	and	junctional	proteins	and	1	µm	z-sectioning	for	samples	stained	for	apoptosis.Using	double-sided	sticky	tape	animals	with	the	desired	genotype	were	attached	to	a	custom-made	slide	which	has	coverslip	bridges	on	the	far	edges.	Elements	2,	88-95.	(doi:10.7554/elife.01374.033)	Google	Scholar50.	The	last	point	of	attachment	of
two	daughter	cells	was	at	their	very	posterior	end	(figure	1h),	as	was	previously	described	by	scanning	EM	[32]	and	at	a	lower	magnification	also	by	differential	interference	contrast	microscopy	[31].Inspecting	confocal	planes	revealed	that	in	many	individual	corset	microtubules	could	be	discerned	(figure	2a).	(doi:10.1242/jcs.113.15.2647)	Crossref,
PubMed,	ISI,	Google	Scholar178.	to	2,6-dihydroxynicotinic	acid	(2,6-NA)	[3]	and	anaerobically	to	1,4,5,6-tetrahydro-6-oxonicotinic	acid	in	Eubacterium	barkeri	(formerly	Clostridium	barkeri)	[4].	(a)	Kinesin-14	motor	proteins,	Kindr	and	Trkin,	bind	to	knob180	and	TR-1	repeats,	respectively,	in	meiosis	I	and	II.	These	results	indicate	that	expressing	βIII
tubulin	does	not	result	in	HeLa	cells	becoming	resistant	to	L1,	while	it	does	result	in	HeLa	cells	becoming	resistant	to	paclitaxel.Download	figureOpen	in	new	tabDownload	PowerPointWe	next	investigated	whether	the	four	most	potent	microtubular	inhibitors	in	the	in	vitro	assay	had	specificity	against	human	breast	cancer	cell	lines.	aeruginosa	[8,9]
and	S.	(ii)	A	single	confocal	plane	of	the	cell.	(c)	In	a	Mus	musculus	hybrid,	heterozygous	for	chromosome	4	and	17	centromere	size,	studied	by	Wu	et	al.	After	infiltration,	LR	white	was	polymerized	under	UV	light	for	48	h	at	−10°C	in	the	FS	unit.	RT-qPCR	data	were	processed	according	to	the	standard	curve	method	[24]	with	the	γ-actin	transcript
(actA/AN6542)	as	reference.	The	most	obvious	answer	to	this	question	is	no,	as	the	full	set	of	enzymes	displaying	a	relevant	degree	of	conservation	to	their	orthologous	human	sequences	is	present	in	the	Choanoflagellata	(figure	2),	which	are	single-cell	eukaryotes	precursors	of	multicellular	organisms	where	DG	cannot	be	found	[5].	Chen	J,	Tran	UM,
Rajarajacholan	U,	Thalappilly	S,	Riabowol	K.	For	each	selected	DEG,	we	searched	for	physical	or	genetic	interactions,	validated	by	experimental	data,	including	yeast	two-hybrid,	co-immunoprecipitation	and	other	interaction	data	from	various	databases	(see	Methods).	2015Analysis	of	drug	combinations:	current	methodological	landscape.
2014Centromere	reference	models	for	human	chromosomes	X	and	Y	satellite	arrays.	The	score	reported	(see	electronic	supplementary	material	for	the	exact	values)	is	the	‘Max	score’,	i.e.	the	highest	alignment	score	(bit-score)	between	the	query	sequence	and	the	sequence	segment	found	within	the	database.	201,	875-885.	DHérelle	addressed	this
complexity	when	describing	‘symbiosis	between	bacteria	and	bacteriophage’,	in	which	the	host	bacterial	population	covers	a	continuous	spectrum	of	susceptibility	to	phage	action,	while	the	phage	population	displays	a	wide	spectrum	of	virulence	[11–13].	First,	it	suggests	preferential	segregation	involving	a	trivalent	is	not	due	to	the	number	of
centromeres,	but	the	ability	of	each	centromere	to	recruit	kinetochore	proteins.	1995A	mutation	in	CSE4,	an	essential	gene	encoding	a	novel	chromatin-associated	protein	in	yeast,	causes	chromosome	nondisjunction	and	cell	cycle	arrest	at	mitosis.	2013Physical	linkage	of	metabolic	genes	in	fungi	is	an	adaptation	against	the	accumulation	of	toxic
intermediate	compounds.	Accounts	Chem.	Thevenaz	P,	Ruttimann	UE,	Unser	M.	(doi:10.1186/s12916-019-1478-3)	Crossref,	PubMed,	ISI,	Google	Scholar86.	This	means	that	in	addition	to	the	rapid	evolution	of	centromere	DNA	and	proteins	hypothesized	by	Henikoff	et	al.	(doi:10.1038/cddis.2013.321)	Crossref,	PubMed,	ISI,	Google	Scholar30.	To
segment	selected	cells	their	confocal	z-stacks	were	reconstructed	into	a	three-dimensional	image	using	Imaris	software	9.7.2	(Bitplane)	and	segmented	by	applying	background	subtraction	(local	contrast)	threshold.Isotropy	of	expansion	was	assessed	on	raw	images	(without	deconvolution)	based	on	the	circular	shape	of	the	axonemal	cross-section.
Germano	F,	Testi	D,	Campagnolo	L,	Scimeca	M,	Arcuri	C.	The	gels	were	first	incubated	overnight	at	room	temperature	with	500	µl	of	diluted	primary	antibodies.	2011ProtTest	3:	fast	selection	of	best-fit	models	of	protein	evolution.	USA	108,	9963-9968.	demonstrated	that	the	periodic	transcription	of	CENP-ACnp1	is	lost	in	MBF	mutants,	resulting	in
the	increased	level	of	CENP-ACnp1	and	consequently	CENP-A	mislocalization	to	non-centromeric	regions	and	mitotic	defects	(figure	3).	In	Pseudomonas	aeruginosa,	GaPPIX	inhibits	its	aerobic	growth	by	targeting	cytochromes,	thus	interfering	with	cellular	respiration	[48].	This	opposite	effect	led	them	to	propose	that	CAF-1	interacts	with	CENP-
ACse4	to	facilitate	the	deposition	of	CENP-ACse4	to	non-centromeric	regions	[179].	(doi:10.1016/j.cell.2011.02.002)	Crossref,	PubMed,	ISI,	Google	Scholar6.	For	assessment	of	apoptosis,	the	cells	were	monitored	every	15	min	for	24	h.	Cancer	Inform.	brucei	brucei	cells,	which	naturally	occur	in	the	tsetse	fly	midgut.	Alignments	were	done	with
MAFFT	G-INS-i	unless	otherwise	indicated,	with	default	parameters	[51,52]	(	.	The	spindle	was	surrounded	by	DNA	as	revealed	by	Hoechst	stain	(cyan).	Huzil	JT,	Chen	K,	Kurgan	L,	Tuszynski	JA.	2012Virion	architecture	unifies	globally	distributed	pleolipoviruses	infecting	halophilic	archaea.	We	only	found	a	significant	effect	on	aPKC	localization,
which	is	probably	due	to	a	loss	of	lgl	function,	as	no	significant	effect	was	found	in	CG7379KD	clones	(electronic	supplementary	material,	figure	S2).	2017Dynamic	biofilm	architecture	confers	individual	and	collective	mechanisms	of	viral	protection.	Yang	J,	Sun	S,	Zhang	S,	Gonzalez	M,	Dong	Q,	Chi	Z,	Chen	YH,	Li	F.	They	further	showed	that	more
than	90%	of	non-centromeric	CENP-A-binding	sites	were	replicated	in	early	or	mid-S	phase,	and	the	mislocalized	CENP-A	was	removed	immediately	after	DNA	replication.	Table	1.	(doi:10.1016/j.cell.2004.06.003)	Crossref,	PubMed,	ISI,	Google	Scholar67.	However,	the	EM	approaches	require	specialized	reagents,	instrumentation,	and	are	time
demanding,	making	certain	types	of	studies	challenging.	In	Aspergillus	terreus	(and	several	other	Aspergillus	species;	see	below)	hxnV,	hxnW	and	hxnX	are	directly	adjacent	to	hxnS	(figure	1).	(doi:10.1186/1471-2164-14-847)	Crossref,	PubMed,	ISI,	Google	Scholar15.	Examples	presented	in	this	study	include	the	observation	of	the	neck	microtubule
being	an	integral	part	of	the	BB	area	in	procyclic	and	bloodstream	T.	B.	[29]Crassostrea	gigastriploid35%*1	:	1.9Gong	et	al.	2010Genome-wide	analysis	reveals	novel	genes	essential	for	heme	homeostasis	in	Caenorhabditis	elegans.	2017Limb	girdle	muscular	dystrophy	type	2I:	no	correlation	between	clinical	severity,	histopathology	and	glycosylated
α-dystroglycan	levels	in	patients	homozygous	for	common	FKRP	mutation.	Nature	477,	179-184.	131,	401-434.	(doi:10.1002/humu.23827)	Crossref,	PubMed,	ISI,	Google	Scholar63.	Kayano	H.	(doi:10.1083/jcb.201609061)	Crossref,	PubMed,	ISI,	Google	Scholar39.	However,	empirical	evidence	is	required	to	validate	or	disprove	this	hypothesis.Since
phages	are	traditionally	isolated	or	detected	by	plaque	formation,	phages	that	propagate	without	visibly	harming	(lysing)	their	bacterial	host	could	get	overlooked	[47].	And	finally,	the	third	condition	is	asymmetry	in	cell	structure,	typically	thought	to	be	asymmetry	within	the	meiotic	spindle	[18].	This	hypothesis	presents	haemosomes	as	a	sink	of
liberated	haem,	which	is	constantly	imported	from	digestive	vesicles,	and	then	actively	regulates	cellular	bioavailability	of	haem	in	midgut	digest	cells	through	IrHRG-mediated	export,	and	retains	excess	haem	as	an	aggregate	within	the	haemosomes.	2014The	centromere:	epigenetic	control	of	chromosome	segregation	during	mitosis.	Laprise	P,	Lau
KM,	Harris	KP,	Silva-Gagliardi	NF,	Paul	SM,	Beronja	S,	Beitel	GJ,	Mcglade	CJ,	Tepass	U.	Here,	using	the	Drosophila	ING	orthologue	CG7379,	we	demonstrate	that	the	loss	of	this	protein	results	in	a	severe	disruption	to	both	the	AJ	and	SJ,	resulting	in	a	loss	of	epithelial	integrity	and	increased	invasion.	This	would	be	challenging	with	EM	approaches
and	facilitates	quantitative	super-resolution	studies	of	cytoskeletal	structures.	31,	1065-1073.	For	phages	ϕCb13	and	ϕCbK,	it	has	been	shown	that	the	initial	attachment	to	pili	is	necessary	for	successful	attachment	to	Caulobacter	crescentus,	as	mutant	bacteria	without	pili	could	not	be	infected	[25].	2009Genome-wide	analysis	of	Notch	signalling	in
Drosophila	by	transgenic	RNAi.	Nature	458,	987-992.	However,	it	has	become	apparent	that	this	traditional	bifurcation	oversimplifies	the	intricacies	of	phage–host	interactions.	Note	that	the	hxnT/hxnS,	hxnP/hxnY	and	hxnX/hxnW	gene	couples	share	bi-directional	promoters.Download	figureOpen	in	new	tabDownload	PowerPointThe	binding	sites	of
HxnR	have	not	been	experimentally	determined,	however,	they	could	be	predicted	with	reasonable	probability	[33].	Since	their	discovery	in	the	1960s,	filamentous	phages	quickly	became	popular	models	and	tools	mostly	due	to	their	small	genome	size	and	unique	chronic	life	cycle.	April	Let	al.2008The	Taccalonolides:	microtubule	stabilizers	that
circumvent	clinically	relevant	taxane	resistance	mechanisms.	lgl4n	=	42,	CG7379KD	n	=	21,	lgl;CG7379KD	n	=	21,	lgl;p35	n	=	21).	(doi:10.1126/science.1158699)	Crossref,	PubMed,	ISI,	Google	Scholar18.	110,	5392-5397.	2,	27-38.	Even	though	these	infection	modes	occur	at	subpopulation	level,	they	could	potentially	affect	the	therapeutic	outcome.
16,	57-64.	2021Programmed	DNA	elimination	in	vertebrates.	PLoS	ONE	7,	e43392.	17,	65.	(doi:10.1007/s10555-011-9329-5)	Crossref,	PubMed,	ISI,	Google	Scholar9.	Depending	on	the	phage,	the	genome	may	either	integrate	into	the	host	genome	or	remain	in	the	cytoplasm.	For	instance,	E-cadherin	and	Armadillo,	whose	expression	levels	were
severely	reduced	by	CG7379KD,	are	often	differentially	expressed	in	human	cancers,	which	often	correlate	with	increases	in	invasion	[43].	In	these	hybrids,	the	M.	We	therefore	wondered	if	we	would	be	able	to	detect	differences	in	response	between	strain	with	the	different	ab3A	phenotypes	at	the	level	of	large	neuronal	populations,	or	if	perhaps
some	compensatory	changes	might	occur.	(doi:10.1007/978-1-0716-0430-4_52)	Crossref,	PubMed,	Google	Scholar56.	(doi:10.1016/j.surg.2004.05.004)	Crossref,	PubMed,	ISI,	Google	Scholar51.	Lenormand	T,	Engelstädter	J,	Johnston	SE,	Wijnker	E,	Haag	CR.	Asymmetry	in	positioning	of	the	meiotic	spindle	is	also	well	characterized.	To	portray	the
intricacy	of	phage–host	interactions,	new	cultivation	strategies	need	to	be	employed	that	better	mimic	conditions	in	natural	habitats.	2003Evolution	of	the	olfactory	code	in	the	Drosophila	melanogaster	subgroup.	Standard	deviations	based	on	three	biological	replicates	are	shown.	suzukii	is	a	pest	species	that,	unlike	most	other	Drosophila	species,
prefers	fresh	rather	than	rotting	fruit.	(doi:10.1128/mbio.01361-21)	Crossref,	Google	Scholar37.	brucei	cells,	had	been	extensively	characterized	by	various	EM	approaches,	with	a	remarkably	little	variation	between	cells	in	a	population.	13,	448-462.	2002Conflict	begets	complexity:	the	evolution	of	centromeres.	Ureña	F.	11,	e1004986.
(doi:10.7554/eLife.61388)	Crossref,	PubMed,	ISI,	Google	Scholar23.	(doi:10.1093/glycob/cww075)	PubMed,	ISI,	Google	Scholar104.	Nigro	V,	Savarese	M.	Upon	addition	of	an	increasing	concentration	of	the	inhibitors,	the	unfolding	transition	of	tubulin	was	shifted	to	lower	temperatures	in	a	dose-dependent	manner.	spinulosporus	(figure	5a).	The
specific	metabolic	function	of	each	encoded	protein	will	be	reported	separately,	together	with	the	identification	of	intermediate	metabolites,	including	additional	toxic	ones.	323426)	and	for	E.L.	(grant	no.	Liang	L,	Connerton	IF.	Figshare.	Pseudolysogenic	lifestyle	may	provide	phage	populations	with	a	means	to	rapidly	react	to	changing	environmental
conditions.	(doi:10.1083/jcb.200806038)	Crossref,	PubMed,	ISI,	Google	Scholar63.	39,	69-94.	#p	<	0.0001;	***p	<	0.001;	**p	<	0.01;	*p	<	0.05.Download	figureOpen	in	new	tabDownload	PowerPointThe	viability	of	cells	once	they	had	delaminated	from	the	epithelial	sheet	was	next	assessed	using	the	in	vivo	caspase	sensor,	iCasper	(figure	2c–g).	We
recently	demonstrated	that	KD	of	ING1	led	to	an	increase	in	migration	and	invasion	in	MCF7	cells,	using	an	in	vitro	invasion	assay	[5].	(doi:10.1111/mmi.13430)	Crossref,	PubMed,	ISI,	Google	Scholar13.	Conversely,	B	chromosomes	would	be	expected	to	drag	(transmit	below	Mendelian	expectation)	in	female	meiosis,	and/or	increase	their
transmission	through	means	other	than	meiotic	drive,	in	species	that	segregate	univalents	towards	the	polar	body.A	very	similar	type	of	chromosome,	called	the	germline	restricted	chromosome	(GRC),	is	found	in	every	individual	of	every	species	of	songbird	examined	to	date	and	is	hypothesized	to	experience	female	meiotic	drive	[5,108–112].
(doi:10.1128/jb.153.1.163-168.1983)	Crossref,	PubMed,	ISI,	Google	Scholar51.	These	map	in	hxnS	and	hxnR,	but	also	in	a	second	gene	cluster	in	chromosome	VI	(see	below).The	hxn1/VI	genes	are	specifically	induced	by	a	metabolite	of	NA	catabolism	but	also	expressed	during	nitrogen	starvation	[11]	(RNASeq	data	[14]	available	at	FungiDB,	.	364,
939-946.	Nevertheless,	this	resistance	to	phages	can	also	be	explained	by	our	hypothesis	that	the	formation	of	wall-deficient	cells	is	an	escape	mechanism	by	itself,	although	both	possibilities	are	not	mutually	exclusive.	Moreover,	the	invasion	patterns	observed	in	our	experiments	are	phenotypically	different	to	those	described	by	Marinari	et	al.
1988Mycoplasma	viruses.	Methods	Mol.	For	fixation	in	solution,	the	cells	were	directly	re-suspended	in	the	fixation	solution	and	transferred	to	a	poly-L-lysine	(Sigma,	P4707)	coated	coverslip	in	a	24-well	plate.	PLoS	ONE	10,	e0134779.	Gerlich	(IMBA),	S.	(doi:10.1007/s00412-005-0025-5)	Crossref,	PubMed,	ISI,	Google	Scholar110.	20,	e47967.
Following	a	described	protocol	for	handling	free-swimming	Chlamydomonas	cells	[10],	we	adhered	procyclic	T.	coli	K12	serve	as	receptors	for	the	phages	T2	(protein	Ia)	and	434	(protein	Ib).	USA	28,	433-436.	(doi:10.1016/j.pt.2013.04.002)	Crossref,	PubMed,	ISI,	Google	Scholar5.	On	the	other	hand,	if	phages	are	still	able	to	recognize	their	host
without	a	cell	wall,	to	which	molecule(s)	do	they	attach	and	can	they	eject	their	genome?Perhaps	CWD	cells	are	currently	one	step	ahead	in	the	ongoing	evolutionary	arms	race	between	phages	and	their	host.	Cell	18,	862-876.	Gen.	It	was	previously	established	that	as	the	spindle	migrates	to	the	cortex,	a	chromatin-based	RAN	activity	gradient	causes
cortical	polarization	and	enriches	active	CDC42	(figure	3b)	[41–45].	(doi:10.1038/s41467-019-13623-2)	Crossref,	PubMed,	ISI,	Google	Scholar53.	2012FlyRNAi.org--the	database	of	the	Drosophila	RNAi	screening	center:	2012	update.	2016Condensin	promotes	position	effects	within	tandem	DNA	repeats	via	the	RITS	complex.	2019Bacteriophage-host
arm	race:	an	update	on	the	mechanism	of	phage	resistance	in	bacteria	and	revenge	of	the	phage	with	the	perspective	for	phage	therapy.	2013Transcriptome	analysis	of	the	filamentous	fungus	Aspergillus	nidulans	directed	to	the	global	identification	of	promoters.	Jiang	M,	Zhou	LY,	Xu	N,	An	Q.	4,	417.	Cheng	H,	Bao	X,	Gan	X,	Luo	S,	Rao	H.	This	unique
combination	makes	possible	studies	of	rare	cell	types,	such	as	cells	in	transient	phases	of	the	cell	cycle,	for	example	in	cytokinesis	(figure	1c,d,	and	h).	[26]bivalentMus	musculusheterozygous	at	centromeres62%1.6	:	1Iwata-Otsubo	et	al.	brucei,	L.	Similarly,	Ackermann	&	DuBow	[20]	defined	pseudolysogeny	as	a	condition	in	which	only	a	portion	of	the
bacteria	in	the	culture	is	infected,	phage	genome	is	not	integrated	and	phage-free	strains	are	obtained	by	anti-serum	treatment	or	subcloning.	Bertiaux	E,	Balestra	AC,	Bournonville	L,	Louvel	V,	Maco	B,	Soldati-Favre	D,	Brochet	M,	Guichard	P,	Hamel	V.	Chromosoma	114,	403-409.	Finally,	we	observed	short	microtubules	or	small	plate-like	structures
attached	to	14	of	the	41	BBs	or	associated	pBBs	(figure	3d).	Kotsyfakis	M,	Schwarz	A,	Erhart	J,	Ribeiro	JM.	Broadly,	genetic	conflict	can	be	categorized	as	either	interindividual	or	intraindividual	[2].	Gao	M,	Maraspini	R,	Beutel	O,	Zehtabian	A,	Eickholt	B,	Honigmann	A,	Ewers	H.	28,	2511-2531.	elegans	that	does	not	show	a	phenotype	in	muscle
[91,92].	Ceruti	JM,	Ogara	MF,	Menéndez	C,	Palmero	I,	Cánepa	ET.	There	is	obviously	a	complex	series	of	HGTs	which	may	be	solved	when	more	genomes	of	closely	related	species	become	available.A	number	of	Aspergillus	species	have	undergone	episodes	of	HGT,	gene	loss	and	even	whole	cluster	duplication.	Cell	23,	745-755.	The	single	centromere
nucleosome	in	the	point	centromere	also	contains	the	CENP-A	homologue,	Cse4,	which	is	crucial	for	kinetochore	assembly	and	chromosome	segregation	[92–94].	Scholl	D,	Adhya	S,	Merril	C.	As	bacteria	typically	only	carry	a	small	subset	of	the	available	defence	mechanisms,	the	‘pan-immune	system’	was	recently	proposed	[37].	Han	HWet
al.2018Novel	podophyllotoxin	derivatives	as	potential	tubulin	inhibitors:	design,	synthesis,	and	antiproliferative	activity	evaluation.	Aligianni	Set	al.2009The	fission	yeast	homeodomain	protein	Yox1p	binds	to	MBF	and	confines	MBF-dependent	cell-cycle	transcription	to	G1-S	via	negative	feedback.	(doi:10.1006/excr.2002.5590)	Crossref,	PubMed,
ISI,	Google	Scholar47.	Note	that	both	images	come	from	a	single	confocal	imaging	and	were	obtained	at	an	identical	magnification.	Open	Biol.	(g)	RT-qPCR	analysis	of	ir-gst1	in	adult	female	midguts	dissected	at	3	days	of	feeding	and	AD	(FE—fully	engorged	ticks);	each	dataset	is	derived	from	RNA	extracts	of	three	individual	females.Download
figureOpen	in	new	tabDownload	PowerPointOn	the	organism	level,	however,	IrHRG-KD	ticks	displayed	the	comparable	capacity	to	fully	engorge	and	reproduce	when	fed	in	vivo	on	full	blood	[34]	(electronic	supplementary	material,	figure	S6A–C),	as	well	as	when	fed	in	vitro	low-haemoglobin-containing	serum	or	serum	alone	(electronic	supplementary
material,	figure	S6D–F),	indicating	high	redundancy	of	a	haem	transport	system	in	tick	tissues.Many	species	of	arthropod	lineages	do	not	appear	to	code	for	HRG	homologues.	contributed	to	various	aspects	of	the	wet	laboratory	work;	Z.H.	and	C.S.	wrote	the	manuscript.	Yet,	differences	in	the	assembly	mechanism	and	non-lytic	progeny	release	may
exist	[28].	(doi:10.3390/biology6010001)	Crossref,	ISI,	Google	Scholar49.	1961Isolation	and	preliminary	characterization	of	bacteriophages	for	Bacillus	subtilis.	The	cage	was	surrounded	by	an	open-top	black	box	to	minimize	directional	visual	stimuli	and	placed	in	a	fume	hood	to	provide	ventilation.	Pagura	L,	Tevere	E,	Merli	ML,	Cricco	JA.	When
testing	the	flies	expressing	either	Or22a	or	Or22ab	in	empty	ab3A	neurons	between	50	and	80	flies	were	tested,	due	to	the	poor	health	of	these	flies.	2015The	molecular	biology	of	spindle	assembly	checkpoint	signaling	dynamics.	Shcherbata	HR,	Yatsenko	AS,	Patterson	L,	Sood	VD,	Nudel	U,	Yaffe	D,	Baker	D,	Ruohola-Baker	H.	elegans	[16].	2019Killer
meiotic	drive	and	dynamic	evolution	of	the	WTF	gene	family.	Such	competing	action	of	the	two	enzymes	eventually	influences	the	resulting	affinity	towards	laminin	and	other	α-DG	binding	partners	in	different	tissues	[21].	(doi:10.1038/s41586-018-0344-3)	Crossref,	PubMed,	ISI,	Google	Scholar58.	Crossref,	Google	Scholar28.	2015Selection	of	phages
and	conditions	for	the	safe	phage	therapy	against	Pseudomonas	aeruginosa	infections.	(d)	Flies	from	a	population	with	only	the	Or22a	+	Or22b	allele	(blue)	show	significantly	less	attraction	to	ethyl	hexanoate	than	flies	from	a	population	with	approximately	75%	frequency	of	the	Or22ab	allele	(orange	with	blue	hatching;	p	=	0.003).	2021One	ring	to
bring	them	all	and	in	the	darkness	bind	them:	the	trafficking	of	heme	without	deliverers.	We	have	previously	described	positive	regulatory	mechanisms	in	the	tick	midgut,	which	were	mediated	by	iron	or	haem	signalling	[3,19,33,36].	Expert	Opin.	Oestreicher	N,	Ribard	C,	Scazzocchio	C.	Prog.	jejuni	carries	a	minimal	type	II-C	CRISPR	array,	the
encoding	of	Cas4	protein	by	C.	The	work	was	also	supported	by	the	Spanish	Ministerio	de	Economía	y	Competitividad	(PID2019-106724RB-I00	to	J.M.P.V.),	Junta	de	Andalucía	(P18-RT-3052	to	J.M.P.V.)	and	FEDER	funds	from	the	EU	to	J.M.P.V.The	authors	are	grateful	for	technical	assistance	of	Jan	Erhart	from	the	tick	animal
facility.FootnotesElectronic	supplementary	material	is	available	online	at	�	2021	The	Authors.Published	by	the	Royal	Society	under	the	terms	of	the	Creative	Commons	Attribution	License	which	permits	unrestricted	use,	provided	the	original	author	and	source	are	credited.References1.	Ridgway	P,	Almouzni	G.	Some	temperate	phages	(e.g.	tailed
phages	P1	[23]	and	N15	[24]	as	well	as	icosahedral	membrane-containing	tectivirus	GIL01	[25])	may	also	persist	episomally	as	low	copy	number	circular	or	linear	plasmids	(table	1).	(doi:10.1007/s11010-013-1601-2)	Crossref,	PubMed,	ISI,	Google	Scholar18.	(doi:10.1007/bf01193899)	Crossref,	PubMed,	Google	Scholar6.	Knockdown	of	overexpressed
CENP-A	in	hepatocellular	carcinoma	can	inhibit	tumour	growth	[113].	Jpn.	Alhamidi	M,	Kjeldsen	Buvang	E,	Fagerheim	T,	Brox	V,	Lindal	S,	Van	Ghelue	M,	Nilssen	Ø.2011Fukutin-related	protein	resides	in	the	Golgi	cisternae	of	skeletal	muscle	fibres	and	forms	disulfide-linked	homodimers	via	an	N-terminal	interaction.	An.	Acad.	Disord.	Similar	to
animal	female	meiosis,	one	of	these	haploid	cells	will	contribute	to	the	next	generation;	the	others	will	degenerate.	(doi:10.1016/S0014-5793(99)00619-5)	Crossref,	PubMed,	ISI,	Google	Scholar63.	36,	322-335.	Purkyne	Fellowship	of	the	Czech	Academy	of	Sciences.	2005LexA	cleavage	is	required	for	CTX	prophage	induction.	V.	2013The	multiple
affinities	of	α-dystroglycan.	Neurochem.	168,	271-284.	Alhapel	A,	Darley	DJ,	Wagener	N,	Eckel	E,	Elsner	N,	Pierik	AJ.	PLoS	ONE	7,	e42022.	29,	244-251.	1998Cse4p	is	a	component	of	the	core	centromere	of	Saccharomyces	cerevisiae.	Łoś	M,	Węgrzyn	G.	A	recent	study	found	that	the	cyclin-dependent	kinase	5	regulatory	subunit-associated	protein	2
(Cdk5rap2)	functions	as	a	transcriptional	activator	of	CENP-A	in	human	cells	[151].	HxnR-dependent	co-induction	by	6-NA	and	ammonium	repression	of	genes	in	clusters	2/VI	and	3/I.	(doi:10.18632/oncotarget.18108)	Crossref,	Google	Scholar47.	Canzonetta	C,	Vernarecci	S,	Iuliani	M,	Marracino	C,	Belloni	C,	Ballario	P,	Filetici	P.
(doi:10.1017/S0016672300003335)	Crossref,	ISI,	Google	Scholar82.	For	remaining	analysed	regions	see	the	electronic	supplementary	material,	figure	S5.Download	figureOpen	in	new	tabDownload	PowerPointThe	antibodies	KMX-1,	TAT1	and	C3B9	produced	staining	of	a	higher	density	and	lower	background	than	the	rabbit	anti-tubulin	antibody.
Pardo-Manuel	de	Villena	F,	Sapienza	C.	2005The	biology	of	restriction	and	anti-restriction.	Int.	The	8256	bp	insert	comprises	hxnV,	hxnW,	hxnX	and	partial	flanking	sequences	of	the	AN9159	and	AN9162	loci.	(doi:10.1146/annurev-cellbio-100617-062653)	Crossref,	PubMed,	ISI,	Google	Scholar150.	2011Characterization	and	genome	sequencing	of	two
Propionibacterium	acnes	phages	displaying	pseudolysogeny.	11,	380-389.	(doi:10.1038/nmeth.1486)	Crossref,	PubMed,	ISI,	Google	Scholar64.	Data	processing	was	done	by	the	standard	curve	method	[24].	Perner	J,	Sobotka	R,	Sima	R,	Konvickova	J,	Sojka	D,	Oliveira	PL,	Hajdusek	O,	Kopacek	P.	2011Temperature-induced	activation	of	freshwater
Cyanophage	AS-1	prophage.	Bringaud	F,	Robinson	DR,	Barradeau	S,	Biteau	N,	Baltz	D,	Baltz	T.	erecta	are	seasonal	specialists	of	the	Pandanus	fruit,	and	detection	of	this	fruit	is	predominantly	due	to	the	release	of	3-methyl-2-butenyl	acetate,	which	is	also	primarily	detected	by	ab3A	neurons	[20].	(doi:10.1186/s13073-017-0505-2)	Crossref,	PubMed,
ISI,	Google	Scholar44.	2008Biphasic	incorporation	of	centromeric	histone	CENP-A	in	fission	yeast.	2021Direct	observation	of	conversion	from	walled	cells	to	wall-deficient	L-form	and	vice	versa	in	Escherichia	coli	indicates	the	essentiality	of	the	outer	membrane	for	proliferation	of	L-form	cells.	Scale	bar	(a,b)	indicates	20	µm,	scale	bar	(c,d)	indicates	1
µm.	Sgrò	CM,	Overgaard	J,	Kristensen	TN,	Mitchell	KA,	Cockerell	FE,	Hoffmann	AA.	Lu	Y,	Chen	J,	Xiao	M,	Li	W,	Miller	DD.	Gournas	C,	Oestreicher	N,	Amillis	S,	Diallinas	G,	Scazzocchio	C.	Twenty-seven	selected	axonemal	stacks	of	five	z-planes	were	corrected	for	the	drift	(StackReg	plugin	based	on	[55],	Rigid	Body	transformation),	summed	(sum
slices),	and	the	default	threshold	method	was	used	to	create	a	binary	mask.	It	has	been	previously	shown	that	cells	from	the	notum	of	the	fly	can	delaminate	basally	and	then	undergo	a	process	similar	to	anoikis	within	10	min	of	delamination	[54].	Once	cooled	and	set,	the	plates	were	placed	into	a	235	×	235	×	120	mm	plastic	box	with	a	damp	sponge
for	humidity,	a	lid	with	holes	for	ventilation	and	left	for	24	h	at	room	temperature	(22°C)	before	flies	were	added.	Phage	therapy	is	widely	considered	as	one	of	the	most	promising	methods	in	the	fight	against	the	global	antibiotic	resistance	crisis	and	relies	on	using	virulent	phages	to	treat	bacterial	infections.	(j)	Interaction	network	showing	physical
and	genetic	interactions	between	selected	DEG	by	ING1KD	and	proteins	associated	with	the	AJ.	41,	121-128.	These	novel	small	molecules	inhibit	mitotic	spindle	assembly	effectively	in	both	fission	yeast	and	human	cells,	and	provide	potential	drug	candidates	for	cancer	therapies.We	have	previously	screened	a	collection	of	10	371	small	molecules	to
identify	compounds	that	inhibit	the	growth	of	a	multiple-drug-sensitive	fission	yeast	strain	(MDR-sup)	[12,13].	Earnshaw	WC.	(doi:10.1083/jcb.108.5.1657)	Crossref,	PubMed,	ISI,	Google	Scholar47.	(doi:	10.1002/cbdv.201800289)	Crossref,	PubMed,	ISI,	Google	Scholar30.	15,	2791-2801.	Their	identity	and	organization	became	apparent	when	a	three-
dimensional	volume	of	the	area	was	reconstructed	(figure	3a,b),	as	there	was	a	very	good	agreement	with	the	previously	published	model	based	on	electron	microscope	tomography	[7].	Mob.	Nature	564,	283-286.	A—axoneme;	BB—basal	body;	pBB—pro-basal	body;	C—corset	microtubules;	mtQ—microtubule	quartet;	TZ—transition	zone;	E—exit	of	the
flagellum	from	the	corset;	N—neck	microtubule.	Science	327,	172-177.	Petrovic	Fabijan	A,	Kamruzzaman	M,	Martinez-Martin	D,	Venturini	C,	Mickiewicz	K,	Flores-Rodriguez	N,	Errington	J,	Iredell	JR.	melanogaster	flies	are	known	to	oviposit.	Cell	2,	319-330.	Zhu	F,	Li	D,	Chen	K.	(a)	Disruption	to	E-cadherin	localization	at	the	junction	was	observed
(arrows	highlight	junctional	breaks).	Fujita	Y,	Hayashi	T,	Kiyomitsu	T,	Toyoda	Y,	Kokubu	A,	Obuse	C,	Yanagida	M.	118,	283-290.	Nevertheless,	this	discovery	suggests	that	genetic	programs	that	are	solely	executed	in	pseudolysogenic	cells	may	exist,	which	not	only	differentiates	cells	carrying	phage	from	uninfected	cells	and	those	undergoing	lytic	or
lysogenic	propagation,	but	also	suggests	that	the	phage	can	be	an	active	participant	in	these	associations	[41]	and	not	just	remain	idle	[8,9]	within	the	cells	[8,9,41].Early	studies	on	pseudolysogeny	reported	phage	particles	on	the	host	cell	surface	[17]	and	sensitivity	of	the	stage	to	phage-specific	antibodies	[18].	brucei	cells	to	a	glass	coverslip	and
further	processed	for	ExM.	Glycobiology	15,	912-923.	Other	instances	of	AreA	acting	as	a	repressor	have	been	reported,	notably	nadA	(encoding	adenine	deaminase,	where	induction	by	ammonium	was	seen	[29])	and	the	arginine	catabolic	genes	agaA	(arginase)	and	otaA	(ornithine	transcarbamylase)	[30,31].	So,	there	is	only	one	aneuploid	X
chromosome	genotype	in	C.	2019Isothermal	analysis	of	ThermoFluor	data	can	readily	provide	quantitative	binding	affinities.	major	cell	(identical	to	the	cell	in	figure	1g)	revealed	long	microtubules	(M)	probably	corresponding	to	the	previously	described	microtubules	associated	with	the	multivesicular	tubule.	Cell	19,	78-89.	elegans	DG	could	carry
xylol-based	carbohydrate	chains	instead.	Romig	WR,	Brodetsky	AM.	Mislocalized	CENP-ACID	chromatin	can	promote	the	formation	of	functional	kinetochores.	Mitra	S,	Bodor	DL,	David	AF,	Abdul-Zani	I,	Mata	JF,	Neumann	B,	Reither	S,	Tischer	C,	Jansen	LET.	Two	microlitres	of	tubulin	alone	(DMSO	control),	0,	5,	10,	50	µM	L1,	was	added	to	2	µM
tubulin	and	2	µM	Colchicine,	respectively.	Sriramachandran	AM,	Dohmen	RJ.	120,	3870-3882.	(doi:10.1016/j.celrep.2016.01.006)	Crossref,	PubMed,	ISI,	Google	Scholar83.	The	cDNAs	served	as	templates	for	subsequent	quantitative	expression	analysis	by	RT-qPCR	using	the	Fast	Start	Universal	SYBR	Green	Master	Kit	(Roche).
(doi:10.1093/emboj/16.13.3974)	Crossref,	PubMed,	ISI,	Google	Scholar33.	Staining	was	performed	in	a	6-well	plate	(Jet	Biofil,	TCP011006),	in	the	dark	while	gently	rocking.	These	data	suggest	that	the	expression	of	IrHRG	transcripts	is	independent	of	the	presence	of	haemoglobin	haem	in	the	diet.	Rambaut	A.	(doi:10.1016/j.cell.2009.06.010)
Crossref,	PubMed,	ISI,	Google	Scholar57.	2019Multiple	distinct	O-mannosylation	pathways	in	eukaryotes.	1957Mode	of	action	of	penicillin:	biochemical	basis	for	the	mechanism	of	action	of	penicillin	and	for	its	selective	toxicity.	They	discovered	contractile	ring	positioning	displacement	such	that	scission	occurs	between	the	univalent(s)	and	the	egg
chromosome	mass	(figures	2d	and	5a)	[29].	alliaceus	and	A.	Answering	such	questions	will	further	advance	our	fundamental	understanding	of	chromatin	organization,	and	might	lead	to	novel	diagnostic	and	therapeutic	avenues	in	the	treatment	of	human	disease	resulting	from	centromere	dysfunction.This	article	has	no	additional	data.Q.D.,	J.Y.,	J.G.
and	F.L.	wrote	the	paper.We	declare	we	have	no	interests	to	declare.This	project	was	supported	in	part	by	National	Institutes	of	Health	grant	R35GM134920-01	(to	F.L.)	and	National	Science	Foundation	grant	MCB-1934628	(to	F.L.).We	thank	Stacy	Ostapovich	for	critical	reading	of	the	manuscript.Footnotes†These	authors	contributed	equally	to	this
work.©	2021	The	Authors.Published	by	the	Royal	Society	under	the	terms	of	the	Creative	Commons	Attribution	License	which	permits	unrestricted	use,	provided	the	original	author	and	source	are	credited.References1.	(doi:10.1038/s41467-019-14051-y)	Crossref,	PubMed,	ISI,	Google	Scholar50.	Science	322,	1559-1563.	For	our	eight	fruits,	we
selected	half	that	are	‘northern’	(tropical-growing)	fruits	(banana,	mango,	pineapple	and	pomelo)	and	half	that	are	‘southern’	(temperate-growing)	fruits	(apple,	apricot,	pear	and	strawberry).	2016The	F-box	protein	Rcy1	is	involved	in	the	degradation	of	histone	H3	variant	Cse4	and	genome	maintenance.	Oncotarget	8,	46	781-46	800.	These
heterochromatic	knobs	are	known	to	drive	in	female	meiosis	when	a	knob	on	chromosome	10	(Ab10)	is	present	[62,63].	(doi:10.1186/1471-2105-6-62)	Crossref,	PubMed,	ISI,	Google	Scholar25.	Hampton	HG,	Smith	LM,	Ferguson	S,	Meaden	S,	Jackson	SA,	Fineran	PC.	(doi:10.1016/S1097-2765(03)00049-2)	Crossref,	PubMed,	ISI,	Google	Scholar72.
1236,	255-274.	It	is	tempting	to	speculate	that	this	amidase	has	been	recruited	to	the	cluster	to	carry	out	a	similar	catalytical	function	to	that	afforded	by	HxnN.The	organization	of	the	hxn	clusters,	together	with	phylogenies	of	individual	genes	suggested	several	episodes	of	HGT	involving	individual	genes,	or	in	a	specific	case	the	whole	cluster.	22,
104-116.	We	found	significant	differences	in	EAG	responses	between	flies	with	the	different	ab3A	phenotypes	(figure	1;	electronic	supplementary	material,	table	S1).	13,	799-808.	In	Drosophila	haemocytes,	little	imaginal	discs	(lid),	the	fly	orthologue	of	KDM5B,	modulates	Rac	and	Ras	expression	and	consequently	actin	cytoskeleton	organization.
2004Chromosome	inheritance	in	triploid	Pacific	oyster	Crassostrea	gigas	Thunberg.	8,	34.	(doi:10.33073/pjm-2010-023)	Crossref,	PubMed,	ISI,	Google	Scholar20.	Cell	53,	631-644.	coli	L-forms,	which	however	did	not	result	in	lysis	of	these	CWD	bacteria	[64].	Methods	13,	679-684.	(doi:10.1021/bi101743w)	Crossref,	ISI,	Google	Scholar48.	33,	2868-
2879.	(i)	A	96-well	plate	format	of	catalase	activity,	estimated	using	detergent-mediated	oxygen	foaming	in	an	Δhem1	cell	suspension	cultured	in	medium	supplemented	with	a	range	of	concentrations	of	GaPPIX.Download	figureOpen	in	new	tabDownload	PowerPointTo	assess	the	haem	transporting	capacity	of	IrHRG,	we	evaluated	the	growth	rescue	of
Δhem1	cells	with	low	haemin	supplementation	(0.1–0.5	µM),	either	on	solid	agar	plates	(figure	3d)	or	in	liquid	culture	(figure	3e).	Ann.	An	T,	Li	Z.	(doi:10.1074/jbc.M109.063248)	Crossref,	PubMed,	ISI,	Google	Scholar32.	2004The	twisted	abdomen	phenotype	of	Drosophila	POMT1	and	POMT2	mutants	coincides	with	their	heterophilic	protein	O-
mannosyltransferase	activity.	2019Design,	synthesis	and	anticancer	evaluation	of	novel	1,3-benzodioxoles	and	1,4-benzodioxines.	Severance	S,	Rajagopal	A,	Rao	AU,	Cerqueira	GC,	Mitreva	M,	El-Sayed	NM,	Krause	M,	Hamza	I.	To	estimate	the	lateral	spacing	of	microtubules	areas	of	corsets	with	microtubules	oriented	parallel	to	the	image	plane	were
selected.	When	Ab10	is	present	in	the	genome,	knobs	containing	a	180	bp	repeat	(knob180)	act	like	‘neocentromeres’	by	moving	towards	spindle	poles,	though	not	by	interaction	with	typical	kinetochore	proteins	[66,67].	brucei,	or	the	pocket,	cytoplasmic	and	multivesicular	tubule-associated	microtubules	in	L.	Several	other	factors	have	also	been
identified	to	function	in	CENP-A	assembly	(see	reviews	[3,4,65]).	Earnshaw	WC,	Rothfield	N.	(doi:10.1134/S0006297921030081)	PubMed,	Google	Scholar32.	4,	e788.	One	way	or	another,	haem	aggregates	in	vesicles	where	proteases	are	no	longer	present,	indicating	export	from	digestive	vesicles.	In	1953,	Lwoff	[15]	defined	‘carrier	strains’	(that	he
also	called	as	pseudolysogenic	or	mixed	strains)	as	a	mixture	of	phages	and	bacteria	in	a	more	or	less	stable	equilibrium,	distinguishing	them	from	lysogenic	strains	that	perpetuate	the	power	to	produce	phage	and	retain	this	phage-producing	property	in	the	presence	of	anti-phage	serum.	Sullivan	BA,	Karpen	GH.	(doi:10.4161/15384047.2014.987078)
Crossref,	PubMed,	ISI,	Google	Scholar102.	Garate	M,	Campos	EI,	Bush	JA,	Xiao	H,	Li	G.	Moreno-Moreno	O,	Torras-Llort	M,	Azorin	F.	Interindividual	genetic	conflict	involves	genes	in	different	individuals,	such	as	parents	and	offspring	who	have	conflicting	optima	for	parental	resource	allocation.	Gourlay	RN,	Garwes	DJ,	Bruce	J,	Wyld	SG.	Future
studies	are	required	to	better	understand	the	asymmetry	in	meiosis	II	and	how	recombination	influences	the	success	of	non-centromeric	drive	systems.In	the	context	of	Mendelian	segregation,	univalent	(unpaired)	chromosomes	in	meiosis	I	should	segregate	with	equal	frequency	to	the	egg	and	first	polar	body	(figure	1b).	Meiosis	in	a	sporophyte
produces	single-celled,	haploid	spores	(microspores	from	males	and	megaspores	from	females).	363,	fnw002.	Rollmann	SM,	Wang	P,	Date	P,	West	SA,	Mackay	TFC,	Anholt	RRH.	PubMed,	ISI,	Google	Scholar57.	106,	1033-1038.	(doi:10.1186/s13039-014-0099-y)	Crossref,	PubMed,	ISI,	Google	Scholar103.	It	further	extended	along	the	corset	following
the	axoneme	and	terminated	at	the	anterior	end	of	the	corset	(figure	4a).	375-456.	Upon	the	addition	of	the	RboP	dimer	and	prior	to	the	synthesis	of	the	matriglycan	polymer,	a	dimer	of	xylole	and	glucuronic	acid	is	added	by	RXYLT1,	a	ribitol	xylosyltransferase	1	(ribitol	β1,4-Xylosyltransferase)	[63]	and	B4GAT1	(β-1,4-glucuronyltransferase	1)
formerly	known	as	B3GNT1	[64,65].	PLoS	Pathogens	8,	e1002795.	2002The	molybdenum-containing	hydroxylases	of	nicotinate,	isonicotinate,	and	nicotine.	Cell	Cycle	10,	664-670.	Patterson	JCet	al.2019VISAGE	reveals	a	targetable	mitotic	spindle	vulnerability	in	cancer	cells.	Data	are	presented	as	the	median	+	interquartile	ranges,	n	=	8.Download
figureOpen	in	new	tabDownload	PowerPointWe	note	that	the	isogenic	lines	contain	other	differences	in	their	genetic	background	aside	from	the	genotype	at	the	Or22	locus,	and	thus	these	could	potentially	contribute	to	the	behavioural	differences	observed.	14,	e1007572.	PLoS	ONE	6,	e22968.	The	12th	compound,	F15	had	no	observable	effects	on
polymerization	at	5	µM	and	therefore	appears	to	interfere	with	progression	through	mitosis	by	a	mechanism	not	involving	microtubule	polymerization	dynamics.	Cell	151,	1345-1357.	Krupovic	M,	Report	Consortium	ICTV.	52,	217-225.	One	hypothesis	is	that	there	is	a	constraint	on	kinetochore	size,	and	that	exceeding	the	upper	size	limit	results	in
fitness	costs	(e.g.	errors	in	mitosis	and	meiosis),	creating	a	selective	force	that	eliminates	fusions	except	those	that	decrease	kinetochore	size,	in	species	with	bigger	kinetochores	[36,38].To	understand	how	centromeres	can	regulate	kinetochore	protein	recruitment	such	that	different	centromeres	build	bigger	or	smaller	kinetochores,	a	2017	study
searched	for	genetic	or	epigenetic	differences	between	stronger	and	weaker	centromeres	[30].	coremiiformis,	where	no	hxn	genes	are	present.	Columns	represent	genes,	each	row	represents	a	sample.	The	occurrence	of	pfdC	in	taxa	is	consistent	with	the	duplication	of	the	pfdA	ancestor	in	an	early	diverging	species	followed	by	several	episodes	of
loss	completely	unrelated	to	the	evolution	of	the	hxn	cluster.In	Penicillium	paxilli,	P.	Ayer	RK,	Carlson	J.	The	reliability	of	branching	patterns	within	the	ML	tree	was	tested	by	bootstrapping	with	1000	resamplings,	and	the	analyses	were	run	independently	and	repeated	three	times.	Supporting	the	initial	finding,	we	found	that	ab3A-2	flies	showed	a
strong	preference	for	ovipositing	on	banana	(on	average	laying	77%	of	their	eggs	on	banana),	whereas	ab3A-1	flies	did	not	discriminate	between	apple	and	banana	(figure	3b;	ab3A-1	p	>	0.05,	ab3A-2	p	<	0.001).	A	recent	study	reported	that	the	tumour	suppressor	p53	binds	the	promoters	of	CENP-A	and	HJURP	to	repress	their	transcription.	(b)
Univalent	B	chromosomes	in	Myrmeleotettix	maculatus	are	preferentially	segregated	to	the	egg.	Tubulin	was	incubated	with	5	µM	of	the	compounds	and	DMSO	for	60	min	at	37°C.	Cell	40,	455-464.	(doi:10.1038/nature17973)	Crossref,	PubMed,	ISI,	Google	Scholar43.	9,	2952.	Brandts	JF,	Lin	LN.	Xiong	Het	al..	14,	15.	von	Schubert	C,	Cubizolles	F,
Bracher	JM,	Sliedrecht	T,	Kops	GJPL,	Nigg	EA.	318,	45-50.	If	pericentromeres	are	routinely	involved	in	centromere	drive,	it	would	be	interesting	to	quantify	how	frequently	the	pericentromere	increases,	and	benefits	from,	drive	versus	how	frequently	it	suppresses	drive.	(doi:10.1126/science.1150944)	Crossref,	PubMed,	ISI,	Google	Scholar82.	The	M3
core	structure	starts	to	be	formed	readily	in	the	endoplasmic	reticulum	(ER)	and	subsequently	elongated	in	the	Golgi	apparatus,	while	M1	and	M2	are	generated	in	the	cis-Golgi,	upon	transport	from	the	ER,	by	the	action	of	POMGnT1	and	other	enzymes	[18].The	heterogeneous	distribution	of	molecular	masses	observed	in	α-DG	might	depend	on
variability	in	(i)	the	number	of	M1/M2	or	(ii)	of	M3	core	structures	for	each	α-DG	molecule,	respectively,	or	in	(iii)	the	length	of	each	M3	core	structure,	and/or	on	differential	contributions	arising	from	each	of	the	aforementioned	aspects.The	M3	core	structures	are	the	most	crucial	as	they	include	the	specific	glycoepitope(s)	recognized	by
extracellular	binding	partners	within	the	basement	membranes	surrounding	skeletal	muscle	and	other	tissues	[3].Each	mature	α-DG	molecule	carries	numerous	(probably	20	to	30)	M1	and	M2	core	structures	and	several	of	the	Ser/Thr	residues	within	the	central	mucin-like	domain	can	be	found	modified	with	these	simpler	structures	[17,19].	terreus,
a	single	vertical	line	separates	two	distinct	contigs	(Contig	AAJN01000215	for	the	nine-gene	cluster,	AAJN01000156	for	the	two-gene	cluster).	L1	competed	with	colchicine	for	binding	on	tubulin	and	caused	a	dose-dependent	decrease	in	the	fluorescence	of	the	colchicine-tubulin	complex.	(doi:10.1111/j.1469-185X.1946.tb00451.x)	Crossref,	PubMed,
ISI,	Google	Scholar15.	405,	260-268.	Magnuson	and	R.	The	frequency	of	a	B	chromosome	among	members	of	a	population	is	the	result	of	a	combination	of	three	factors:	the	strength	of	drive,	the	suppression	of	drive	by	the	rest	of	the	genome	and	any	fitness	effects	imposed	by	the	B	chromosome	[4,5,90].	Nevertheless,	the	loss	of	heterochromatin	only
results	in	partial	degradation	of	CENP-ACnp1	in	fission	yeast,	indicating	that	additional	pathways	also	participate	in	the	process	[132].Proper	centromere	assembly	depends	on	the	tight	regulation	of	the	CENP-A	level.	PubMed,	ISI,	Google	Scholar14.	These	frequencies	were	used	to	calculate	a	ratio	indicating	how	often	the	selfish	element
orients/segregates	towards	the	egg	or	the	polar	body.	In	mutants	with	two	univalent	X	chromosomes,	there	is	a	higher-than-expected	frequency	of	eggs	lacking	both	X	chromosomes,	indicating	preferential	segregation	to	the	polar	body	of	each	univalent.	Westhorpe	FG,	Straight	AF.	18,	8.	47,	29-36.	2017Structural	changes	of	tailless	bacteriophage
ΦX174	during	penetration	of	bacterial	cell	walls.	Ubiquitin-mediated	proteolysis	of	CENP-A	prevents	ectopic	CENP-A	assembly.	Codes:	Hs,	Homo	sapiens;	Cm,	Callorhinchus	milii	(elephant	shark);	Pm,	Petromyzon	marinus	(lamprey).	2003The	shape	and	size	of	hemozoin	crystals	distinguishes	diverse	Plasmodium	species.	Nature	559,	617-621.
Kawashima	SA,	Takemoto	A,	Nurse	P,	Kapoor	TM.	(doi:10.1016/j.molcel.2009.01.019)	Crossref,	PubMed,	ISI,	Google	Scholar55.	Plant	Biotechnol.	However,	in	other	mitotic	cells,	these	microtubules	were	observed.In	mitotic	Leishmania	cells,	ExM	visualized	well	the	mitotic	spindle,	which	was	formed	by	a	bundle	of	microtubules	(figure	3f),	as	had	been
previously	described	by	transmission	EM	of	serial	sections	[37].	mBio	10,	e00925-19.	We	acknowledge	the	core	facility	Laboratory	of	Electron	Microscopy	supported	by	MEYS	CR	(LM2018129	Czech-BioImaging).	(doi:10.1016/j.cub.2014.08.017)	Crossref,	PubMed,	ISI,	Google	Scholar38.	Neuhaus	FC,	Baddiley	J.	(doi.org/10.1007/BF00268085)
Crossref,	PubMed,	Google	Scholar60.	93,	491-500.	2021Swarm-mediated	phage	transport	disrupts	a	biofilm	inherently	protected	from	phage	penetration.	[40].	Gassmann	Ret	al.2012An	inverse	relationship	to	germline	transcription	defines	centromeric	chromatin	in	C.	USA	113,	9280-9285.	Surprisingly,	the	spacers	were	host	chromosome-derived,
indicating	that	cas4	in	the	phage	genomes	functioned	to	overturn	host	defence.	(c)	Dose-dependent	change	of	phenotypes	after	mitotic	arrest	with	K1,	L1	and	J1.Download	figureOpen	in	new	tabDownload	PowerPointTo	determine	whether	the	12	compounds	affected	mitotic	spindle	organization	by	directly	interfering	with	tubulin	polymerization,	we
performed	in	vitro	tubulin	polymerization	assays.	cerevisiae	[170,171].	These	XXX	worms	produce	an	excess	of	haplo-X	eggs	compared	to	diplo-XX	eggs,	suggesting	preferential	segregation	of	the	univalent	X	to	the	polar	body	during	female	meiosis.	Similar	limitations	also	apply	to	major	super-resolution	optical	microscopy	techniques,	such	as	STED
and	STORM	[6].Over	recent	years,	another	super-resolution	method,	termed	expansion	microscopy	(ExM),	was	developed	[9,10].	(doi:10.1038/nrm3629)	Crossref,	PubMed,	ISI,	Google	Scholar155.	122,	1081-1090.	36,	428-445.	1980Persisting	phage	infection	in	Halobacterium	salinarium	str.	(doi:10.1101/2020.05.26.116947)	Crossref,	PubMed,
ISI,	Google	Scholar47.	10,	1-10.	1979Cultivation	and	in	vitro	cloning	or	procyclic	culture	forms	of	Trypanosoma	brucei	in	a	semi-defined	medium.	H.M.O.	was	supported	by	the	University	of	Helsinki	and	Academy	of	Finland	funding	for	FINStruct	and	Instruct	Centre	FI,	part	of	Biocenter	Finland	and	Instruct-ERIC.Footnotes©	2021	The
Authors.Published	by	the	Royal	Society	under	the	terms	of	the	Creative	Commons	Attribution	License	which	permits	unrestricted	use,	provided	the	original	author	and	source	are	credited.References1.	A	diameter	of	a	circle	with	an	equivalent	area	was	calculated.	Sensory	Neural	Behav.	We	speculate	that	protein-bound	haem,	in	the	form	of
haemoglobin,	is	more	bioavailable	as	it	is	taken	up	by	endocytosis	and	trafficked	to	the	digestive	vacuole	where	the	liberated	haem	is	then	efficiently	imported	into	the	cytosol	by	highly	abundant	IrHRG	at	the	organelle	membrane.	In	Arabidopsis,	E2fa	binds	to	the	promoter	of	CENP-A	in	vivo	and	is	important	for	CENP-A	transcription	[77].	In	both
cases,	haemosomes	were	found	to	be	associated	with	digestive	vesicles,	as	identified	using	anti-cathepsin	B-specific	antibodies	[32]	(figure	6f).	(doi:10.1038/bjc.2013.50)	Crossref,	PubMed,	ISI,	Google	Scholar23.	Valente	GT,	Conte	MA,	Fantinatti	BEA,	Cabral-De-Mello	DC,	Carvalho	RF,	Vicari	MR,	Kocher	TD,	Martins	C.	1,	298-303.	spretus
pericentromeres	to	recruit	more	destabilizing	factors	there	[38,55].	Whether	the	factors	identified	above	can	serve	as	therapeutic	targets	in	the	treatment	of	cancer	is	another	crucial	question.	(doi:10.1016/j.fgb.2007.10.015)	Crossref,	PubMed,	ISI,	Google	Scholar30.	All	ING	family	members	contain	the	signature	C-terminal	PHD	finger	domain.	We
hypothesize	that	phages	will	no	longer	be	able	to	recognize	their	bacterial	host	and	render	such	wall-less	cells	immune	to	phage	infection.	major	cell	(an	identical	cell	to	figure	1g).	(doi:10.1126/science.1063775)	Crossref,	PubMed,	ISI,	Google	Scholar30.	493,	718-722.	First,	axonemal	regions	perpendicular	to	the	image	plane	were	selected	to	avoid
regions	of	elongated	cross-sections	due	to	the	axoneme	being	tilted.	DG	is	encoded	by	the	DAG1	gene	and	translated	from	a	single	mRNA	as	a	precursor	which	undergoes	post-translational	modifications	that	include	extensive	decoration	with	carbohydrates	and	processing	into	two	subunits:	the	highly	glycosylated	extracellular	α-DG	and	the
transmembrane	β-DG	[3].	(f)	Three-dimensional	reconstruction	of	the	area	around	the	distal	end	of	the	new	flagellum.	niger	and	allied	species,	hxnS	and	hxnX	are	abutting	neighbours;	in	A.	(doi:10.1093/emboj/16.5.1023)	Crossref,	PubMed,	ISI,	Google	Scholar158.	2018Synthetic	biology	approach	for	plant	protection	using	dsRNA.	Science	347,	543-
548.	Mol	Cell	4,	995-1004.	Furthermore,	this	direction	of	preferential	segregation	also	allows	a	return	to	the	euploid	state	in	triploid	worms	[86].	This	assumes	IrHRG	to	be	expressed	to	a	similar	extent	as	LmHRG_GFP	and	GFP	in	the	yeast	cell,	thus	permitting	a	direct	comparison	of	haem	transport	capacity.	Using	BlastP	homology	searches,	we
detected	HRG	homologues	in	ants,	shrimps	and	ticks,	but	unexpectedly,	no	HRG	homologue	was	found	in	blood-feeding	insects.	Mater.	USA	108,	10	863-10	870.	Bade	D,	Pauleau	AL,	Wendler	A,	Erhardt	S.	[23]rabbit1	:	5001	:	1000did	not	produce	any	specific	signal	in	ExMBBA4BB	and	pro-BBWoods	et	al.	de	Bruyne	M,	Clyne	PJ,	Carlson	JR.
2015Ectopic	expression	of	p33ING1b	suppresses	proliferation	and	induces	apoptosis	in	colonic	adenocarcinoma	cells.	Nakagawa	N,	Yagi	H,	Kato	K,	Takematsu	H,	Oka	S.	Glycobiology	19,	816-828.	A	negative	PI	indicates	flies	preferred	the	control	bottle	(C),	while	a	positive	PI	indicates	flies	preferred	the	test	bottle	(T)	with	the	odorant	of	interest
added.	(doi:10.1074/jbc.273.9.5190)	Crossref,	PubMed,	ISI,	Google	Scholar72.	Such	phage	infections	have	been	identified	in	divergent	environments	and	in	a	relatively	broad	range	of	bacterial	hosts	representing	gram-negative	[1–4],	gram-positive	[5]	and	cell	wall-less	bacteria	[6],	showing	that	alternative	infection	strategies	are	not	limited	to	a
particular	group	of	bacteria	or	phages.	Similar	behaviour	was	reported	for	ureA	(a	urea	transporter	gene)	expression	[26],	which	strongly	suggests	that	the	phenotypes	resulting	from	this	specific	mutation	are	promoter-dependent.	This	may	be	relevant	when	discussing	the	hypothesis	that	clustering	is	evolutionary	favoured	in	pathways	where	such
toxic	intermediated	are	extant	[20].	Ramijan	Ket	al..	20,	579-593.	13,	1660-1668.	(doi:10.1016/j.devcel.2015.05.012)	Crossref,	PubMed,	ISI,	Google	Scholar175.	B	280,	20130626.	Overexpression	of	CENP-A	can	lead	to	broad	and	rapid	changes	in	gene	expression	across	the	genome	[99–101].	These	results	indicate	that	the	expression	of	β	III	tubulin
does	not	result	in	HeLa	cells	becoming	resistant	to	L1.	55,	61-64.	1987A	17-kD	centromere	protein	(CENP-A)	copurifies	with	nucleosome	core	particles	and	with	histones.	Much	research	has	been	focused	on	how	centromeres	are	assembled.	cerevisiae	unable	to	produce	δ-aminolevulinic	acid	(ALA)	[12],	the	first	committed	precursor	of	haem
biosynthesis.	Jang	C-Y,	Coppinger	JA,	Seki	A,	Yates	3	J,	Fang	G.	2012Identification	of	mutant	versions	of	the	Spt16	histone	chaperone	that	are	defective	for	transcription-coupled	nucleosome	occupancy	in	Saccharomyces	cerevisiae.	(doi:10.1016/j.cub.2005.11.075)	Crossref,	PubMed,	ISI,	Google	Scholar20.	phaseolicola	are	readily	obtained,	some	of
which	were	shown	to	produce	large	amounts	of	intracellular	phage	particles	without	host	lysis	(carrier	cells)	[34].	(doi:10.4161/viru.24498)	Crossref,	Google	Scholar3.	When	p53	is	functional,	overexpression	of	CENP-A	promotes	cell	cycle	arrest,	senescence	and	radiosensitivity.	In	addition,	some	phages	can	‘hitchhike’	on	non-host	bacterial	flagella	to
increase	their	chances	of	meeting	a	host	species.	(doi:10.1038/ncb2532)	Crossref,	PubMed,	ISI,	Google	Scholar72.	After	24	h,	unattached	or	dead	ticks	were	removed	and	an	equal	number	of	males	were	added	to	the	attached	females	in	the	feeding	unit	of	adult	ticks.	The	authors	showed	that	this	fruit	releases	high	levels	of	the	ester	ethyl	isovalerate,
that	this	is	detected	by	ab3A	neurons,	and	that	flies	homozygous	for	Or22ab	are	more	sensitive	to	this	odorant	than	Canton-S	flies.	The	MBF	complex	is	a	major	transcription	factor	regulating	the	transcription	of	genes	required	for	DNA	replication	during	the	G1/S	transition	of	the	cell	cycle	[153,154].	Nature	415,	933-937.	Shortly	after	meiosis	I
resumes	in	females,	the	spindle	migrates	towards	the	cortex	and	assumes	a	perpendicular	orientation	to	the	cortex	(figure	1a).	New	York,	NY:	Springer.	Altogether,	our	yeast-based	data	supports	the	concept	of	IrHRG	aiding	translocation	of	exogenous	haem	across	(sub)cellular	membranes	inside	the	cell.RNAi-mediated	silencing	was	employed	to
elucidate	IrHRG	function	in	ticks.	Furuyama	S,	Biggins	S.	However,	these	authors	did	not	investigate	the	co-regulation	by	nicotinate	or	its	metabolites	of	the	putative	new	hxn	genes.	Steenwyk	JL,	Shen	XX,	Lind	AL,	Goldman	GH,	Rokas	A.	Kohl	L,	Robinson	D,	Bastin	P.	Willer	Tet	al.2014The	glucuronyltransferase	B4GAT1	is	required	for	initiation	of
LARGE-mediated	α-dystroglycan	functional	glycosylation.	2020Prenatal	whole	exome	sequencing	detects	a	new	homozygous	fukutin	(FKTN)	mutation	in	a	fetus	with	an	ultrasound	suspicion	of	familial	Dandy-Walker	malformation.	Yan	K,	Yang	J,	Zhang	Z,	McLaughlin	SH,	Chang	L,	Fasci	D,	Ehrenhofer-Murray	AE,	Heck	AJR,	Barford	D.	PLoS	Genetics	6,
e1001044.	Science	321,	1088-1091.	(doi:10.1007/s00284-005-0455-6)	Crossref,	PubMed,	ISI,	Google	Scholar38.	[163]	examined	how	DNA	replication	affects	CENP-A	distribution	in	human	cells.	Unlike	regional	centromeres,	point	centromeres	lack	pericentromeric	heterochromatin.	(doi:10.4161/fly.5726)	Crossref,	PubMed,	ISI,	Google	Scholar90.	44,
217-237.	Cold	Spring	Harb.	Additionally,	kinesin-related	genes	have	been	found	on	B	chromosomes	(discussed	below)	in	various	species	(KIF11	in	Astatotilapia	latifasciata,	KIF20A	in	Eyprepocnemis	plorans,	KIF23	in	Apodemus	peninsulae,	and	CENPE	in	Apodemus	flavicollis,	Metriaclima	lombardoi	and	Astatotilapia	latifasciata)	[72–75].	Electronic
supplementary	material	is	presented	in	a	single	file	and	includes	all	the	sequence	comparison	details	with	the	best	scores	found,	enzyme	by	enzyme	and	group	by	group.	Ecol.	Underlying	this	phenomenon	are	a	number	of	highly	complex	cellular	behaviours,	whereby	cancer	cells	must	acquire	an	ability	to	invade	out	of	the	primary	tumour	mass,	avoid



anoikis,	migrate	directionally	and	disseminate	to	form	secondary	tumours	at	distant	secondary	sites.	In	XXX	individuals,	the	univalent	X	preferentially	segregates	to	the	polar	body.	Unlike	in	T.	(doi:10.1186/s12885-016-2108-5)	Crossref,	PubMed,	ISI,	Google	Scholar64.	amazonensis	hrg-single	knock-out	parasites	replicated	more	slowly	in	a	haemin-
poor	medium	[24].	Yuan	X,	Protchenko	O,	Philpott	CC,	Hamza	I.	Rojas	ERet	al..	10,	112.	318,	1442-1447.	Traversa	Aet	al..	Hanahan	D,	Weinberg	RA.	PLoS	ONE	10,	e0124277.	The	most	interesting	one	would	be	to	investigate	if	phages	indeed	cannot	recognize	their	usual	host	and	whether	this	is	due	to	the	absence	of	molecules	in	the	cell	wall.	The
observed	direction	of	preferential	segregation	of	univalents	in	mice	could	suggest	a	bigger	benefit	to	resolving	XO	aneuploidy	rather	than	XXX	aneuploidy,	possibly	due	to	other	associated	fitness	costs	of	XXX	individuals.In	their	2000	study,	LeMaire-Adkins	&	Hunt	[28]	suggested	that	the	preferential	segregation	of	univalent	X	chromosomes	in	mice
was	not	a	‘real’	case	of	‘genetically	controlled	meiotic	drive’,	because	neither	the	genetic	background	nor	the	specific	X	chromosome	appeared	to	determine	the	efficiency	of	drive.	Niu	L,	Wang	Y,	Wang	C,	Wang	Y,	Jiang	X,	Ma	L,	Wu	C,	Yu	Y,	Chen	Q.	Choi	ES,	Stralfors	A,	Catania	S,	Castillo	AG,	Svensson	JP,	Pidoux	AL,	Ekwall	K,	Allshire	RC.	Semi-thin
sections	were	observed	under	the	Olympus	BX53	light	microscope	and	ultra-thin	sections	were	observed	in	a	JEOL	1010	transmission	electron	microscope.Guts	were	dissected	from	semi-engorged	ticks.	219,	87-95.	2019Molecular	and	functional	evolution	at	the	odorant	receptor	Or22	locus	in	Drosophila	melanogaster.	This,	together	with	the
quantitative	aspect	of	the	approach,	facilitated	a	better	understanding	of	less	well-appreciated	structures,	such	as	the	neck	microtubule	in	T.	Nature	577,	327-336.	As	no	antibodies	against	the	trypanosome	RSP4/6	are	available,	we	tagged	the	protein	at	its	endogenous	locus	with	a	3	×	HA	tag	and	stained	the	resulting	cells	after	expansion	with	an
anti-HA	antibody.	Ticks	were	then	rested	for	24	h	at	21°C.	(doi:0.1002/cbic.202000571)	Crossref,	PubMed,	ISI,	Google	Scholar18.	In	untreated	interphase	cells,	microtubules	form	long	cytoplasmic	arrays	that	run	parallel	to	the	long	cellular	axis,	and	in	mitotic	cells,	microtubules	form	a	bipolar	spindle	in	the	nucleus	and	the	cytoplasmic	microtubules
disappear	(figure	1c(i),	arrow).	(doi:10.1111/gtc.12480)	Crossref,	PubMed,	ISI,	Google	Scholar47.	(doi:10.1016/0006-2952(95)02156-6)	Crossref,	PubMed,	ISI,	Google	Scholar54.	Tissues	were	dehydrated	in	ascendant	acetone	dilutions	(30%,	50%,	70%,	80%,	90%,	95%	and	100%	for	15	min	at	each	step).	Gerlich)	[63],	HeLa	WTβIII	cell	line	(gifts	from
S.	Recently,	a	new	counter-defence	mechanism	against	CRISPR/Cas	has	been	uncovered,	where	phage	T4	restores	the	broken	genomic	material,	thereby	making	progeny	phages	resistant	against	future	CRISPR	attacks	[36].	Use	of	NADH	dehydrogenase	activity	associated	with	xanthine	dehydrogenase	to	investigate	substrate	and	product	inductions.
Genetics	155,	647-656.	Chozinski	TJ,	Halpern	AR,	Okawa	H,	Kim	HJ,	Tremel	GJ,	Wong	ROL,	Vaughan	JC.	Crit.	2013Mitosis	and	apoptosis:	how	is	the	balance	set?Curr.	(doi:10.1101/gad.9.5.573)	Crossref,	PubMed,	ISI,	Google	Scholar93.	The	formation	of	diderm	CWD	cells	is	less	well	understood.	Chu	TC,	Murray	SR,	Hsu	SF,	Vega	Q,	Lee	LH.	The
crystal	structure	of	α/β-tubulin-RB3-tubulin	tyrosine	ligase	(TTL)	complex	soaked	with	TUB092	showed	that	the	benzodioxole	group	positions	at	the	hydrophobic	pocket	of	β-tubulin,	a	position	which	is	similar	to	the	site	that	the	trimethoxyphenyl	moiety	(A-ring)	of	colchicine	also	occupies	[33].	This	however	was	not	observed.	Cell	64,	79-91.
(doi:10.1098/rspb.2013.0626)	Link,	ISI,	Google	Scholar21.	(doi:10.1016/S0092-8674(00)81602-5)	Crossref,	PubMed,	ISI,	Google	Scholar94.	Br.	J.	Histochem.	(doi:10.1074/jbc.M111.300905)	Crossref,	PubMed,	ISI,	Google	Scholar51.	1.4.4.	Values	at	nodes	of	all	trees	are	aLRTs	(approximate-likelihood	ratio	test	[56]).	The	phosphorylation	regulates	the
stability	of	prenucleosomal	CENP-ACID	via	the	Ppa-proteasome	pathway	and	promotes	the	removal	of	CENP-ACID	from	ectopic	sites	[137].Ubiquitin-dependent	proteolysis	of	CENP-A	has	also	been	used	in	vertebrates	to	regulate	centromere	functions.	Reported	in	red	in	(b)	are	the	three	enzymes	whose	orthologues	are	present	in	all	the	lineages
analysed.Download	figureOpen	in	new	tabDownload	PowerPointTable	1.	In	contrast	with	inhibitors	of	Aurora	B	and	Cdk1	[38,39],	Plk1	has	roles	in	centrosome	maturation	[40],	kinetochore-microtubule	stabilization	[41]	and	APC/C	activation	[42],	which	may	explain	why	combinatorial	inhibition	of	microtubule	assembly	and	Plk1	but	not	of	Cdk	or
Aurora	B	prolongs	mitotic	arrest,	even	though	Plk1	has	also	been	implicated	in	correcting	erroneous	kinetochore-microtubule	attachment	[43–45]	and	maintaining	checkpoint	arrest	[46,47].	Guindon	S,	Dufayard	JF,	Lefort	V,	Anisimova	M,	Hordijk	W,	Gascuel	O.	(doi:10.1371/journal.pgen.1003269)	Crossref,	PubMed,	ISI,	Google	Scholar42.
1975Interaction	of	protoplasts,	L-forms,	and	bacilli	of	Bacillus	subtilis	with	12	strains	of	bacteriophage.	The	IC50	values	of	L1	and	colchicine	were	measured.Download	figureOpen	in	new	tabDownload	PowerPointTo	determine	if	the	compounds	directly	bound	α/β-tubulin	dimers,	the	effects	of	the	most	active	inhibitors	(compounds	L1,	J3,	A15	and	M2)
on	the	stability	of	purified	tubulins	were	assessed	by	differential	scanning	fluorimetry	(DSF)	analysis	[16].	(c)	Three-dimensional	reconstruction	of	the	posterior	part	of	the	subpellicular	corset	of	a	L.	Scale	bar	=	10	µm.	For	this	reason,	the	second	condition	required	for	female	meiotic	drive	is	heterozygosity	[18].	12,	66-78.	7,	e1002068.	119,	199-207.
2018Genetic	villains:	killer	meiotic	drivers.	(doi:10.1016/j.cub.2015.08.051)	Crossref,	PubMed,	ISI,	Google	Scholar5.	In	fact,	POMGnT1	has	been	appropriately	defined	as	a	‘cross-core	enzyme’	since	it	is	responsible	for	fabricating,	together	with	the	glycosyltransferases	MGAT5B/GnT-IX	(Vb),	the	M1	and	M2	core	structures	[17].
(doi:10.1172/JCI112320)	Crossref,	PubMed,	ISI,	Google	Scholar30.	McLeod	SM,	Waldor	MK.	*Triploid	female	oysters	were	shown	to	produce	12%	aneuploid	offspring	when	mated	to	a	diploid	male	[26].	This	second	kinesin	motor	has	been	called	TR-1	kinesin	(Trkin).	Since	pfdB	is	not	extant	in	A.	citrinum	and	P.	Immun.	In	this	case	we	tested	attraction
to	ethyl	hexanoate	in	females	from	two	natural	fly	populations	collected	from	the	north	and	south	of	Australia.	Gracasouza	A,	Mayamonteiro	C,	Paivasilva	G,	Braz	G,	Paes	M,	Sorgine	M,	Oliveira	M,	Oliveira	P.	Spores	undergo	mitotic	divisions	generating	a	multicellular	gametophyte	which	is	entirely	haploid.	mBio	12,	e01361-21.	B	chromosomes	are
also	thought	to	experience	female	meiotic	drive	in	several	plant	species	(including	herd's	grass,	hawkweed	and	the	Sitka	spruce),	several	animal	species	(including	mealy	bugs,	rats,	lemmings	and	fish),	and	at	least	one	fungus,	Zymoseptoria	tritici	[92,98–101].	(doi:10.1002/path.2571)	Crossref,	PubMed,	ISI,	Google	Scholar26.	It	therefore	appears	that
although	CG7379KD	promotes	epithelial	cell	delamination,	there	is	a	strong	cooperative	effect	when	this	KD	is	accompanied	by	a	loss	of	lgl	function,	leading	to	increased	multilayering	and	invasion.It	is	known	that	ING1	can	act	as	a	tumour	suppressor	by	inducing	apoptosis	in	damaged	cells	[19,29].	Environ.	19.10	(Scientific	Volume	Imaging,	The
Netherlands,	),	using	the	CMLE	algorithm.	It	remains	unclear	whether	LARGE1	was	indeed	duplicated	in	all	Chondrichthyes,	since	LARGE2	could	not	be	found	in	other	species	(as	for	example	Carcharodon	carcharias,	white	shark).	Nature	476,	232-235.	(doi:10.7554/eLife.49503)	Crossref,	PubMed,	ISI,	Google	Scholar18.	Second,	it	explains	why	the
direction	of	biased	segregation	differs	from	one	species	to	the	next.	(doi:10.1038/s41579-019-0278-2)	Crossref,	PubMed,	ISI,	Google	Scholar38.	Walled	bacteria	are	susceptible	to	phage	infection,	since	phages	can	recognize	molecules	located	on	the	cell	surface	or	bind	to	structures	such	as	pili	and	flagella.	Cells	were	grown	for	9	days	in	fresh	media
after	12	h	exposure.	He	GH,	Helbing	CC,	Wagner	MJ,	Sensen	CW,	Riabowol	K.	Sqv-2	and	sqv-6	have	been	shown	to	correspond	to	human	galactosyltransferases	(sqv-2)	and	xylosyltransferases	(sqv-6;	although	not	similar	to	RXYLT1)	[92].It	is	interesting	to	note	that	these	enzymes	belong	to	a	Golgi	apparatus	enzymatic	machinery	involved	in	the
production	of	glycosaminoglycan	chains	(starting	from	xylose)	and	that	sqv-2	and	sqv-6	mutants	display	also	a	vulvar	phenotype	similar	to	that	observed	with	the	knockout	of	the	DG-like	gene	of	C.	(doi:10.1091/mbc.10.11.3705)	Crossref,	PubMed,	ISI,	Google	Scholar159.	The	axoneme	exited	the	corset	via	a	space	visibly	devoid	of	the	microtubules.
Voloudakis	AE,	Holeva	MC,	Sarin	LP,	Bamford	DH,	Vargas	M,	Poranen	MM,	Tenllado	F.	Cell	173,	839-850.	5,	87-100.	Tick	midgut	digest	cells	of	IrHRG-KD	ticks	formed	significantly	larger	haem-dense	vesicles	(haemosomes)	than	those	of	control	ticks	(figure	6e).	(doi:10.1016/s0065-3527(08)60765-4)	Crossref,	PubMed,	Google	Scholar31.	Nature	484,
542-545.	(doi:10.1038/nature00782)	Crossref,	PubMed,	ISI,	Google	Scholar52.	Endocytosed	host	haemoglobin	becomes	associated	with	large	endocytic	vesicles	ranging	from	3–12	µm	in	Rhipicephalus	microplus	[29]	and	less	than	1	µm	in	I.	We	found	that	these	two	populations	have	significantly	different	preferences	(Mann–Whitney	U,	p	=	0.003),
with	flies	from	the	northern	population,	with	the	high	frequency	of	Or22ab,	showing	significantly	higher	attraction	to	ethyl	hexanoate	than	flies	from	the	southern	population,	which	is	fixed	for	the	long	allele	(figure	2d).	Non-induced	conditions	(NI):	Strains	were	grown	on	MM	media	with	5	mM	l-(+)di-ammonium-tartrate	as	sole	N-source	for	8	h,	then
the	mycelia	were	transferred	to	MM	with	10	mM	acetamide	for	further	2	h.	(doi:10.1007/s00018-019-03258-3)	Crossref,	PubMed,	ISI,	Google	Scholar44.	(doi:10.1002/1097-0142(20010815)92:43.0.CO;2-P)	Crossref,	PubMed,	ISI,	Google	Scholar46.	terrestris	sp.	However,	despite	ING	family	proteins	being	repeatedly	implicated	in	tumour	progression
and	invasion,	little	is	known	of	the	molecular	mechanisms	that	underlie	these	tumour	suppressive	effects.	Effects	of	the	compounds	on	microtubule	polymerization	in	vitro.	It	appears	that	Pht1	inhibits	the	efficient	association	of	Scm3,	which	is	also	important	for	ectopic	assembly	of	CENP-ACnp1	chromatin,	with	the	chromosome	arms	[189].	Harms	A,
Brodersen	DE,	Mitarai	N,	Gerdes	K.	13,	370-382.	(doi:10.1099/ijs.0.63070-0)	Crossref,	PubMed,	ISI,	Google	Scholar63.	(c)	Three-dimensional	reconstruction	of	the	BB	area	of	an	expanded	L.	Yeast	35,	447-453.	However,	the	use	of	bacteriophages	for	treating	stubborn	infection	might	be	restricted	if	phages	do	not	recognize	wall-deficient	pathogenic
bacteria.	2017B	chromosomes	–	a	matter	of	chromosome	drive.	Completion	of	the	genome	delivery	may	further	depend	on	cellular	nucleoside	triphosphate	pools	that	enable	the	completion	of	T7	genome	entry	by	transcription-catalysed	mechanisms	[77].	Nature	403,	676-680.	Recent	technical	advances	in	single-cell	analyses	have	shed	light	on	the
genetic	background,	as	well	as	the	underlying	cellular	and	molecular	mechanisms	of	these	phage–host	interactions,	which	we	present	here	with	examples.For	filamentous	phages,	three	distinctive	replication	strategies	have	been	identified.	2015Big	things	in	small	packages:	the	genetics	of	filamentous	phage	and	effects	on	fitness	of	their	host.	brucei
(e.g.	figure	2a,b).	2020Centromere	chromatin	structure—lessons	from	neocentromeres.	(doi:10.18632/oncotarget.17173)	Crossref,	Google	Scholar67.	In	Talaromyces	stipitatus	a	pfdB	pseudogene	is	extant	between	hxnZ	and	hxnM,	and	additionally,	an	intron-less	gene	encoding	751	residue-multidomain	protein,	comprising	an	N-terminal
PF0104820.11	(phosphorylase	superfamily	N-terminal,	most	similar	to	nucleoside	phosphorylases)	domain	and	a	C-terminal	PF05960.11	(bacterial	protein	of	unknown	function)	domain	is	located	between	hxnN	and	hxnM,	the	nearest	homologues	of	the	inserted	gene	being	present	and	unlinked	to	any	hxn	gene	in	Talaromyces	verruculosus.In
Kregervanrija	fluxuum	(Saccahromycotina,	Pichiaceae)	a	putative	amidase	gene	is	inserted	in	the	cluster	between	hxnM	and	hxnT	(electronic	supplementary	material,	figure	S5B).	153,	469-480.	Gels	together	with	the	remaining	denaturation	buffer	were	transferred	to	a	1.5	ml	microcentrifuge	tube,	which	contained	0.5	ml	of	the	denaturation	buffer,
and	denaturation	was	performed	for	1	to	2	h	at	95°C.	Bhushan	K.	These	couples	are	mostly	conserved	in	the	Pezizomycotina,	irrespective	of	whether	all	11	genes	are	included	in	a	single	cluster	(electronic	supplementary	material,	figure	S5B).	Chen	CCet	al.2015Establishment	of	centromeric	chromatin	by	the	CENP-A	assembly	factor	CAL1	requires
FACT-mediated	transcription.	(doi:10.1016/j.cub.2017.06.069)	Crossref,	PubMed,	ISI,	Google	Scholar31.	nidulans.	Hence,	it	is	straightforward	to	obtain	three-dimensional	volumes	of	tens	of	cells,	as	presented	here,	with	even	hundreds	of	cells	manageable.	(a)	Thermal	unfolding	of	tubulin	is	monitored	using	SYPRO	Orange.	The	assay	was	run	for	17	h
under	natural	light	conditions,	such	that	the	dawn	and	dusk	activity	periods	were	captured.	Since	L1	potently	competes	with	colchicine	(figure	4),	we	speculate	that	the	benzodioxole	group	of	L1	also	occupies	the	hydrophobic	pocket	of	β-tubulin.	coli	[52].	Elife	5,	e14473.	Mol	Cell	Biol.	2008Inactivation	of	a	human	kinetochore	by	specific	targeting	of
chromatin	modifiers.	[24],	centromere	drive	is	also	responsible	for	rapid	karyotype	evolution	[16,24,37].	This	ligand	is	not	detected	by	the	ab3A	neurons	of	D.	Multiple	studies	have	used	the	model	organism	E.	Mutations	providing	phage	resistance	often	also	influence	other	functions	of	the	phage	receptor,	reducing	bacterial	fitness.	Neuron	37,	827-
841.	Indeed,	we	observed	similar	flattening	of	non-expanded	cells,	which	were	attached	to	glass	alive	(figure	1b).	These	studies	found	that	the	localization	of	E-cadherin	to	cell	junctions	is	under	the	control	of	Ras,	and	artificial	increase	of	E-cadherin	levels	without	manipulation	of	Ras	expression	leads	to	cytoplasmic	accumulation	of	the	overexpressed
protein	[49,50].Our	data	indicate	that	CG7379KD	may	not	have	a	drastic	effect	on	apicobasal	polarity	as	in	our	experiments,	aPKC,	bazooka	and	crumbs	localize	correctly	to	the	cortex	following	CG7379KD.	(doi:10.1002/j.1460-2075.1994.tb06821.x)	Crossref,	PubMed,	ISI,	Google	Scholar62.	Haaf	T,	Warburton	PE,	Willard	HF.	Microb.
2015Chemoenzymatic	synthesis	of	α-dystroglycan	core	M1	O-mannose	glycans.	[23]	and	Malik	et	al.	The	pixel	dwell	time	was	400	ns.	1985Use	of	monoclonal	antibodies	to	analyse	the	expression	of	a	multi-tubulin	family.	Such	a	positive	effect	of	de-crowding	due	to	ExM	was	previously	described	in	other	systems	[12,47].	2015Discovering	centromere
proteins:	from	cold	white	hands	to	the	A,	B,	C	of	CENPs.	Nat.	(doi:10.1186/s13395-018-0163-0)	Crossref,	PubMed,	ISI,	Google	Scholar25.	(doi:10.1099/0022-1317-18-2-127)	Crossref,	PubMed,	ISI,	Google	Scholar32.	(doi:10.1038/355696a0)	Crossref,	PubMed,	ISI,	Google	Scholar14.	Nucleic	Acids	Res	46,	4831.	The	lack	of	apparent	feeding	phenotype
in	IrHRG-KDs	negates	the	potential	of	this	protein	to	be	an	effective	drug	target	[34],	as	it	might	do	for	unicellular	parasites	[1,46].Enzymes	or	proteins	that	use	haem	as	a	cofactor	may	insert	GaPPIX	in	their	catalytic	centres	instead	of	haem,	rendering	the	enzymes	inactive.	Senses	37,	403-420.	(doi:10.1158/0008-5472.CAN-08-2037)	Crossref,
PubMed,	ISI,	Google	Scholar24.	Moreover,	the	fluorescent	signal	has	been	shown	to	label	all	stages	of	apoptosis	starting	from	cell	rounding	and	persisting	even	after	phagocytosis	of	the	apoptotic	cell	[31].	1994Expression	of	baculovirus	P35	prevents	cell	death	in	Drosophila.	Thus,	kinetoplastid	cells	of	a	proliferative	population	show	a	remarkable
uniformity	of	their	cytoskeletal	architecture.Studies	of	the	kinetoplastid	cytoskeleton	have	been	heavily	reliant	on	electron	microscopy	(EM),	mainly	due	to	the	spacing	of	various	structural	components,	such	as	the	corset	microtubules,	axonemal	microtubule	doublets	and	domains	of	the	FAZ,	being	below	the	resolution	limit	of	conventional	light
microscopy,	which	is	about	180	nm	in	the	lateral	and	500	nm	in	the	axial	direction	[6].	15,	2589-2599.	Biochemistry	49,	10	796-10	802.	However,	as	we	will	discuss	below,	monosomic	chromosomes	that	form	univalents	(unpaired	chromosomes)	in	meiosis	also	meet	the	requirement	of	heterozygosity.	3,	159-181.	Angew.	2017Gallium-protoporphyrin	IX
inhibits	Pseudomonas	aeruginosa	growth	by	targeting	cytochromes.	Mech.	A	major	component	of	the	bacterial	cell	wall	is	peptidoglycan,	which	is	often	associated	with	phage	adsorption	in	monoderms	(formerly	called	Gram-positive	bacteria)	[15].	(doi:10.1016/j.cub.2019.03.046)	Crossref,	PubMed,	ISI,	Google	Scholar9.	2018Heterochromatin	and
RNAi	regulate	centromeres	by	protecting	CENP-A	from	ubiquitin-mediated	degradation.	This	suggests	that	as	the	centrally	located	symmetric	spindle	migrates	towards	the	cortex,	cortical	CDC42	signals	increase	tyrosinated	α-tubulin	on	the	cortical	side	of	the	spindle,	which	serves	as	a	spatial	cue	for	selfish	centromeres	to	distinguish	the	egg	and
cortical	pole	(figure	3b).	Gene	294,	77-86.	Bergmann	JH,	Rodriguez	MG,	Martins	NM,	Kimura	H,	Kelly	DA,	Masumoto	H,	Larionov	V,	Jansen	LE,	Earnshaw	WC.	1990Meiotic	drive	in	female	mice	heterozygous	for	the	HSR	inserts	on	chromosome	1.	2011Completing	the	purine	utilisation	pathway	of	Aspergillus	nidulans.	1977Viruses	of	mycoplasmas	and
spiroplasmas.	In	plants,	meiosis	and	fertilization	are	separated	by	what	is	known	as	a	haploid	generation.	2004Centromeric	chromatin	exhibits	a	histone	modification	pattern	that	is	distinct	from	both	euchromatin	and	heterochromatin.	Images	represent	z	stack	projections.	(doi:10.1242/jcs.254300)	Crossref,	PubMed,	ISI,	Google	Scholar17.	We	found	a
significant	difference	between	the	preferences	of	flies	expressing	Or22ab	and	those	expressing	Or22a	(p	=	0.014),	with	flies	expressing	Or22ab	(ab3A-2)	more	attracted	to	ethyl	hexanoate	than	those	expressing	Or22a	(ab3A-1;	figure	2c),	as	would	be	expected	if	the	difference	observed	in	the	isogenic	lines	is	due	to	the	Or22	locus.	Abreu	C,
Sanguinetti	M,	Amillis	S,	Ramon	A.	Our	previous	results	[11]	show	that	at	least	the	latter	compound	is	toxic.	Parasit.	(doi:10.1111/mmi.14120)	Crossref,	PubMed,	ISI,	Google	Scholar46.	Trans.	elegans	(sqv-2,	T07A5.1,	M70.4a,	bgnt-1.2	and	lge-1).	Alterations	in	the	glycosylation	shell	of	α-DG	(i.e.	hypoglycosylation)	can	induce	muscular	dystrophies,
referred	to	as	primary	or	secondary	dystroglycanopathies	(hereinafter	DGpathies),	which	present	themselves	with	phenotypes	that	range	from	minor	and	later-onset	to	congenital	and	severe	[8].	(doi:10.1038/ng0198-30)	Crossref,	PubMed,	ISI,	Google	Scholar22.	2009Double-strand	DNA	breaks	recruit	the	centromeric	histone	CENP-A.
(doi:10.1146/annurev-virology-092917-043544)	Crossref,	PubMed,	ISI,	Google	Scholar46.	However,	many	temperate	phages,	such	as	enterobacteriophage	P2,	are	not	inducible	by	SOS	response	[11,49].	It	is	important	to	remind	that	POMGnT1,	along	with	POMT1	and	many	other	known	and	still	unidentified	enzymes,	is	also	involved	in	the	formation	of
the	abundant	M1/M2	cores	[17,19,44,80].Have	the	enzymes	responsible	for	the	synthesis	of	the	carbohydrate	structure	including	M3,	the	two	RboP,	the	additional	Xyl-GlAc	and	sulfated	Matriglycan	evolved	specifically	for	the	glycosylation	of	α-DG?	2013ING1	induces	apoptosis	through	direct	effects	at	the	mitochondria.	Therefore,	these	are	likely	to
represent	isolated	events	possibly	independent	from	overall	genome	duplications	[5,6].The	real	physiological	relevance	of	LARGE2	remains	unclear,	as	knockout	of	LARGE2	in	mice	is	phenotype-less	[98],	while	knockout	of	LARGE1	generates	a	severe	phenotype	[99],	in	line	with	the	high	expression	of	LARGE1	in	brain,	heart	and	skeletal	muscle	[70].
30,	66-74.	This	persistent	infection	mode	of	phi6	resembles	the	lifestyle	of	related	fungal	dsRNA	viruses	that	lack	an	extracellular	life	cycle	stage	and	are	transmitted	intracellularly	[38].Romantschuk	&	Bamford	[34]	recognized	the	phenomenon	described	for	phi6	as	a	unique	type	of	‘carrier	state’	without	providing	a	distinguishing	term.	A	number	of
ubiquitin	E3	ligase	components,	including	Ubr1	[121],	Doa1	(WD-repeat	protein)	[120],	F-box	proteins	Rcy1	[122],	Met30	and	Cdc4	[123],	have	also	been	identified	to	mediate	the	level	of	CENP-ACse4	to	prevent	its	mistargeting.	Svirskaitė	J,	Oksanen	HM,	Daugelavičius	R,	Bamford	DH.	Among	these	drugs,	taxanes	have	been	successfully	used	in	the
treatment	of	solid	tumours,	particularly	in	ovarian	and	breast	cancers,	for	over	25	years	[9].	(doi:10.1111/j.1432-1033.1978.tb20967.x)	Crossref,	PubMed,	Google	Scholar8.	2007In	vitro	feeding	assays	for	hard	ticks.	36,	919-929.	The	mtQ	is	typically	formed	by	four	microtubules	[5,7].	16,	iv14-iv19.	Crossref,	PubMed,	ISI,	Google	Scholar9.	Improper
incorporation	of	CENP-A	thus	has	a	detrimental	impact	on	cells.	1973The	genetic	control	of	molybdoflavoproteins	in	Aspergillus	nidulans:	allopurinol-resistant	mutants	constitutive	for	xanthine-dehydrogenase.	In	contrast	with	immunofluorescence	microscopy,	the	antibody	also	stained	the	nucleus	and	the	kinetoplast	in	ExM	(figure	4a;	electronic
supplementary	material,	figure	S2).	181,	4505-4508.	(doi:10.1371/journal.pbio.3001020)	Crossref,	PubMed,	ISI,	Google	Scholar16.	BioEssays:	News	Rev.	1980A	membrane	potential	threshold	for	phage	T4	DNA	injection.	In	the	absence	of	CHRAC14,	DNA	damage	is	unable	to	be	efficiently	repaired	[183].	Bozzi	M,	Di	Stasio	E,	Scaglione	GL,	Desiderio
C,	Martelli	C,	Giardina	B,	Sciandra	F,	Brancaccio	A.2013Probing	the	stability	of	the	‘naked’	mucin-like	domain	of	human	α-dystroglycan.	The	fact	that	colchicine-binding	site	agents	are	known	to	be	less	susceptible	to	multidrug	resistance	mechanisms	that	limit	the	efficacy	of	many	other	tubulin	inhibitors	[22]	led	us	to	test	the	ability	of	compound	L1
to	overcome	drug	resistance.	Fu	Het	al.2019SENP6-mediated	M18BP1	deSUMOylation	regulates	CENP-A	centromeric	localization.	(doi:10.1146/annurev-animal-061220-023220)	Crossref,	PubMed,	ISI,	Google	Scholar113.	From	species	to	species,	B	chromosomes	vary	in	size,	sequence	and	behaviour.	2011Heterochromatin	boundaries	are	hotspots	for
de	novo	kinetochore	formation.	nidulans	(AN8360)	is	not	regulated	by	nicotinate	or	the	transcription	factor	HxnR,	strongly	suggesting	that	the	gene	product	is	not	necessary	for	nicotinate	utilization	as	a	nitrogen	source	[11].In	the	hxn	cluster	of	Aspergillus	section	Flavi,	and	in	a	number	of	Penicillium	and	Talaromyces	species	(electronic
supplementary	material,	figures	S5,	S10	and	S11),	a	gene	of	unknown	function,	to	be	called	pfdB,	for	putative	peroxisomal	FMN-dependent	dehydrogenase	(see	below)	lies	between	hxnZ	and	hxnM.	(doi:10.1016/j.ceb.2013.07.003)	Crossref,	PubMed,	ISI,	Google	Scholar6.	We	further	observed	in	a	subset	of	L.	Yeast	cells	were	washed	twice	in	500	µl	of
PBS,	fixed	with	2%	paraformaldehyde	and	processed	by	microscopic	observation.	59,	433-446.	2012The	chromosomal	passenger	complex	(CPC):	from	easy	rider	to	the	godfather	of	mitosis.	191,	135-140.	2016Inhibition	of	clinical	pathogenic	herpes	simplex	virus	1	strains	with	enzymatically	created	siRNA	pools.	These	drive	systems	are	well
characterized	in	previous	papers	[7,13–15]	and	will	not	be	discussed	further	in	this	review.	Looking	at	post-translational	modifications	of	tubulins,	they	found	asymmetry	in	the	amount	of	tyrosinated	and	detyrosinated	α-tubulin,	with	more	tyrosinated	α-tubulin	on	the	cortical	side	of	the	spindle.	2013Identification	of	cell	cycle-regulated	genes
periodically	expressed	in	U2OS	cells	and	their	regulation	by	FOXM1	and	E2F	transcription	factors.	major	cells	are	of	significantly	smaller	dimensions	than	T.	brucei	cell.	Different	cluster	arrangements	may	have	different	adaptive	values	in	organisms	with	different	ecologies	and	physiologies.	2014The	E3	ligase	CUL3/RDX	controls	centromere
maintenance	by	ubiquitylating	and	stabilizing	CENP-A	in	a	CAL1-dependent	manner.	Cell	26,	2067-2079.	8,	785-791.	28,	355-368.	For	example,	it	has	been	shown	that	many	genes	implicated	in	apoptosis,	cell	cycle	regulation,	centromere	and	kinetochore	functions	are	misregulated	in	a	wide	spectrum	of	cancer	types	with	high	CENP-A	level
[106,112,113].	Plant	Sci.	1984Triplo-X	hermaphrodite	of	Caenorhabditis	elegans:	pachytene	karyotype	analysis,	synaptonemal	complexes,	and	pairing	mechanisms.	Glossary.Acentric:lacking	a	centromereAneuploidy:abnormal	number	of	chromosomesCentromere:a	specialized	chromatin	region	where	the	kinetochore	is	assembledEpigenetic:relating	to
heritable	phenotypic	changes	that	do	not	involve	alteration	of	the	DNA	sequenceHeterochromatin:tightly	condensed	chromatin	region	with	relatively	low	gene	transcriptionHistone	variant:non-canonical	variant	of	a	histoneHolocentric	species:species	with	holocentric	chromosomes,	of	which	the	entire	length	functions	as	the	centromereKinetochore:a
large	multi-protein	complex	that	interacts	with	microtubules	to	facilitate	chromosome	segregationNeocentromeres:new	centromeres	that	form	at	non-canonical	centromeric	regionsPoint	centromere:the	centromere	in	budding	yeast	that	is	genetically	defined	by	a	125	bp	DNA	sequenceProteolysis:enzymatic	breakdown	of	proteins	or	peptides	into
amino	acidsRegional	centromeres:large	and	complex	centromeres	that	form	multiple	microtubule	attachment	sites	per	chromosomeThe	conserved	centromere-specific	histone	H3	variant,	CENP-A,	plays	an	essential	role	in	centromere	identity	by	acting	as	a	key	epigenetic	mark	for	centromeres.	Of	these,	the	most	notorious	are	Trypanosoma	brucei
(the	causative	agent	of	African	sleeping	sickness	in	humans	and	nagana	in	cattle),	T.	2013Xylosyl-	and	glucuronyltransferase	functions	of	LARGE	in	α-dystroglycan	modification	are	conserved	in	LARGE2.	phaseolicola	and	P.	2016R2d2	drives	selfish	sweeps	in	the	house	mouse.	(g)	Heat	map	representation	of	unsupervised	clustering	of	34	selected	DEG
following	ING1KD	in	MCF7	cells.	[186]	identified	a	NAP	family	protein,	Ccp1,	that	prevents	mislocalization	of	CENP-ACnp1	in	fission	yeast.	2015Efficient	double-stranded	RNA	production	methods	for	utilization	in	plant	virus	control.	elegans	that	can	be	‘corrected’	by	preferential	segregation	of	univalents	in	female	meiosis.	56,	171-178.	Abedon	ST),
pp.	(doi:10.1126/science.1062939)	Crossref,	PubMed,	ISI,	Google	Scholar24.	1995Meiotic	drive	in	female	mice:	an	essay.	12,	e1005930.	Multiple	chromatin	remodelling	factors,	including	the	CHD	remodelling	protein	Hrp1,	and	the	RSF	and	Ino80	complexes,	have	been	implicated	in	CENP-A	chromatin	assembly	[166–169].	The	next	three	sections
describe	the	sequential	glycosylation	steps	and	some	additional	details,	including	the	relevant	human	pathologies	related	to	these	enzymes	that	underline	their	functional	importance	in	mammals.The	initial	mannosylation	reaction	of	α-DG	is	carried	out	by	POMT,	with	POMT1	and	POMT2	both	needed	for	protein	O-mannosyltransferase	activity	[34,35].
Brandvain	Y,	Coop	G.	(doi:10.1096/fj.07-8069com)	Crossref,	PubMed,	ISI,	Google	Scholar17.	1984The	NDA3	gene	of	fission	yeast	encodes	β-tubulin:	a	cold-sensitive	nda3	mutation	reversibly	blocks	spindle	formation	and	chromosome	movement	in	mitosis.	Tom	W,	de	Bruyne	M,	Haehnel	M,	Carlson	JR,	Ray	A.	2008The	nadA	gene	of	Aspergillus
nidulans,	encoding	adenine	deaminase,	is	subject	to	a	unique	regulatory	pattern.	The	adhesion	of	phages	to	a	flagellum	often	starts	as	a	process	that	initially	is	reversible.	Mounting	evidence	has	emerged	on	the	existence	and	significance	of	other	phage	infection	strategies,	deviating	from	the	classical	lytic–lysogenic	binary.Pseudolysogeny,	carrier
state	and	chronic	infection	are	the	most	documented	alternative	infection	types	and	have	been	observed	among	different	phage	groups.	ricinus	ticks	[19,33].	Depinet	TWet	al.1997Characterization	of	neo-centromeres	in	marker	chromosomes	lacking	detectable	alpha-satellite	DNA.	Choi	ES,	Cheon	Y,	Kang	K,	Lee	D.	34,	265-288.	Chambers	IG,
Willoughby	MM,	Hamza	I,	Reddi	AR.	The	population	from	the	north	(northern	Queensland)	was	determined	to	have	a	74.9%	(±1.6%)	frequency	of	the	short	allele,	while	the	population	from	the	south	(southern	Tasmania)	only	has	the	long	allele	present.	Crossref,	ISI,	Google	Scholar108.	Only	those	transfers	were	considered,	which	were	present	in	at
least	70%	of	the	replicates.	1973Variable	transmission	rates	of	a	B-chromosome	in	Myrmeleotettix	maculatus	(Thunb.)	(Acrididae:	Orthoptera).	Ogiyama	Y,	Ohno	Y,	Kubota	Y,	Ishii	K.	(doi:10.1073/pnas.0908233106)	Crossref,	ISI,	Google	Scholar185.	(doi:10.1016/j.cell.2019.05.035)	Crossref,	PubMed,	ISI,	Google	Scholar16.	B	286,	20191430.	For
instance,	the	lack	of	prophage	induction	by	mitomycin	C	or	SOS-triggering	agents	in	pseudolysogens	has	been	considered	as	a	distinguishing	factor	[11,39].	The	suggestion	of	evolutionary	pressures	selecting	for	preferential	segregation,	but	in	opposite	directions,	might	first	raise	the	question	of	whether	evolutionary	biologists	are	simply	looking	for
signatures	of	adaptation,	even	in	what	could	be	described	as	a	simple	mechanical	byproduct.	2006NIMA-related	kinase	TbNRKC	is	involved	in	basal	body	separation	in	Trypanosoma	brucei.	The	‘FARKY’	key	motif	of	C.	2007Propagation	of	centromeric	chromatin	requires	exit	from	mitosis.	How	the	balance	of	CENP-A	and	H3	at	centromeres	is	achieved
is	unknown.	Vibrio	phage	VGJphi	integrates	reversibly	and	replicates	episomally	after	excision	[71],	whereas	another	Vibrio	phage	CTXphi	integrates	irreversibly	and	rolling	circle	replication	is	induced	by	DNA	damaging	agents	without	excision	of	the	prophage	genome	[72].	2015,	635792.	It	is	equally	important,	though,	to	understand	how	the
formation	of	functional	centromeres	at	non-centromeric	regions	is	prevented.	Cell	135,	1039-1052.	2017Structure	of	4′-demethylepipodophyllotoxin	in	complex	with	tubulin	provides	a	rationale	for	drug	design.	Morel	B,	Kozlov	AM,	Stamatakis	A,	Szollosi	GJ.	The	hxnV	gene	upstream	sequence	does	not	feature	canonical	AreA	sites;	nevertheless,	its
expression	is	repressible	by	ammonium,	probably	due	to	indirect	repression	via	repression	of	hxnR	transcription.	Ectopic	assembly	of	CENP-A	chromatin	in	cancer	cells	depends	on	the	DAXX,	a	histone	H3.3	chaperone	unique	to	metazoans	[100].	HT	Adams),	pp.	We	selected	248	compounds	(2.4%	of	the	total)	that	inhibited	fission	yeast	cell	growth
rate	by	at	least	50%	(figure	1a)	and	subsequently	conducted	a	phenotypic	screen	of	these	to	identify	drugs	that	affect	microtubule	organization	(figure	1b).	A	recent	study	also	implicated	CENP-C	in	preventing	the	formation	of	de	novo	centromeres.	Akera	T,	Trimm	E,	Lampson	MA.	(doi:10.1093/carcin/bgn086)	Crossref,	PubMed,	ISI,	Google	Scholar25.
In	human	cells,	CENP-A	assembles	in	centromeres	containing	almost	identical	α-satellite	DNA	repeats,	making	it	difficult	to	detect	the	precise	binding	sites	of	the	histone	variant.	(doi:10.1073/pnas.1114836108)	Crossref,	ISI,	Google	Scholar17.	137,	430-442.	2019Measuring	expansion	from	macro-	to	nanoscale	using	NPC	as	intrinsic	reporter.	Hayes
P,	Varga	V,	Olego-Fernandez	S,	Sunter	J,	Ginger	ML,	Gull	K.	Flies	with	the	ab3A-1	phenotype	show	significantly	higher	EAG	responses	to	the	ab3A-1	ligand	ethyl	hexanoate	at	10−4	and	10−3	than	do	ab3A-2	flies,	but	not	ab3A-3	flies.	(doi:10.1124/mol.111.075838)	Crossref,	PubMed,	ISI,	Google	Scholar20.	(doi:10.1038/nrm2310)	Crossref,	PubMed,
ISI,	Google	Scholar2.	(doi:10.1093/nar/gkz060)	Crossref,	PubMed,	ISI,	Google	Scholar136.	Nature	467,	719-723.	In	regions	where	the	axoneme	was	oriented	perpendicular	to	the	imaging	plane,	it	was	possible	to	discern	all	nine	doublets	and	the	central	pair,	which	was	typically	seen	as	a	unit	(figure	2d).	syringae	pv.	This	tubulin	isotype	is	found
primarily	in	the	brain	and	alterations	in	their	expression	are	linked	to	acquired	drug	resistance	[23,24].	García	LR,	Molineux	IJ.	Moreno-Moreno	O,	Medina-Giro	S,	Torras-Llort	M,	Azorin	F.	Cell	12,	301-308.	(doi:10.1016/j.fgb.2010.07.004)	Crossref,	PubMed,	ISI,	Google	Scholar27.	nidulans	and	its	closest	sequenced	relative	A.	1997The	role	of
pseudolysogeny	in	bacteriophage-host	interactions	in	a	natural	freshwater	environment.	Smith	JJ,	Timoshevskiy	VA,	Saraceno	C.	Figure	10.	glaucus	and	A.	We	have	explored	here	a	diverse	small-molecule	chemical	library	to	identify	new	microtubule	inhibitors	in	a	chemically	unbiased	manner.	It	is	perhaps	not	a	coincidence	that	some	of	the	more
serious	forms	of	dystroglycanopathy	observed	in	human	patients	(displaying	WWS	or	muscle–eye–brain	disease)	originate	from	mutations	in	some	of	these	enzymes.	Cell	70,	681-696.	(doi:10.1242/jcs.242610)	Crossref,	PubMed,	ISI,	Google	Scholar90.	Chemical	structures	of	tubulin	inhibitors	screened	in	this	study.	1987Morphology,	growth	and
reversion	in	a	stable	L-form	of	Escherichia	coli	K12.	The	cell	was	stained	with	the	TAT1	antibody.	Reduction	of	CENP-A	RNAs	causes	lagging	chromosomes	[139,150].	(a)	Compounds	which	abolish	microtubule	polymerization	at	5	µM.	(doi:10.1016/j.cell.2019.07.001)	Crossref,	PubMed,	ISI,	Google	Scholar39.	(doi:10.1017/s0016672300025325)
Crossref,	Google	Scholar34.	The	B	chromosome	is	more	likely	to	reside	on	the	side	of	the	spindle	facing	the	egg	pole	due	to	this	spatial	asymmetry	and	is	therefore	more	likely	to	be	incorporated	into	the	egg.Download	figureOpen	in	new	tabDownload	PowerPointA	2015	study	examined	not	only	these	XXX	worms,	but	two	mutants	that	each	have	a
pairing	defect,	one	specific	for	the	X	chromosome	and	the	other	specific	for	chromosome	V	[29].	(c)	Five	representative	fully	engorged	females	are	shown,	the	scale	bar	represent	1	cm.Download	figureOpen	in	new	tabDownload	PowerPointDuring	blood-feeding,	ticks	internalize	haemoglobin	in	their	midgut	cells,	where	it	is	hydrolysed	under	the	acidic
conditions	of	the	endo-lysosomal	vesicles	by	a	network	of	mainly	cysteine	proteases	[4].	(doi:10.1007/s12250-014-3546-3)	Crossref,	PubMed,	ISI,	Google	Scholar80.	Bernheim	A,	Sorek	R.	However,	it	is	important	to	note	that	while	the	process	of	drive	is	a	selfish	one,	loci	that	experience	drive	can	also	be	neutral,	or	even	beneficial	to	an	organism
[2,5].Gametogenesis	is	a	critical	timepoint	for	selfish	genetic	elements	to	achieve	drive	[3].	21,	30-40.	18,	113-119.	Conacci-Sorrell	M,	Zhurinsky	J,	Ben-Ze'ev	A.	(doi:10.1186/1471-2164-8-236)	Crossref,	PubMed,	ISI,	Google	Scholar22.	Remarkably,	the	ectopic	CENP-A	peaks	found	in	G1-phase	cells	were	not	detected	in	G2-phase	cells,	indicating	that
mislocalized	CENP-A	at	non-centromeric	regions	was	removed	after	DNA	replication.	2017An	apicobasal	gradient	of	Rac	activity	determines	protrusion	form	and	position.	The	Δhem1	cells	do	not	grow	solely	on	a	sugar	source	but	require	exogenous	ALA	to	be	internalized	and	to	drive	endogenous	haem	biosynthesis,	resulting	in	uniform	cellular
densities	irrespective	of	the	presence	or	absence	of	HRG1	(figure	3b).	coli	cells	at	25°C,	but	this	effect	was	not	observed,	when	the	same	growth	rate	was	set	at	37°C	[1].	Godek	KM,	Kabeche	L,	Compton	DA.	This	disruption	to	polarity	could	explain	the	significant	increase	in	invasion	that	is	observed	in	lgl4;CG7379KD	clones	when	compared	to
CG7379KD	clones.	(doi:10.1038/ng0697-144)	Crossref,	PubMed,	ISI,	Google	Scholar17.	Mouyna	Iet	al..	Scale	bar	indicates	500	nm.	This	was,	however,	possible	in	L.	Tillberg	PWet	al.2016Protein-retention	expansion	microscopy	of	cells	and	tissues	labeled	using	standard	fluorescent	proteins	and	antibodies.	It	has	been	suggested	that	CENP-A	evolves
adaptively	in	concert	with	the	underlying	centromeric	sequence	[50].	(doi:10.1038/415933a)	Crossref,	PubMed,	ISI,	Google	Scholar22.	Lung	Cancer	67,	136-143.	Using	a	genetic	screen,	Aristizabal-Corrales	et	al.	2014The	FACT	complex	interacts	with	the	E3	ubiquitin	ligase	Psh1	to	prevent	ectopic	localization	of	CENP-A.	17,	1895-1902.	2011BRCA1
tumour	suppression	occurs	via	heterochromatin-mediated	silencing.	americana	have	relatively	larger	kinetochores.	2012Analyzing	fission	yeast	multidrug	resistance	mechanisms	to	develop	a	genetically	tractable	model	system	for	chemical	biology.	ricinus	ticks	[30].	Didion	JPet	al..	2014CAL1	is	the	Drosophila	CENP-A	assembly	factor.	Five	microlitres
of	purified	tubulins	are	assessed	in	the	absence	of	compound	(blue)	or	in	the	presence	of	10	µM	(green)	and	50	µM	compound	(red)	respectively.	This	screen	allowed	the	identification	of	numerous	invasion	suppressors,	one	of	which	was	the	Drosophila	inhibitor	of	growth	(ING)	orthologue	CG7379.CG7379	remains	largely	uncharacterized	in
Drosophila.	LeMaire-Adkins	R,	Hunt	PA.	We	argue	that	the	achieved	resistance	to	GaPPIX-mediated	toxicity	in	IrHRG-KD	ticks	is	due	to	reduction	of	GaPPIX	translocation	from	the	digestive	vesicular	system	of	tick	midgut	digest	cells.Our	combined	data	demonstrate	that	the	tick	homologue	IrHRG	is	the	bona	fide	tetrapyrrole	transporter	of	FePPIX,
ZnPPIX	and	GaPPIX,	with	physiological	relevance	to	ticks	for	haem	mobilization,	i.e.	converting	exogenous	haem	into	endogenous	haem	by	its	translocation	from	digestive	vesicles,	possibly	via	haemosomes,	in	order	to	fuel	the	intracellular	haem-driven	enzymatic	network.Adult	I.	Axes	labels	are	in	µm	for	all	three-dimensional	reconstructed	images.
(doi:10.1038/nrm3531)	Crossref,	PubMed,	ISI,	Google	Scholar44.	Walfridsson	J,	Bjerling	P,	Thalen	M,	Yoo	EJ,	Park	SD,	Ekwall	K.	Groth	I,	Rodríguez	C,	Schütze	B,	Schmitz	P,	Leistner	E,	Goodfellow	M.	(doi:10.1073/pnas.1716614114)	Crossref,	ISI,	Google	Scholar10.	However,	as	environmental	conditions	improve	(more	nutrients	become	available),	the
pseudolysogens	can	resolve	into	virion	production	(lytic	cycle)	or	‘true’	lysogeny.	(doi:10.1074/jbc.RA118.003197)	Crossref,	ISI,	Google	Scholar30.	Gonzalez	M,	He	H,	Dong	Q,	Sun	S,	Li	F.	[192]	identified	a	mutant	(cnp3-1)	of	a	gene	encoding	the	homologue	of	the	mammalian	CENP-C	in	fission	yeast.	2014Ectopic	centromere	nucleation	by	CENP-A	in
fission	yeast.	9,	1355-1364.	We	envision	that	such	a	condition	could	arise	from	the	arrest	of	phage	entry	into	a	metabolically	inactive	cell.	289,	28	138-28	148.	Zhong	Q,	Yang	L,	Li	L,	Shen	W,	Li	Y,	Xu	H,	Zhong	Z,	Chen	M,	Le	S.2020Transcriptomic	analysis	reveals	the	dependency	of	Pseudomonas	aeruginosa	genes	for	double-stranded	RNA
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molecular	and	cellular	basis	of	odor	coding	in	the	Drosophila	antenna.	E.	Cell	Cycle	13,	1327-1334.	29,	2943-2971.	For	antibody	concentrations	see	table	1.	PLoS	ONE	13,	e0205948.	To	visualize	expanded	microtubule-based	structures	to	validate	the	procedure,	we	tested	several	anti-tubulin	antibodies:	the	polyclonal	rabbit	anti-alpha	tubulin	antibody
(table	1	for	specification),	the	mouse	monoclonal	anti-alpha	tubulin	antibody	TAT1	[19],	the	mouse	anti-beta	tubulin	antibody	KMX-1	[20]	and	the	mouse	monoclonal	anti-acetylated	tubulin	antibody	C3B9	[19].	(doi:10.1128/EC.05118-11)	Crossref,	PubMed,	Google	Scholar32.	(doi:10.18632/oncotarget.1988)	Crossref,	PubMed,	Google	Scholar29.
Cambridge,	MA:	Belknap	Press.	2012Factors	that	promote	H3	chromatin	integrity	during	transcription	prevent	promiscuous	deposition	of	CENP-A(Cnp1)	in	fission	yeast.	Tseng	YH,	Lo	MC,	Lin	KC,	Pan	CC,	Chang	RY.	19,	297-312.	Hatfull	GF,	Hendrix	RW.	186,	7032-7068.	These	and	many	more	outer	membrane	proteins	could	also	serve	as	molecules
for	phage	attachment	and,	perhaps	in	this	manner,	serve	as	a	sink	for	phages.	(doi:10.4161/nucl.18955)	Crossref,	PubMed,	ISI,	Google	Scholar62.	3,	487-490.	2021Induction	of	spontaneous	human	neocentromere	formation	and	long-term	maturation.	34,	272-279.	(doi:10.1038/s41467-018-07560-9)	Crossref,	PubMed,	ISI,	Google	Scholar50.	CENP-A
only	partially	replaces	the	canonical	histone	H3	in	centromeres;	the	centromere-specific	CENP-A	nucleosomes	are	interspersed	with	the	histone	H3	nucleosomes	[5,33].	23,	445-449.	The	earliest	diverged	species	of	section	Flavi	is	supposed	to	be	A.	Büttner	M,	Lagerholm	CB,	Waithe	D,	Galiani	S,	Schliebs	W,	Erdmann	R,	Eggeling	C,	Reglinski	K.	139,
1611-1619.	Comparatively,	triploid	mice	are	inviable,	and	female	mice	can	be	XO	or	XXX,	though	only	XO	females	are	fertile	[87,88].	[24]mouse1	:	251	:	500secondary	antibodysourceraised	indilution	for	ExMdilution	for	immunofluorescencealexa	fluor	488	anti-	mouse	IgG	(H	+	L)Invitrogen	A11001goat1	:	5001	:	1000alexa	fluor	488	anti-	rabbit	IgG	(H
+	L)Invitrogen	A11008goat1	:	5001	:	1000alexa	fluor	555	anti-	mouse	IgG	(H	+	L)Invitrogen	A21422goat1	:	5001	:	1000alexa	fluor	555	anti-	rabbit	IgG	(H	+	L)Invitrogen	A21428goat1	:	5001	:	1000A	three-dimensional	volume	reconstructed	from	a	series	of	confocal	z-planes	of	expanded	cells	revealed	that	the	anti-tubulin	signal	of	each	of	the
antibodies	outlined	the	entire	microtubule	corset	(figure	1a;	electronic	supplementary	material,	figure	S1).	(doi:10.1128/mSystems.00230-20)	Crossref,	PubMed,	ISI,	Google	Scholar23.	26,	61-70.	Tsukahara	T,	Tanno	Y,	Watanabe	Y.	2010Characterization	of	the	roles	of	RHOC	and	RHOA	GTPases	in	invasion,	motility,	and	matrix	adhesion	in
inflammatory	and	aggressive	breast	cancers.	It	is	thought	that	the	elimination	through	males	and	preferential	segregation	in	females	effectively	‘stabilized’	the	B	chromosome	among	populations,	while	elimination	from	somatic	cells	nullified	associated	fitness	costs,	allowing	the	chromosome	to	gain	a	more	‘symbiotic’	role	in	the	germline
[5,110,112,114].	This	has	been	shown	for	the	bacteriophage	PHH01	that	can	attach	to	the	flagella	of	the	carrier	bacteria	Bacillus	cereus	to	help	encounter	its	host	E.	(doi:10.1093/nar/gkt890)	Crossref,	PubMed,	ISI,	Google	Scholar34.	ExM	resolves	individual	structural	components.	To	start	a	CWD	lifestyle,	cells	first	have	to	escape	the	sacculus,
followed	by	coping	with	the	increased	oxidative	stresses	in	the	environment	[47].	Fully	engorged	larvae	and	nymphs	were	homogenized	using	a	micro	pestle	in	RA1	buffer	(Macherey-Nagel,	Germany)	supplemented	with	β-mercaptoethanol.	2013GTDC2	modifies	O-mannosylated	α-dystroglycan	in	the	endoplasmic	reticulum	to	generate	N-acetyl
glucosamine	epitopes	reactive	with	CTD110.6	antibody.	2011The	cell	cycle	of	Leishmania:	morphogenetic	events	and	their	implications	for	parasite	biology:	the	cell	cycle	of	Leishmania.	Richgels	PK,	Rollmann	SM.	Funabiki	for	critical	reading	of	the	manuscript.	bioRXiv.	Eickbush	MT,	Young	JM,	Zanders	SE.	PfdA	has	a	second,	distinct	paralogue,	PfdC,
too,	which	however	lost	the	PTS1	signal	in	some	cases	and	is	only	present	in	section	Flavi,	and	in	a	number	of	Talaromyces	and	Penicillium	species	and	in	a	few	species	of	other	clades	(electronic	supplementary	material,	figures	S10	and	S11).	38,	175-186.	Where	necessary,	to	confirm	gene	orthology	among	multiple	homologous	sequences,	the
TBLASTN	hits	and	their	surrounding	sequences	were	further	inspected	for	the	conservation	of	occupied	intron	positions	between	species	and	for	colinearity	with	other	hxn	genes	in	the	sequence	contig	identified	(gene	clustering).	2008The	new	tumor	suppressor	genes	ING:	genomic	structure	and	status	in	cancer.	KDM5B	is	therefore	very	likely	to
modulate	cytoskeleton	dynamics	[64].	The	IC50	values	are	indicated	for	the	most	potent	five	compounds	as	well	as	nocodazole	and	colchicine	in	in	vitro	assay	(figure	3c,d).	An	even	higher	degree	of	divergence	and	loss	of	significant	matching	sequences	has	been	observed	in	the	Caenorhabditis	genus	of	Nematoda	(in	which	only	5/13	orthologues	are
found).	380,	303-312.	2008Differential	expression	of	Dystroglycan-spliceforms	with	and	without	the	mucin-like	domain	during	Drosophila	embryogenesis.	Chromosoma	121,	327-340.	Cell	Physiol.	But	how	Ccp1	actively	removes	CENP-ACnp1	from	the	chromatin	is	not	clear.Interestingly,	Ccp1	also	plays	an	important	role	in	modulating	epigenetic
stability	in	centromeres	[186,187].	Microbiology	(United	Kingdom)	165,	842-851.	2018Toxins,	targets,	and	triggers:	an	overview	of	toxin-antitoxin	biology.	(g)	Confocal	imaging	of	the	BB	area	without	the	bottom	and	top	most	corset	microtubules	of	a	cells	stained	with	FTZC	and	C3B9.	This	indicates	that	cell	wall	deficiency	could	be	a	temporary	coping
strategy	to	protect	the	bacteria	during	unfavourable	environmental	conditions,	like	the	possibility	of	phage	infection.As	the	vast	majority	of	molecules	phages	can	attach	to,	are	located	in	or	associated	with	the	cell	wall,	transient	loss	of	the	wall	could	render	bacteria	immune	for	phage	binding	and	infection	(figure	3).	We	show	that	data	obtained	by
ExM	recapitulate	the	previous	EM	observations	with	regard	to	the	presence,	positioning,	orientation	and	shape	of	individual	structures.	A	recent	study	demonstrated	that	T4-like	phages	could	be	adsorbed	by	E.	35,	757-764.	Experimental	manipulation	of	centromeric	and	pericentromeric	DNA	would	provide	a	clearer	picture	of	how	each	satellite
sequence	can	contribute	to	centromere	drive.	We	executed	a	high-throughput	phenotype-based	screen	for	small	molecules	that	inhibit	fission	yeast	growth	and	then	tested	their	effects	on	microtubules.	Interestingly,	the	GRC	has	been	suggested	to	have	evolved	from	a	B	chromosome	[5,110,112].	(f)	A	96-well	plate	format	for	estimating	catalase
activity	using	detergent-mediated	oxygen	foaming	in	a	Δhem1	cell	suspension	cultured	by	supplementation	with	a	range	of	haemin	concentrations.	2016Heme	acquisition	in	the	parasitic	filarial	nematode	Brugia	malayi.	Wodarz),	Rabbit	anti-PKC	zeta	(1	:	50,	Santa	Cruz);	apoptotic	cells:	rabbit	anti-cleaved	Drosophila	Dcp-1	(Asp216,	Cell	Signalling
Technology).	72,	299-306.	Phylogenetic	analysis	(a)	based	on	HRG1	protein	amino	acid	sequences	of	vertebrates	and	invertebrates	with	a	final	length	of	alignment	of	143	aa.	These	events	are	discussed	below.In	the	genome	of	most	Pezizomycotina,	an	hxnS	gene,	encoding	the	first	enzyme	of	the	nicotinate	utilization	pathway,	is	extant	[11].
2007Nonhistone	Scm3	and	histones	CenH3-H4	assemble	the	core	of	centromere-specific	nucleosomes.	Here,	using	two	independent	RNAi	lines	against	the	Drosophila	ING	orthologue	CG7379,	we	demonstrate	that	loss	of	this	protein	results	in	a	severe	disruption	to	the	adherens	(AJ)	and	septate	junctions	(SJ),	resulting	in	a	loss	of	epithelial	integrity
and	increased	invasion.	Residing	within	the	cell	the	phage	genome	is	protected	against	harsh	conditions	outside	the	host,	such	as	UV	light	and	extreme	pH	and	temperature	[8,9,40].	Wheelock	MS,	Wynne	DJ,	Tseng	BS,	Funabiki	H.	Restriction-modification	systems	act	as	the	prokaryotic	innate	immune	system,	consisting	of	a	restriction	nuclease	and
methyltransferase.	2004Characterization	of	XerC-	and	XerD-dependent	CTX	phage	integration	in	Vibrio	cholerae.	Google	Scholar4.	bioRXiv,	(doi:10.1101/2021.06.25.449910)	Google	Scholar28.	Stent	further	hypothesized	that	pseudolysogenic	cells	carry	extracellular	free	phage	particles	on	their	surface	and	that	the	phage	propagation	was	enabled	by
occasional	infections	of	phage-sensitive	bacterial	variants.	Venkatesh	B.	The	cells	were	monitored	by	live	microscopy	every	15	min	for	24	h	using	DIC	microscopy,	m-cherry	and	GFP	channels.The	Tubulin	Polymerization	HTS	Assay	Kit	(Cytoskeleton,	BK011P)	was	used	according	to	the	manufacturer's	instructions.	2010Heme-binding	protein	HRG-1	is
induced	by	insulin-like	growth	factor	I	and	associates	with	the	vacuolar	H+-ATPase	to	control	endosomal	pH	and	receptor	trafficking.	(doi:10.1016/S0959-440X(98)80099-7)	Crossref,	PubMed,	ISI,	Google	Scholar7.	(doi:10.1080/13693780600835781)	Crossref,	PubMed,	ISI,	Google	Scholar29.	Fruits	were	purchased	from	a	fruit	and	vegetable	market,
aged	for	3	days	at	room	temperature	and	then	homogenized	and	frozen.	2005Cell-cycle	control	of	gene	expression	in	budding	and	fission	yeast.	79,	14	297-14	308.	(doi:10.1242/dev.091439)	Crossref,	PubMed,	ISI,	Google	Scholar10.	2017Adducin	in	tumorigenesis	and	metastasis.	Anticancer	Res.	(doi:10.7554/elife.26057)	Crossref,	ISI,	Google
Scholar11.	Indeed,	loci	that	experience	drive	often	incur	a	reduction	in	fitness	and	are	thought	to	engage	in	an	evolutionary	arms	race	with	the	rest	of	the	genome	as	the	genome	evolves	mechanisms	to	suppress	the	drive	[2,4–8].	As	phages	are	non-motile	microorganisms,	it	is	presumed	that	the	initial	contact	between	a	phage	and	a	suitable	host
occurs	via	random	collisions	as	a	result	of	free	diffusion	[3].	Behrman	EJ,	Stanier	RY.	The	expressions	of	numerous	genes	that	regulate	cell–cell	adhesion	and/or	the	actin	cytoskeleton	were	altered	following	ING1KD	in	MCF7	cells.	2005The	germ-line-restricted	chromosome	in	the	zebra	finch:	recombination	in	females	and	elimination	in	males.	119,
2405-2413.	2020Crystal	structures	of	fukutin-related	protein	(FKRP),	a	ribitol-phosphate	transferase	related	to	muscular	dystrophy.	Instead,	as	D.	Microbiol.	CAL51	cells	were	treated	with	vehicle	control,	0.1	nM	BI2536,	0.5	µM	L1	or	0.1	nM	BI2536	and	0.5	µM	L1	for	12	h.	2021Centromeric	chromatin	integrity	is	compromised	by	loss	of	Cdk5rap2,	a
transcriptional	activator	of	CENP-A.	104,	805-815.	Zhang	J,	Chambers	I,	Yun	S,	Phillips	J,	Krause	M,	Hamza	I.	(doi:10.1038/s41467-021-23217-6)	Crossref,	PubMed,	ISI,	Google	Scholar82.	A	severe	disruption	in	junction	protein	localization	and	junction	integrity	was	observed	in	lgl;	CG7379KD	and	CG7379KD	clones,	as	quantified	in	panels	(d,e;	i,j;	n–
o;	s,t;	x,y)	(n	≥	65	junctions	from	a	minimum	of	nine	animals	for	each	genotype).	2014Distinct	roles	for	hu	li	tai	shao	and	swallow	in	cytoskeletal	organization	during	Drosophila	oogenesis.	However,	the	understanding	of	CWD	cells	and	their	ecological	role	in	association	with	phages	is	largely	unexplored	territory.	(doi:10.1002/mbo3.384)	Crossref,
PubMed,	ISI,	Google	Scholar15.	The	best-studied	organism	in	this	order	is	the	bacteriophage	T4.	In	common	with	bacteria,	a	molybdenum	cofactor	(MOCO)-containing	flavoprotein	catalyses	the	conversion	of	NA	to	6-NA	(purine	hydroxylase	II,	previously	called	xanthine	dehydrogenase	II,	HxnS	[6–9]).	(doi:10.1038/s41592-018-0238-1)	Crossref,
PubMed,	ISI,	Google	Scholar11.	Methods	7,	747-754.	(doi:10.4049/jimmunol.1100361)	Crossref,	PubMed,	ISI,	Google	ScholarPage	2During	each	cell	division,	duplicated	chromosomes	have	to	be	equally	segregated	into	daughter	cells	to	ensure	genome	stability	and	the	successful	transmission	of	genetic	information	across	generations.	2010Meiotic
silencing	and	fragmentation	of	the	male	germline	restricted	chromosome	in	zebra	finch.	162,	737-746.	194-205.	Figure	9.	19,	331-343.	Fasciclin	III,	whose	distribution	at	the	SJ	was	most	affected	in	lgl4;CG7379KD	clones,	promotes	homophilic	interactions	between	cells,	enhancing	cell–cell	adhesion.	Ions	Biol.	aculeatus	and	the	A.	2019Phage	therapy
as	a	renewed	therapeutic	approach	to	mycobacterial	infections:	a	comprehensive	review.	Montes	de	Oca	Ret	al.2015The	histone	chaperone	HJURP	is	a	new	independent	prognostic	marker	for	luminal	A	breast	carcinoma.	(doi:10.1016/j.mod.2005.12.003)	Crossref,	PubMed,	ISI,	Google	Scholar58.	Kohl	L,	Sherwin	T,	Gull	K.	In	these	cells,	the	cleavage
furrow	was	clearly	discernible	and	the	non-equivalence	of	nascent	daughter	cells	apparent,	with	the	new	flagellum	daughter	having	a	longer	free	flagellum	overhang	and	a	non-tapered	anterior	end	(figure	1c,d;	electronic	supplementary	material,	figure	S1B)	[24].Similarly	to	the	procyclic	cells,	staining	expanded	bloodstream	T.	1989Construction	of
functional	artificial	minichromosomes	in	the	fission	yeast	Schizosaccharomyces	pombe.	Shaw	KH,	Dent	CI,	Johnson	TK,	Anderson	A,	de	Bruyne	M,	Warr	CG.	We	re-examined	this	apparent	deviation	by	RT-qPCR	of	midguts	dissected	from	ticks	fed	serum,	serum	+	haemin,	serum	+	haemoglobin	or	blood,	but	did	not	observe	any	statistically	significant
differences	in	levels	of	IrHRG	transcripts	(electronic	supplementary	material,	figure	S4).	On	the	other	hand,	the	carrier	state	population	can	contain	carrier	cells	(non-productive	chronic	infection;	see	§3.3)	that	are	resistant	[4,34].Current	limited	understanding	of	alternative	phage	infection	strategies	can	be	attributed	to	several	reasons	[11].
2018Transmission	and	drive	involving	parasitic	B	chromosomes.	(doi:10.1038/s41467-019-11773-x)	Crossref,	PubMed,	ISI,	Google	Scholar142.	Grey,	%	invading	cells/total	number	of	labelled	cells;	black,	%	apoptotic	invading	cells/total	number	of	labelled	cells.	Clark	FE,	Conte	MA,	Kocher	TD.	(doi:10.1038/nbt.3625)	Crossref,	PubMed,	ISI,	Google
Scholar13.	Liebelt	F,	Jansen	NS,	Kumar	S,	Gracheva	E,	Claessens	LA,	Verlaan-de	Vries	M,	Willemstein	E,	Vertegaal	ACO.	Ubx-FLP;	neoFRT40A/Cyo-GFP;	Pnr-GAL4,	UAS-GFP:Moe/TM6b;Ubx-FLP;	neoFRT40A,	lgl[4]/Cyo-GFP;	Pnr-GAL4,	UAS-GFP:Moe/TM6b;w;	tub-Gal80,	neoFRT40A;	MKRS/TM6b;w;	IF/Cyo-GFP;	Pnr-GAL4,	UAS-GFP:Moe/TM6B;Ubx-
FLP,	neoFRT19A,	tub-GAL80;	MKRS/TM6B	were	laboratory	stocks.We	recombined	UAS-iCasper-noGFP-T2A-HO1}VK00005	and	P{GD12222}v27988	or	P{GD12222}v27989	on	the	3rd	chromosome	to	generate	new	stocks.The	following	genotypes	were	imaged.	17,	719.	136,	501-513.	(doi:10.1074/jbc.C200518200)	Crossref,	ISI,	Google	Scholar93.
Notably,	the	presence	of	additional	significant	matches	in	Ciona	Intestinalis	and	Styela	clava	might	suggest	duplication	also	in	Urochordata	(see	electronic	supplementary	material).It	was	previously	shown	that	two	paralogues	of	DG	can	be	found	in	the	lamprey	(Lethenteron	japonicum)	[5],	and	this	is	further	confirmed	by	the	two	DG	matches
(XP_032827644,	939	a.a.	and	XP_032822703,	848	a.a.)	found	in	Petrozon	marinus	at	NCBI.	However,	given	that	we	find	behavioural	changes	associated	with	the	differences	in	ab3A	response	in	transgenic	flies	where	only	this	locus	is	different,	it	seems	plausible	that	differences	at	this	locus	could	lead	to	clinal	distribution	of	these	alleles.Our	work
contributes	to	a	growing	body	of	evidence	that,	among	the	many	classes	of	ORNs,	the	ab3A	neurons	are	of	particular	importance	to	the	ecological	specialization	of	Drosophila	flies.	However,	their	clinical	utility	can	be	limited	by	side	effects	such	as	peripheral	neuropathy	and	neutropenia,	and	by	the	development	of	drug	resistance.	For	example,
opportunistically	mislocalized	CENP-A	may	provide	the	seeding	site	for	the	formation	of	neocentromeres	on	acentric	chromosomes	generated	during	aberrant	mitosis,	which	can	play	an	important	role	in	genome	evolution	and	speciation	[9,13,49].Upregulation	of	CENP-A	expression	has	been	found	in	more	than	20	different	human	tumours.	Brathwaite
KJ,	Siringan	P,	Connerton	PL,	Connerton	IF.	ExM	also	revealed	that	the	signal	started	just	distal	to	the	transition	zone	concomitant	with	the	central	pair	microtubules	(figure	4d).Next,	we	studied	localization	of	the	protein	TbSAXO.	Varga	J,	Frisvad	JC,	Kocsube	S,	Brankovics	B,	Toth	B,	Szigeti	G,	Samson	RA.	9,	4781.	Nitrogen	sources,	inducers	and



repressors	were	used	at	the	following	concentrations:	10	mM	acetamide,	10	mM	NA	(1	:	100	dilution	from	1	M	NA	dissolved	in	1	M	sodium	hydroxide)	and	5	mM	l-(+)di-ammonium-tartrate	as	sole	N-sources;	1	mM	6-NA	sodium	salt	as	inducer	and	5	mM	l-(+)di-ammonium-tartrate	as	repressor.	e.	To	compute	the	inverse	Fourier	transform	of	the
remaining	frequencies,	the	areas	corresponding	to	the	most	strongly	represented	frequencies	were	suppressed	by	filling	them	with	black	colour.Selected	z-stacks	were	deconvolved	with	Huygens	Professional	v.	(doi:10.1074/jbc.M008547200)	Crossref,	PubMed,	ISI,	Google	Scholar139.	The	transcription	of	CENP-A	is	also	cell	cycle-regulated	[72–
78].Another	notable	feature	of	regional	centromeres	is	that	they	are	often	embedded	in	epigenetically	distinct	heterochromatin.	Total	RNA	was	isolated	from	dissected	tissues	(intact	or	partial	tissue	from	one	individual	was	used	per	isolation)	and	whole	body	(seven	larvae	and	a	single	nymph	was	used	per	isolation)	homogenates	using	a
NucleoSpinRNA	II	kit	(Macherey-Nagel,	Germany)	and	stored	at	−80°C.	(doi:10.1073/pnas.1708483114)	Crossref,	PubMed,	ISI,	Google	Scholar13.	2014KDM5B	is	overexpressed	in	gastric	cancer	and	is	required	for	gastric	cancer	cell	proliferation	and	metastasis.	M.O.:	involved	in	data	analysis	and	writing	manuscript.	The	25	µl	of	reaction	mixture
containing	5	µM	porcine	brain	tubulin	(Cytoskeleton,	cat.	2013Phage-host	interactions	during	pseudolysogeny:	lessons	from	the	Pid/dgo	interaction.	Regnier	V,	Vagnarelli	P,	Fukagawa	T,	Zerjal	T,	Burns	E,	Trouche	D,	Earnshaw	W,	Brown	W.	1995The	Schizosaccharomyces	pombe	MBF	complex	requires	heterodimerization	for	entry	into	S	phase.	77,
426-430.	Bravo	NMA,	Nuckolls	NL,	Zanders	SE.	Genetics	117,	255-271.	(doi:10.1534/genetics.116.194027)	Crossref,	PubMed,	ISI,	Google	Scholar131.	New	York:	NY:	Plenum	Publishing.	(doi:10.1091/mbc.e07-01-0047)	Crossref,	PubMed,	ISI,	Google	Scholar89.	In	eLS.	Opin.	Ku	Tet	al.2016Multiplexed	and	scalable	super-resolution	imaging	of	three-
dimensional	protein	localization	in	size-adjustable	tissues.	If	the	level	of	CENP-ACnp1	exceeds	a	certain	threshold,	the	cell	starts	displaying	CENP-ACnp1	mislocalization	and	consequently	mitotic	defects.	Tubulin	is	present	in	the	nucleus	in	interphase	cells	but	does	not	form	detectable	nuclear	polymer	structures.	Cortes	D,	McNally	K,	Mains	PE,
McNally	FJ.	(c)	Examples	of	the	phenotypic	assay	using	L1,	P2	and	B8	in	the	MDR-sup	strain	expressing	GFP-atb2	(tubulin)	are	shown.	Claessen	D,	Errington	J.	Liao	Ret	al..2020Discovering	how	heme	controls	genome	function	through	heme-omics.	By	contrast,	SLC48A1	protein	was	first	discovered	through	microarray	screens	in	C.
(doi:10.1128/mcb.15.10.5688)	Crossref,	PubMed,	ISI,	Google	Scholar43.	Recently,	their	use	has	expanded	to	protein	evolution	and	synthetic	biology.	Quantification	shows	a	significant	increase	in	disrupted	junctions	upon	ING1KD.	When	divided	by	the	diameter	of	the	axoneme	(220	nm	according	to	[34]),	it	yielded	the	expansion	factor	of	4.8	in	water
and	4.3	in	sucrose,	well	in	accord	with	the	measured	expansion	factors	of	gels	(4.7	and	4.3,	respectively).Intriguingly,	ExM	also	facilitated	visualization	of	tubulin-based	structures	located	inside	the	corset.	Genes	Cells	22,	348-359.	1999Assembly	of	the	paraflagellar	rod	and	the	flagellum	attachment	zone	complex	during	the	Trypanosoma	brucei	cell
cycle.	2006Grow-ING,	Age-ING	and	Die-ING:	ING	proteins	link	cancer,	senescence	and	apoptosis.	(doi:10.1007/s10577-012-9292-1)	Crossref,	PubMed,	ISI,	Google	Scholar96.	21,	343-380.	While	methods	for	doing	so	in	a	few	key	model	species	offer	a	thoroughly	established	and	versatile	toolset,	further	development	of	methods	which	work	for	a	larger
range	of	species	would	undoubtedly	have	a	massive	impact	on	this	field.	The	authors	suggest	that	the	co-occurrence	of	knob180	and	TR-1	repeats,	combined	with	the	fact	that	Trkin	functions	in	prophase	prior	to	Kindr,	indicates	Trkin	as	a	secondary	control	of	meiotic	drive	where	the	primary	control	is	Kindr	[65].	Pesce	L,	Cozzolino	M,	Lanzanò	L,
Diaspro	A,	Bianchini	P.	(doi:10.1242/dev.096214)	Crossref,	PubMed,	ISI,	Google	Scholar45.	Cambridge,	UK:	Cambridge	University	Press.	Bergmann	JHet	al.2012Epigenetic	engineering:	histone	H3K9	acetylation	is	compatible	with	kinetochore	structure	and	function.	Wu	M,	Wu	ZF,	Rosenthal	DT,	Rhee	EM,	Merajver	SD.	2006Molecular	and	cellular
organization	of	insect	chemosensory	neurons.	Hunter	AW,	Caplow	M,	Coy	DL,	Hancock	WO,	Diez	S,	Wordeman	L,	Howard	J.	It	is	thus	possible	that	the	high	frequency	of	the	Or22ab	allele	found	in	northern	Australia	reflects	a	selective	advantage	in	these	regions	where	different	fruits	are	grown.	CZ.02.1.01/0.0/0.0/18_046/0016045)	for	their	support
with	data	processing.We	are	grateful	to	Farnaz	Zahedifard	and	Martin	Zoltner	for	providing	bloodstream	Trypanosoma	brucei	brucei	cells	and	promastigote	Leishmania	major	cells.	Endo	A,	Watanabe	T.	Not	only	filamentous	actinobacteria,	but	many	other	bacteria,	including	both	monoderm	and	diderm	species,	are	able	to	switch	to	a	CWD	state.
Bloodstream	Trypanosoma	brucei	brucei	cells	of	the	427	cell	line	and	promastigote	Leishmania	major	cells	were	provided	by	the	laboratory	of	Martin	Zoltner,	Charles	University,	Prague,	Czech	Republic.For	fixation	on	coverslips,	2	×	106	cells	per	specimen	were	used,	and	for	fixation	in	solution	1	×	106	cells	per	specimen	were	used.
(doi:10.1016/S0959-437X(02)00351-9)	Crossref,	PubMed,	ISI,	Google	Scholar25.	Phages	recognize	their	host	species	by	interacting	with	specific	receptors,	especially	sugars	and	proteins,	exposed	on	the	bacterial	cell	surface.	Next,	we	generated	a	procyclic	cell	line	expressing	3	×	HA-tagged	KIN-E,	the	protein	localizing	along	with	the	flagellum	and
significantly	enriched	at	the	flagellum	distal	end	[42].	6,	18.	2006Gene	regulation	in	Aspergillus:	from	genetics	to	genomics.	92,	14.20.1-14.20.17.	A	Neuroethol.	(doi:10.1083/jcb.201805003)	Crossref,	PubMed,	ISI,	Google	Scholar89.	Genet	21,	44-62.	Slomińska	M,	Neubauer	P,	Wegrzyn	G.	(b)	Distribution	of	5′HGATAR	AreA-binding	sites	(orange
boxes)	[32]	and	putative	canonical	5′GHGGGG	HxnR-binding	sites	(dark	green	lozenges)	in	hxn	gene	promoters	and	also	in	the	promoter	of	the	hxB	gene.	(doi:10.1099/0022-1317-56-2-287)	Crossref,	PubMed,	ISI,	Google	Scholar35.	McCollum	D,	Balasubramanian	M,	Gould	K.	(doi:10.1007/BF00319837)	Crossref,	PubMed,	ISI,	Google	Scholar96.
Moreover,	pre-invasive	cells	delaminating	from	CG7379KD	tissues	display	a	characteristic	actin-rich	spot	as	previously	described	[5].	218,	45-57.	One	of	the	main	mechanisms	of	drug	resistance	is	due	to	the	overexpression	of	class	III	β	tubulin.	Ectopic	CENP-A	elimination	during	DNA	replication.	Note	the	unambiguous	localization	of	KIN-E	to	the
ends	of	all	doublets	and	the	central	pair.	RHOC	has	been	shown	to	be	a	marker	of	metastatic	potential	in	some	breast	cancers	[59].	The	resulting	frequency-domain	images	showed	strongly	represented	frequencies	with	periodicities	within	an	interval	with	boundaries	of	270	±	30	nm	(mean	±	s.d.)	and	330	±	50	nm,	and	with	the	mean	value	of	300	nm.
C.S.	and	S.K.	did	the	phylogenetic	analysis.	Human	α-DG	has	at	least	25	O-mannosylation	sites,	the	majority	of	which	are	populated	by	core	M1	and	M2	glycan	structures	via	the	action	of	POMGnT1	(M1)	followed	by	MGAT5B/GnT-IX	(Vb)	(M2).	(doi:10.1093/glycob/cwv021)	Crossref,	PubMed,	ISI,	Google	Scholar21.	The	latter	mediates	de-repression	of
a	wide	range	of	genes	in	the	absence	of	preferred	nitrogen	sources	(such	as	ammonium,	l-glutamate	and	l-glutamine)	[15–17].	Lampson	MA,	Grishchuk	EL.	Gazis	for	allowing	access	to	the	genomes	of	some	individual	species	prior	to	publication	(project	IDs:	404190,	1040180,	1051239,	1040543	and	1042915).	This	means	an	allele	in	a	genome	about	to
undergo	female	meiosis	will	either	be	segregated	to	the	egg	(where	it	will	be	transmitted)	or	to	the	polar	body	(an	evolutionary	dead	end).	These	works	suggest	that	cell	cycle-regulated	CENP-A	transcription	is	another	key	step	in	centromere	regulation	to	ensure	an	optimal	level	of	CENP-A	is	generated.	CG7379KD	disrupts	cell–cell	junction	integrity.
cerevisiae	([40,41]	and	references	therein)	and	for	niiA–niaD	in	A.	2007Regulation	of	mammalian	protein	O-mannosylation:	preferential	amino	acid	sequence	for	O-mannose	modification.	Taken	together,	this	suggests	that	expanded	centromeric	minor	satellite	repeats	build	larger	kinetochores,	with	more	BUB1,	which	in	turn	recruit	more	destabilizing
factors	such	as	MCAK	to	the	pericentromere,	making	stronger	centromeres	more	prone	to	microtubule	detachment	and	flipping.	Calendar	R),	pp.	(doi:10.1038/srep09103)	Crossref,	PubMed,	ISI,	Google	Scholar46.	(doi:10.1002/mgg3.1054)	Crossref,	PubMed,	ISI,	Google	Scholar52.	20,	607-619.	(doi:10.1016/j.jmb.2008.04.061)	Crossref,	PubMed,
ISI,	Google	Scholar22.	2014Evolution	and	biology	of	supernumerary	B	chromosomes.	Shen	XXet	al.2018Tempo	and	mode	of	genome	evolution	in	the	budding	yeast	subphylum.	Whitfield	MLet	al.2002Identification	of	genes	periodically	expressed	in	the	human	cell	cycle	and	their	expression	in	tumors.	Even	though	the	other	daughter	cell	does	not
receive	a	copy	of	the	phage	genome,	it	cytoplasmically	inherits	phage-encoded	immunity	factors	overproduced	in	the	cell	harbouring	the	genome.	For	time-lapses	z-series	were	acquired	every	3	min	for	2	h.Transfection	media	containing	DharmaFect1	(Dharmacon)	transfection	reagent	and	25	nM	ON-TARGET	plus	SMARTpool	siRNA	against	ING1
(Dharmacon)	was	added	on	50–60%	confluent	MCF7	cells	and	60–80%	confluent	MDA-MB-231	or	U97	cells.	Acta	Myol.	24,	642-650.	Nevertheless,	CENP-A	was	lost	in	some	holocentric	insects	[97].Overexpressed	CENP-ACID	in	Drosophila	induces	ectopic	assembly	of	CENP-ACID	chromatin	at	non-centromeric	regions.
(doi:10.1534/genetics.114.161224)	Crossref,	PubMed,	ISI,	Google	Scholar126.	Dietinger	V,	García	de	Durango	CR,	Wiechmann	S,	Boos	SL,	Michl	M,	Neumann	J,	Hermeking	H,	Kuster	B,	Jung	P.2020Wnt-driven	LARGE2	mediates	laminin-adhesive	O-glycosylation	in	human	colonic	epithelial	cells	and	colorectal	cancer.	2021CENP-A	overexpression
promotes	distinct	fates	in	human	cells,	depending	on	p53	status.	(doi:10.3748/wjg.v17.i14.1895)	Crossref,	PubMed,	ISI,	Google	Scholar28.	Neurology	84,	2177-2182.	Pharmacother.	Cell	10,	1429-1438.	CENP-A	is	deposited	at	early	G1	in	human	cells	and	Drosophila	somatic	tissues	[66–68].	(doi:10.1534/genetics.110.123117)	Crossref,	PubMed,
ISI,	Google	Scholar179.	ON-TARGETplus	Non-targeting	siRNA	(Dharmacon)	was	used	as	a	negative	control.	Commun.	154,	547-552.	The	persistence	of	these	divergently	transcribed	couples	could	be	due	to	the	fact	that	they	share	a	bi-directional	promoter,	as	established	for	GAL10	and	GAL1	in	S.	2018A	kinesin-14	motor	activates	neocentromeres	to
promote	meiotic	drive	in	maize.	(doi:10.1201/9780203909331.ch11)	PubMed,	Google	Scholar6.	Virology	24,	359-371.	They	are	thought	to	originate	from	the	standard	or	‘A’	chromosomes,	but	experience	different	selective	pressures	as	they	are	non-essential	to	the	organism	and	are	frequently	selfish	[5,72,92,93].	49,	189-198.	For	those	interested	in
more	detailed	information	on	anti-phage	systems	and	the	phage-bacteria	arms	race,	we	refer	to	some	excellent	recent	reviews	[31,35,37,38].Bearing	anti-phage	systems	is	associated	with	a	trade-off	between	fitness	costs	and	the	benefit	of	resisting	phages	[39].	23,	219-227.	Furthermore,	a	chromokinesin	nod	is	thought	to	be	involved	in	female	meiotic
drive	in	Drosophila	melanogaster	[76].	White	scale	bar:	50	µm,	red	scale	bar:	10	µm,	yellow	scale	bar:	10	µm	in	the	z	plane.	(doi:10.1371/journal.pone.0069673)	Crossref,	PubMed,	ISI,	Google	Scholar99.	Another	recent	example	is	the	transport	of	E.	Indeed,	the	matriglycan	scaffold	has	a	crucial	physiological	value	since	it	represents	the	site
recognized	with	high	affinity	by	α-DG-binding	partners	[4].	(10.3233/JND-140047)	Crossref,	PubMed,	Google	Scholar9.	Cells	were	cultured	in	DMEM	(MDA-MB-231	and	U87)	or	RPMI	medium	without	phenol	red	(MCF7)	(Invitrogen)	supplemented	with	2	mM	L-glu	(Sigma-Aldrich)	and	10%	fetal	bovine	serum	(Sigma-Aldrich)	and	grown	in	T75	culture
flasks	at	37°C	in	a	5%	CO2	atmosphere.The	dorsal	thorax	of	20–24	h-old	pupae	was	dissected	following	the	protocol	described	by	Jauffred	&	Bellaiche	[75].	(doi:10.1093/molbev/msz052)	Crossref,	PubMed,	ISI,	Google	Scholar13.	2001Odor	coding	in	the	Drosophila	antenna.	Cdk5rap2	binds	the	CENP-A	promoter	and	upregulates	CENP-A	transcription.
This	effect	is	preferentially	increased	in	cancer	cells	[25].	Cell	117,	965-979.	Surprisingly,	kinetochore	proteins	and	BUB1	were	not	asymmetrically	enriched	on	the	M.	(doi:10.1111/j.1365-2958.2004.04204.x)	Crossref,	PubMed,	ISI,	Google	Scholar77.	The	alignment	between	LARGE1	and	LARGE2	from	different	species	reported	in	figure	3	reveals	a
very	high	degree	of	homology,	in	which	the	conservation	of	the	modules	corresponding	to	the	xylosyltransferase	and	the	glucuronic	acid	transferase	domains	separated	by	a	linker	is	confirmed	[67].	Tomonaga	T,	Matsushita	K,	Yamaguchi	S,	Oohashi	T,	Shimada	H,	Ochiai	T,	Yoda	K,	Nomura	F.	Au	WC,	Dawson	AR,	Rawson	DW,	Taylor	SB,	Baker	RE,
Basrai	MA.	Namely,	it	features	the	modification	of	some	specific	Thr	residues,	like	for	example	Thr	317	and	319	[15–17]	within	the	central	mucin-like	region	of	α-DG	[5,7].The	α-DG	core	protein	is	heterogeneously	glycosylated,	and	this	is	particularly	evident	in	its	skeletal	muscle	isoform	[13].	(doi:10.1098/rspb.2003.2512)	Link,	ISI,	Google	Scholar12.
In	the	former,	the	phage	hijacks	the	host's	metabolic	machinery	and	resources	for	the	replication	of	its	genome	and	the	production	of	new	virus	particles	that	are	released	upon	cell	lysis	(table	1).	2003	Cytoscape:	a	software	environment	for	integrated	models	of	biomolecular	interaction	networks.	Such	mutations	can	sometimes	lead	to	the	evolution	of
beneficial	traits,	such	as	phage-resistance	[60].	The	expression	of	nfsA	from	A.	Das	B,	Bischerour	J,	Barre	FX.	(doi:10.1016/j.virol.2003.10.022)	Crossref,	PubMed,	ISI,	Google	Scholar38.	(doi:10.1242/bio.014969)	Crossref,	PubMed,	ISI,	Google	Scholar48.	Cell	12,	309-317.	Phys.	2016Subcellular	trafficking	of	mammalian	lysosomal	proteins:	an
extended	view.	2010Phosphorylation	of	H2A	by	Bub1	prevents	chromosomal	instability	through	localizing	shugoshin.	(e)	Bar	graph	shows	diameters	of	haemosomes,	which	were	measured	by	ImageJ	from	TEM	images.	(doi:10.1038/srep03288)	Crossref,	PubMed,	ISI,	Google	Scholar80.	(doi:10.1242/jcs.060772)	Crossref,	PubMed,	ISI,	Google	Scholar3.
(doi:10.1073/pnas.88.12.5467)	Crossref,	PubMed,	ISI,	Google	Scholar24.	2018Down-regulation	of	miR-500	and	miR-628	suppress	non-small	cell	lung	cancer	proliferation,	migration	and	invasion	by	targeting	ING1.	The	GeneMANIA	plug-in	for	Cytoscape	was	used	to	generate	an	interaction	network	based	on	previously	documented	interactions.	Müller
N,	Hemphill	A,	Imboden	M,	Duvallet	G,	Dwinger	RH,	Seebeck	T.	Importantly,	it	is	the	basal	megaspore	(the	lower	megaspore	in	the	tetrad)	that	will	produce	the	gametophyte	[64,65].	It	is	still	unclear	whether	the	mislocalization	of	CENP-ACID	observed	in	the	Chrac14	mutant	results	from	DNA	repair	defects	in	the	mutant,	or	whether	CHRAC14	plays
a	direct	role	in	preventing	the	assembly	of	ectopic	centromeres.The	Nucleosome	Assembly	Protein	(NAP)	family	proteins	are	found	in	many	organisms,	and	often	act	as	histone	chaperones,	serving	a	crucial	role	in	the	assembly	and	disassembly	of	nucleosomes	[185].	Shaw	KH,	Johnson	TK,	Anderson	A,	de	Bruyne	M,	Warr	CG.	How	CENP-A
overexpression	drives	cancer	progression	remains	to	be	determined.One	of	the	best-studied	mechanisms	involved	in	the	prevention	of	CENP-A	mispositioning	is	ubiquitin-dependent	proteolysis	of	CENP-A	(figure	2).	(doi:10.4322/acr.2019.124)	Crossref,	PubMed,	Google	Scholar54.	Linz	J,	Baschwitz	A,	Strutz	A,	Dweck	HKM,	Sachse	S,	Hansson	BS,
Stensmyr	MCet	al.2013Host	plant-driven	sensory	specialization	in	Drosophila	erecta.	(doi:10.1016/j.devcel.2008.02.001)	Crossref,	PubMed,	ISI,	Google	Scholar80.	Ahmed	IAM,	Nouman	GS,	Lunec	J,	Kelly	SB,	Anderson	JJ,	Angus	B.	(doi:10.1128/MMBR.64.1.69-114.2000)	Crossref,	PubMed,	ISI,	Google	Scholar40.	Conversely,	it	is	possible	that
centromeric	and	pericentromeric	DNA	function	selfishly	as	one	unit	and	manipulate	their	pericentromere	to	recruit	more	destabilizing	factors.	Ainsztein	AM,	Kandels-Lewis	SE,	Mackay	AM,	Earnshaw	WC.	The	efficiency	of	RNA-mediated	silencing	of	IrHRG	gene	expression	was	verified	by	RT-qPCR	in	tick	midguts	(figure	5a)	and	ovaries	(electronic
supplementary	material,	figure	S7).	2010E-Cadherin	accumulation	within	the	lymphovascular	embolus	of	inflammatory	breast	cancer	is	due	to	altered	trafficking.	972120	to	P.G.	We	further	acknowledge	the	Light	Microscopy	Core	Facility,	IMG	CAS,	Prague,	Czech	Republic,	supported	by	MEYS	(LM2018129,	CZ.02.1.01/0.0/0.0/18_046/0016045)	and
RVO:	68378050-KAV-NPUI,	for	their	assistance	with	the	confocal	imaging	presented	in	this	study,	and	Imaging	Methods	Core	Facility	at	BIOCEV,	institution	supported	by	the	MEYS	CR	(Large	RI	Project	LM2018129	Czech-BioImaging)	and	ERDF	(project	no.	90%)	have	two	GRC	while	males	have	been	found	to	carry	a	single	GRC,	which	is	lost	during
spermatogenesis	[108,109,113].	(doi:10.1091/mbc.e11-12-1013)	Crossref,	PubMed,	ISI,	Google	Scholar44.	Genetics	190,	709-723.	Mutations	may	occur	in	the	host	bacterium	that	confers	resistance	to	phage	infections,	while	the	phage	co-evolves	to	overcome	these	barriers	and	engages	in	different	types	of	interactions	with	the	host	possibly	in
response	to	environmental	cues,	following	the	Red	Queen	hypothesis	[53,54].	Its	N-terminal	domain	has	been	shown	to	be	important	for	CENP-ACse4	proteolysis	[120].	19,	4520-4532.	2002Conserved	organization	of	centromeric	chromatin	in	flies	and	humans.	In	order	to	understand	how	prevalent	the	mechanisms	described	above	are,	it	would	be
highly	beneficial	for	similar	studies	to	characterize	drive	during	oogenesis	in	a	variety	of	organisms	across	major	taxonomic	groups.	Kagansky	A,	Folco	HD,	Almeida	R,	Pidoux	AL,	Boukaba	A,	Simmer	F,	Urano	T,	Hamilton	GL,	Allshire	RC.	2001Female	meiosis	drives	karyotypic	evolution	in	mammals.	europaea	hxn	genes	to	orthologues	in	the	A.
(doi:10.3390/genes9120610)	Crossref,	ISI,	Google	Scholar76.	47,	10	754-10	770.	Lines	connecting	taxa	mark	confirmed	HGTs.Download	figureOpen	in	new	tabDownload	PowerPointIn	all	investigated	dikarya,	HxnM	paralogues,	presumably	non-related	to	NA	metabolism,	are	extant.	In	many	taxa	of	Sordariomycetes	duplication	of	hxnV	and	subsequent
loss	of	the	hxn	cluster	genes	can	be	observed,	leaving	only	an	hxnV	copy	and	hxnM	(electronic	supplementary	material,	figure	S5B).It	is	striking	that	in	the	Aspergillus	section	Flavi,	in	Talaromyces	species	and	in	most	species	of	Penicillium	the	hxnS	gene	is	absent	and	the	organization	of	the	whole	cluster	is	completely	identical	in	some	species	of
Talaromyces,	in	most	of	Penicillia	and	in	Aspergillus	section	Flavi	(electronic	supplementary	material,	figure	S5A).	(doi:10.1074/jbc.M404900200)	Crossref,	ISI,	Google	Scholar88.	Cambridge,	MA:	Academic	Press.	Goldstein	P.	Tailed	bacteriophages.	In	C.	2019A	molecular	overview	of	the	primary	dystroglycanopathies.	2010Polarity	proteins	and	Rho
GTPases	cooperate	to	spatially	organise	epithelial	actin-based	protrusions.	This	preferential	segregation	in	meiosis	II	is	due	to	crossovers	positioned	between	the	centromere	and	the	driving	locus,	resulting	in	heteromorphic	dyads	that	require	segregation	of	distinct	chromatids	in	meiosis	II	(figure	4c)	[35,79]	(F.E.C.	&	T.A.	2020,	unpublished	data).
Kjaerbolling	Iet	al.2020A	comparative	genomics	study	of	23	Aspergillus	species	from	section	Flavi.	After	23	h	were	samples	allowed	to	warm	again	at	a	rate	of	5°C/h	to	−10°C.	(doi:10.3390/genes9080388)	Crossref,	ISI,	Google	Scholar93.	Gascoigne	KE,	Taylor	SS.	2017A	carrier	state	is	established	in	Pseudomonas	aeruginosa	by	phage	LeviOr01,	a
newly	isolated	ssRNA	levivirus.	Cabello-Donayre	Met	al..2019Leishmania	heme	uptake	involves	LmFLVCRb,	a	novel	porphyrin	transporter	essential	for	the	parasite.	This	asymmetry	occurred	once	the	spindle	had	positioned	itself	close	to	the	cortex	in	late	metaphase	I,	but	not	before.	This	yeast	strain	is,	therefore,	a	genetic	auxotroph	unable	to
produce	endogenous	haem	and	needs	ALA	for	growth	(figure	3a).	For	selection	to	be	acting	at	an	odorant	receptor	locus	we	might	expect	that	the	variation	in	neuron	responses	caused	by	the	genetic	variants	has	behavioural	consequences.	P[UAS-Or22ab]	stock	is	from	Shaw	et	al.	2020Formation	of	wall-less	cells	in	Kitasatospora	viridifaciens	requires
cytoskeletal	protein	FilP	in	oxygen-limiting	conditions.	Plant	Cell	18,	2443-2451.	This	creates	heteromorphic	dyads.Download	figureOpen	in	new	tabDownload	PowerPointThe	repeated	use	of	kinesin	and	kinesin-related	proteins	is	also	of	interest.	2015Human	ISPD	is	a	cytidyltransferase	required	for	dystroglycan	O-Mannosylation.	However,	as	will	be
discussed	in	this	review,	meiotic	drive	can	also	occur	in	meiosis	II.	Acta	Pathol.	2017Histone	H4	facilitates	the	proteolysis	of	the	budding	yeast	CENP-ACse4	centromeric	histone	variant.	Edelstein	A,	Amodaj	N,	Hoover	K,	Vale	R,	Stuurman	N.	nidulans	cluster	1/VI;	table	1).	(doi:10.1016/S0896-6273(03)00094-1)	Crossref,	PubMed,	ISI,	Google
Scholar14.	(doi:10.1038/emboj.2011.112)	Crossref,	PubMed,	ISI,	Google	Scholar183.	(doi:10.1016/S0022-2836(05)80360-2)	Crossref,	PubMed,	ISI,	Google	Scholar51.	ING1b	is	a	stable	component	of	the	Sin3A/HDAC	1	and	2	protein	complexes	and	can	additionally	interact	with	subunits	of	the	Brg1-based	Swi/Snf	chromatin	remodelling	complex
[20,21],	with	proliferating	cell	nuclear	antigen	and	p300	[19].	Then,	the	specimens	were	washed	for	3	×	5	min	with	PBS,	incubated	for	1	h	with	secondary	antibodies	diluted	in	the	IF	blocking	buffer,	washed,	mounted	into	a	mounting	medium	containing	90%	glycerol	with	1,4-diazabicyclo[2.2.2]octane	and	100	ng	ml−1	of	DAPI,	and	stored	at	4°C
overnight.	The	detailed	and	variable	further	bacterial	metabolic	steps,	whether	aerobic	or	anaerobic,	have	been	reviewed	in	[5].The	ascomycete	fungus	Aspergillus	nidulans	can	use	NA	as	its	sole	nitrogen	source.	(doi:10.3851/IMP3153)	Crossref,	PubMed,	ISI,	Google	Scholar84.	Genes	Dev.	Henery	CC,	Kaufman	MH.	1992Identification	and
characterization	of	two	repetitive	non-variable	antigens	from	African	trypanosomes	which	are	recognized	early	during	infection.	The	frozen	samples	were	transferred	under	liquid	nitrogen	to	cryovials	with	anhydrous	acetone	containing	0.25%	glutaraldehyde	and	0.25%	uranylacetate.	(doi:10.1038/s41586-019-1609-1)	Crossref,	PubMed,	ISI,	Google
Scholar41.	EAGs	represent	the	summed	activity	of	a	population	of	ORNs.	Odour	stimulation	was	by	injecting	volatiles	from	5	ml	syringes	into	an	airstream	blown	over	the	preparation.	(doi:10.1186/s12964-020-00561-6)	Crossref,	PubMed,	ISI,	Google	Scholar103.	USA	88,	5467.	2001A	trypanosome	structure	involved	in	transmitting	cytoplasmic
information	during	cell	division.	2002Structural	basis	for	acidic-cluster-dileucine	sorting-signal	recognition	by	VHS	domains.	Hara	Yet	al..	Genet.	2014Mislocalization	of	the	centromeric	histone	variant	CenH3/CENP-A	in	human	cells	depends	on	the	chaperone	DAXX.	12,	990-1000.	(doi:10.1093/molbev/msn227)	Crossref,	PubMed,	ISI,	Google
Scholar16.	it	is	converted	to	2,5-dihydroxypyridine	(2,5-DP)	[1,2],	in	Bacillus	sp.	2021Microbial	arsenal	of	antiviral	defences—part	I.	ricinus),	human	and	C.	Dynamic	remodelling	of	the	actin	cytoskeleton	is	essential	for	cell	motility	and	migration	and	actin	polarization	together	with	actin-myosin	contractions	are	responsible	for	generating	the	force
required	for	migration	in	both	normal	and	pathological	conditions	[72–74].Our	transcriptomics	results	therefore	confirm	ING1	as	an	invasion	suppressor	that	plays	an	important	role	in	maintaining	junction	stability,	and	as	a	modulator	of	cytoskeletal	dynamics.	(doi:10.1091/mbc.e14-03-0837)	Crossref,	PubMed,	ISI,	Google	Scholar108.	McKinley	KL,
Cheeseman	IM.	Muro-Pastor	MI,	Gonzalez	R,	Strauss	J,	Narendja	F,	Scazzocchio	C.	Moreover,	early	studies	on	leviviruses	indicated	that	cell	division	after	infection	may	result	in	asymmetrical	passage	of	the	viral	genome	[42],	suggesting	that	pseudolysogeny	may	also	be	an	alternative	lifecycle	for	small	icosahedral	ssRNA	bacteriophages.It	is	not	well
established,	whether	pseudolysogenic	interactions	are	actual	viral	lifestyles	or	merely	snapshots	of	ongoing	lytic	or	lysogenic	cycles,	entry	or	exit	from	such	cycles	or	possibly	(temporal)	responses	to	environmental	conditions.	An	HGT	of	the	whole	cluster	to	an	early	diverging	species	of	Talaromyces	would	have	occurred	followed	by	a	further	HGT
from	Talaromyces	to	the	ancestor	of	Aspergillus	section	Flavi.	Three-dimensional	reconstructions	were	performed	in	the	3D	viewer	plugin.	Reprod.	Exactly	how	mislocalized	CENP-A	is	removed	by	the	DNA	replication	process	remains	unclear.	(doi:10.1091/mbc.e13-05-0264)	Crossref,	PubMed,	ISI,	Google	Scholar79.	1998Anticancer	drugs:	agents
which	interact	with	the	mitotic	spindle.	We	will	also	discuss	key	questions	and	remaining	challenges	in	the	field	as	well	as	the	implications	of	these	findings	in	human	disease.	1990Study	of	strong	to	ultratight	protein	interactions	using	differential	scanning	calorimetry.	Brancaccio	A.	ricinus,	‘HR’	for	human	and	‘RK’	for	C.	Before	integrating	itself	as	a
prophage	into	the	host	chromosome,	P22	can	exist	as	an	unintegrated	chromosome	that	is	asymmetrically	segregated	upon	subsequent	cell	divisions	[41].	(doi:10.1038/s41579-018-0142-9)	Google	Scholar60.	There	is	yet	to	be	a	definitive	answer	for	the	inheritance	and	maintenance	of	the	GRC	as	meiotic	divisions	are	difficult	to	study	in	birds	[112].
Nature	518,	360-364.	2021Twists	and	turns	in	the	salicylate	catabolism	of	Aspergillus	terreus,	revealing	new	roles	of	the	3-hydroxyanthranilate	pathway.	Chen	CC,	Dechassa	ML,	Bettini	E,	Ledoux	MB,	Belisario	C,	Heun	P,	Luger	K,	Mellone	BG.	6,	831-841.	An	increase	in	RHOC	expression	was	reported	to	induce	a	decrease	in	E-cadherin	levels	at	the
AJ	in	MCF7	cells	(but	not	overall	E-cadherin	levels)	without	affecting	Snail	nor	Twist	levels	nor	promoting	nuclear	β-Catenin	accumulation	[62].	50	µm	of	T.	[152]	identified	the	MBF	(MluI	box-binding	factors)	complex	as	a	key	regulator	of	temporal	control	of	CENP-ACnp1	transcription	in	fission	yeast.	Five	microlitres	of	100	µM	ZnPPIX	were
introduced	(2	h	at	37°C)	through	10	µl	microcapillaries	(Sigma-Aldrich	P0674)	into	I.	McGary	KL,	Slot	JC,	Rokas	A.	Cells	were	then	incubated	at	37°C	with	5%	CO2	for	48	h.MDA-MB-231,	U87	or	MCF7	cells	were	plated	in	5%	BSA	or	1%	FBS	DMEM	or	RPMI	medium,	respectively,	in	hanging	inserts	with	8	µm	pore	(Millipore).	Recent	genomic	studies
have,	however,	revealed	an	enrichment	of	meiosis	and	chromosome	segregation-related	genes	on	B	chromosomes	in	several	different	species	[96,98,102–106].	melanogaster,	and	the	authors	thus	proposed	that	this	change	in	ligand-specificity	of	the	ab3A	neuron	is	one	of	the	factors	involved	in	the	switch	of	D.	The	process	by	which	a	genetic	element
increases	its	own	transmission	above	that	expected	by	Mendel's	law	of	segregation	is	known	as	drive	[3].	CHRAC14	is	important	for	DNA	damage	response	in	Drosophila.	Aristizabal-Corrales	D,	Yang	J,	Li	F.	The	fluorescence	intensity	was	measured	using	480/520	nm	filters	and	optimal	gain	on	a	BMG	fluorescent	plate	reader.Total	cellular	RNA	was
extracted	using	TRIzol	(Thermo	Fisher	Scientific)	following	the	manufacturer's	instructions.cDNA	was	synthetized	using	RevertAid	First	Strand	cDNA	Synthesis	Kit	[Thermo	Fisher	Scientific	(k1621)]	following	the	manufacturer's	instructions.Samples	were	prepared	using	IQ	SYBR	Green	qPCR	Master	Mix	(BioRad)	and	non-universal	primers	(table	1)
(Thermofisher	Scientific,	Sigma-Aldrich	or	Eurofins)	designed	using	Primer3web	online	tool.	Positive	index	indicates	a	preference	for	northern	fruits.	Phycol.	(doi:10.1086/281969)	Crossref,	ISI,	Google	Scholar10.	It	was	proposed	that	CENP-ACnp1	chromatin	prefers	to	assemble	de	novo	in	the	regions	where	the	integrity	of	H3	chromatin	is
compromised	[102].	However,	a	more	recent	study	showed	that	the	FACT	complex	may	play	a	more	direct	role	in	preventing	CENP-ACse4	misincorporation	in	S.	2010The	role	of	βIII	tubulin	in	predicting	chemoresistance	in	non-small	cell	lung	cancer.	We	envisage	that,	due	to	its	robustness,	flexibility	and	rapid	image	acquisition,	ExM	will	become	a
valuable	approach	to	study	the	biology	of	the	kinetoplastid	parasites.To	optimize	and	validate	the	ExM	protocol	for	kinetoplastids,	we	used	procyclic	T.	This	is	similar	to	the	‘heavier’	pole	hypothesis	put	forward	by	LeMaire-Adkins	&	Hunt	[28],	where	the	side	of	the	spindle	with	the	additional	chromosome	is	heavier	and	this	extra	weight	affects	its
subsequent	orientation.	BMC	Mol.	(doi:10.1016/j.bbrc.2018.02.162)	Crossref,	PubMed,	ISI,	Google	Scholar31.	(doi:10.1002/cncr.25181)	Crossref,	PubMed,	ISI,	Google	Scholar60.	Another	example	is	studies	aiming	to	determine	the	localization	of	specific	molecules	in	the	entire	cellular	volume.	Moreover,	the	ectopic	expression	of	KDM5B	has	been
shown	to	promote	EMT	by	downregulating	E-cadherin	through	SNAIL	independent	mechanisms	[63].	We	however	found	no	significant	effect	on	invasion,	suggesting	that	either	(i)	E-cadherin	overexpression	is	not	sufficient	to	compensate	for	the	CG7379KD-mediated	disruption	to	multiple	AJ	and	SJ	junction	components	or	(ii)	E-cadherin	mis-
localization	to	the	AJ,	rather	than	simple	expression	levels,	may	be	responsible	for	the	observed	phenotype.Having	identified	CG7379	as	an	important	invasion	suppressor,	we	wanted	to	test	whether	its	closest	human	orthologue,	ING1,	would	also	act	in	a	similar	way.	Virulence	5,	354-365.	Elife	3,	e03943.	(doi:10.3389/fmicb.2014.00744)	PubMed,
ISI,	Google	Scholar79.	The	Δhem1	yeasts	expressing	IrHRG/control	LmHRG	grown	in	medium	supplemented	with	50	µM	GaPPIX	had	lower	cellular	densities	than	yeasts	with	no	HRG,	as	evidenced	by	growth	assays	on	solid	(figure	3g)	and	liquid	(figure	3h)	drop-out	media.	The	phage	receptors	are	often	essential	host	proteins,	such	as	different
transporters	or	factors	affecting	virulence	(lipopolysaccharide)	or	mobility	(pilus).	Sibthorp	C,	Wu	H,	Cowley	G,	Wong	PW,	Palaima	P,	Morozov	IY,	Weedall	GD,	Caddick	MX.	nipponensis	sp.	The	slides	were	transferred	to	an	ice-cold	methanol,	incubated	for	20	min	at	−20°C	and	rehydrated	for	30	min	in	PBS.	Out	of	21448	genes	analysed,	the
expression	of	919	genes	was	significantly	altered	as	a	result	of	ING1KD	(FDR	<	0.05,	p	<	0.01,	FC	≥	1.5	or	FC	≤	−1.5;	electronic	supplementary	material,	table	S1	and	figure	S4).	We	additionally	used	RT-qPCR	on	a	selection	of	genes	(RHOC,	DIAPH1,	ECT2	and	ING1)	to	verify	the	microarray	results,	with	qPCR	showing	a	similar	or	greater	expression
fold	change	in	all	cases	(figure	4i);	results	from	the	two	analyses	show	a	high	correlation	(Pearson	test:	r	=	0.89,	p	=	0.05).The	Cytoscape	plug-in	GeneMANIA	[36]	was	used	to	assess	interactions	between	the	selected	subset	of	34	DEGs	and	AJ	components.	The	MBF	complex	is	functionally	analogous	to	the	E2F	complex	in	plants	and	metazoans,	which
is	known	to	be	a	key	transcription	factor	for	controlling	the	G1/S	and	also	G2/M	[154,161].	Marius	P,	Leung	YM,	Piggot	TJ,	Khalid	S,	Williamson	PT.	25,	R1002-R1018.	Zhu	Q,	Pao	GM,	Huynh	AM,	Suh	H,	Tonnu	N,	Nederlof	PM,	Gage	FH,	Verma	IM.	Following	a	5	min	incubation,	the	cells	were	washed	with	PBS	and	fixed	with	500	µl	of	a	freshly
prepared	fixation	solution	containing	4%	formaldehyde	(Sigma,	F8775)	and	4%	acrylamide	(Sigma,	A8887)	in	PBS.	Viability	relative	to	the	vehicle	control	was	measured	3	days	after	treatment.	Acta	1843,	75-85.	Tachikawa	M,	Kanagawa	M,	Yu	CC,	Kobayashi	K,	Toda	T.	2021Genome	organisation	and	evolution	of	a	eukaryotic	nicotinate	co-inducible
pathway.	elegans	HRG1	(figure	1b).	Polak	Pet	al.2015Cell-of-origin	chromatin	organization	shapes	the	mutational	landscape	of	cancer.	brucei	cell	fixed	on	a	coverslip	and	stained	with	the	rabbit	polyclonal	anti-tubulin	antibody.	2001Mutant	glycosyltransferase	and	altered	glycosylation	of	alpha-dystroglycan	in	the	myodystrophy	mouse.
(doi:10.1038/s41564-017-0050-1)	Crossref,	PubMed,	ISI,	Google	Scholar41.	Cienc.	Of	course,	from	a	genetic	and	evolutionary	standpoint,	which	chromatid	becomes	the	‘winner’	is	irrelevant	if	all	four	chromatids	are	identical.	Orthologues	found	in	different	species	are	indicated	by	arrows	of	the	same	colour	as	in	figure	1.	melanogaster	is	a	human
commensal	it	may	have	been	introduced	to	Australia	multiple	times,	with	different	frequencies	of	the	different	variants	in	the	founding	populations	at	their	northern	and	southern	introduction	sites.	The	samples	were	infiltrated	stepwise	in	acetone	mixed	with	EMbed	812	epon	resin	(EMS)	(acetone	:	epon	ratios	of	2	:	1,	1	:	1,	1	:	2,	at	RT,	for	1.5	h	at
each	step	followed	by	100%	Epon	resin	overnight).	Excitation	was	performed	with	a	405	nm	diode	laser	(50	mW)	in	the	case	of	DAPI	and	Hoechst	33342,	a	488	nm	solid-state	laser	(20	mW)	in	the	case	of	Alexa	Fluor	488,	and	a	552	nm	solid-state	laser	(20	mW)	in	the	case	of	Alexa	Fluor	555.	All	isogenic	lines	were	maintained	on	standard	wheat-based
media	at	22°C.	The	number	of	invading	cells	were	counted	and	divided	by	the	number	of	GFP-labelled	cells	within	the	field	of	view.	Lefrancois	P,	Auerbach	RK,	Yellman	CM,	Roeder	GS,	Snyder	M.	10,	5754.	Unfortunately,	little	advancement	has	been	made	in	our	understanding	of	how	B	chromosomes	preferentially	segregate	in	female	meiosis,	largely
due	to	the	difficulty	in	analysing	oogenesis	compared	to	spermatogenesis	in	many	of	these	species.	Hyg.	Google	ScholarPage	11Kinetoplastida	are	a	group	of	protists,	comprising	both	free-living	and	parasitic	organisms.	Bottles	were	filled	with	40	ml	solutions	of	50%	(vol/vol)	apple	cider	vinegar	(Cornwall's)	to	attract	flies.	(doi:10.1016/B978-0-12-
814515-9.00152-1)	Google	Scholar9.	Google	Scholar82.	Also,	the	ability	to	cure	bacterial	cells	of	the	phage	through	serial	colony	isolations	[5,20,39,50]	or	neutralizing	the	phages	by	anti-serum	treatment	[18,20,39]	has	been	thought	to	suggest	pseudolysogenic	(instead	of	lysogenic)	relationship	between	the	phage	and	the	host.	Both	times	that
chromosomes	are	segregated	and	extruded	with	a	polar	body	represent	an	opportunity	for	selfish	genetic	elements	to	manipulate	cellular	mechanisms	in	order	to	avoid	the	polar	body.	(doi:10.1016/j.tcb.2014.07.006)	Crossref,	PubMed,	ISI,	Google	Scholar189.	brucei	cells,	these	were	found	in	the	basal	body	(BB)	area	around	the	proximal	part	of	the
flagellum.	Henriques	SF,	Gicquel	E,	Marsolier	J,	Richard	I.	Annu.	Schneider	VAet	al.2017Evaluation	of	GRCh38	and	de	novo	haploid	genome	assemblies	demonstrates	the	enduring	quality	of	the	reference	assembly.	By	contrast,	the	centromeric	DNA	sequence	is	replicated	in	late	S-phase,	and	CENP-As	in	centromeres	were	found	at	the	same	positions
before	and	after	DNA	replication	[163].These	data	strongly	support	the	idea	that	all	the	pre-existing	nucleosomes	including	CENP-A-containing	nucleosomes	in	chromosome	arms	are	evicted	during	S-phase	by	the	replication	fork;	however,	CENP-A	nucleosomes	at	non-centromeric	regions	are	not	re-incorporated	into	chromatin	after	DNA	replication
(figure	4),	whereas	CENP-A	in	centromeres	is	retained	after	eviction	by	the	replication	fork.	A	305	×	305	×	305	mm	cage	was	fitted	with	two	66	mm	funnels	placed	130	mm	apart	leading	into	250	ml	glass	bottle	traps.	2011The	E2F	transcription	factor	family	regulates	CENH3	expression	in	Arabidopsis	thaliana.	Vargas	E,	McNally	K,	Friedman	JA,
Cortes	DB,	Wang	DY,	Korf	IF,	Mcnally	FJ.	The	parasites	therefore	need	to	salvage	host	haem	and	distribute	it	across	their	cells	and	body	tissues	in	order	to	recycle	the	acquired	host	haem	for	their	own	metabolic	demands.	The	centromere	(see	box	1,	Glossary)	is	a	region	of	specialized	chromatin	where	the	kinetochore	assembles.	Wells	RE,	Barry	JD,
Warrington	SJ,	Cuhlmann	S,	Evans	P,	Huber	W,	Strutt	D,	Zeidler	MP.	It	is	therefore	possible	that	the	invasive	phenotype	that	we	observe	when	knocking	down	CG7379	in	the	Drosophila	notum	could	be	due	to	the	increased	survival	of	invading	cells,	whereby	invading	cells	are	able	to	evade	elimination	via	apoptosis.	Additionally,	ING1	has	been	shown
to	modulate	the	expression	of	several	micro	RNAs,	which	in	turn	further	regulate	gene	expression	[12,22].Several	studies	have	also	associated	ING	family	proteins	with	invasion	and	metastasis.	2005CENP-A	is	required	for	accurate	chromosome	segregation	and	sustained	kinetochore	association	of	BubR1.	2018HJURP	antagonizes	CENP-A
mislocalization	driven	by	the	H3.3	chaperones	HIRA	and	DAXX.	2012Pseudolysogeny.	(doi:10.1099/0022-1317-47-1-29)	Crossref,	ISI,	Google	Scholar11.	Genetics	187,	9-19.	13,	777-786.	2011Hallmarks	of	cancer:	the	next	generation.	(doi:10.1146/annurev.mi.28.100174.001405)	Crossref,	PubMed,	ISI,	Google	Scholar20.	Williams	BC,	Murphy	TD,
Goldberg	ML,	Karpen	GH.	Nei's	distances,	computed	by	Geneious	software,	showed	the	highest	level	of	similarity	with	the	Ixodida	data	(65.3–97.7%),	but,	interestingly,	a	high	level	of	difference	within	the	arthropods	(acarids	25.9–32.6%,	Insect	18.2–30.1%)	(electronic	supplementary	material,	table	S1).	Pourcel	C,	Midoux	C,	Vergnaud	G,	Latino	L.
Blood-feeding	of	ticks,	which	likely	saturates	haem-binding	proteins	with	acquired	haem,	thereby	preventing	GaPPIX	from	exerting	its	toxicity,	allowed	ticks	to	reach	comparable	engorged	weights	irrespective	of	the	levels	of	GaPPIX	in	their	blood	meal.	aeruginosa	[4]	and	C.	2021Mechanisms	of	meiotic	drive	in	symmetric	and	asymmetric	meiosis.	The
number	of	invading	cells	is	direct	proportional	to	the	fluorescence	intensity	as	CyQuant	dye	labels	the	DNA.	This,	for	example,	enabled	visualization	of	the	high	concentration	of	microtubule	ends	at	the	posterior	end	of	the	cell	(figure	2c).In	individual	confocal	planes	axonemal	microtubule	doublets	were	readily	noticeable	(figure	2a).	CHRAC14	also
interacts	with	CENP-ACID	[183].	These	data	therefore	suggest	that	changes	in	ab3A	phenotype	correlate	with	altered	oviposition	site	preference.	1996Transcription-independent	DNA	translocation	of	bacteriophage	T7	DNA	into	Escherichia	coli.	In	some	Talaromyces	species	where	hxnS	is	extant	and	it	is	unclustered	with	other	hxn	genes,	these	hxnS
genes	are	the	closest	orthologues	of	the	hxnS	of	Monascus	species,	consistent	with	standard	phylogeny	[11]	(electronic	supplementary	material,	figure	S12).	(doi:10.1098/rsob.190278)	Link,	ISI,	Google	Scholar34.	95,	39-51.	Kemp	P,	Gupta	M,	Molineux	IJ.	(doi:10.1111/jnc.13257)	Crossref,	PubMed,	ISI,	Google	Scholar7.	Using	this	method,	the	melting
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which	drug	combinations	are	compared	to	sensitivity	to	individual	drugs	at	the	same	dose	[27].CAL51	cells	were	plated	at	a	density	of	200	cells	per	60	mm	tissue	culture	dish.	We	first	tested	the	ethyl	hexanoate	preferences	of	flies	from	the	ab3A-1	and	ab3A-2	isogenic	lines.	Some	additional	sequence	comparison	searches	have	been	performed	at	the
web	resource	Wormbase	(	)	for	Caenhorabditis	elegans.	Our	data	therefore	suggest	that	AJ	and	SJ	integrity	was	significantly	and	severely	disrupted	by	CG7379KD.	Azam	AH,	Tanji	Y.	If	phages	cannot	recognize	and	attach	to	the	molecules	on	the	cell	surface	of	bacteria,	the	host	will	remain	uninfected.	2018Virus	taxonomy:	the	database	of	the
International	Committee	on	Taxonomy	of	Viruses	(ICTV).	20,	e47427.	For	example,	the	adenosine	triphosphate	(ATP)-binding	cassette	(ABC)	transporter	ABCB10,	identified	in	R.	28,	151-154.	We	thank	Prof.	bertholletius	a	cluster	of	7	hxn	pseudogenes	is	extant,	where	the	only	intact	gene	is	hxnT	(electronic	supplementary	material,	figure	S5A),
however	this	gene	is	not	a	fossil,	but	it	derives	from	Talaromyces	by	HGT	(electronic	supplementary	material,	figure	S7).	(doi:10.1099/00221287-143-6-2065)	Crossref,	PubMed,	ISI,	Google	Scholar9.	Mamm.	2021High	degree	of	conservation	of	the	enzymes	synthesizing	the	laminin-binding	glycoepitope	of	α-dystroglycan.	The	data	are	provided	in
electronic	supplementary	material	[33].C.G.W.	and	M.d.B.	conceived	the	experiments,	interpreted	the	data	and	co-led	the	work.	Several	bacteria	can	shed	their	wall	and	form	wall-deficient	cells.	2008Heterochromatin	and	RNAi	are	required	to	establish	CENP-A	chromatin	at	centromeres.	Miniprep	plasmid	preparations	were	then	obtained	from
LBKAN	liquid	cultures	to	confirm	the	sequence	of	the	insert.S.	cerevisiae	BY4742	wild-type	and	hem1Δ	(BY4742hem1Δ:BY4742,MAT	α;his3Δ1;leu2Δ0;lys2Δ8;ura3Δ0;hem1::LEU2)	were	grown	at	30°C	in	YPD	(yeast	extract–peptone–dextrose)	or	appropriate	synthetic	complete	(SC)	medium	supplemented	with	250	µM	ALA	hydrochloride,	haemin
(Sigma)	or	GaPPIX	(Frontier	Scientific).	Pradel	LC,	Bonhivers	M,	Landrein	N,	Robinson	DR.	Wood	AJet	al..	If	we	assume	this	to	be	true,	would	there	already	be	a	sign	of	coevolution	between	the	phage's	RPBs	and	the	CWD	surface-associated	molecules?	2015Plk1	and	Mps1	cooperatively	regulate	the	spindle	assembly	checkpoint	in	human	cells.	Grewal
PK,	Holzfeind	PJ,	Bittner	RE,	Hewitt	JE.	2016A	novel	role	for	the	histone	acetyltransferase	Hat1	in	the	CENP-A/CID	assembly	pathway	in	Drosophila	melanogaster.	3,	755-766.	Salivar	WO,	Tzagoloff	H,	Pratt	D.	Cancer	123,	1483-1490.	(doi:10.1098/rsob.130200)	Link,	ISI,	Google	Scholar4.	Hered.	cerevisiae.	(doi:10.1093/nar/gkr953)	Crossref,	PubMed,
ISI,	Google	Scholar8.	Bose	P,	Thakur	S,	Thalappilly	S,	Ahn	BY,	Satpathy	S,	Feng	X,	Suzuki	K,	Kim	SW,	Riabowol	K.	2000Virioplankton:	viruses	in	aquatic	ecosystems.	(doi:10.3390/ijms18010047)	Crossref,	ISI,	Google	Scholar24.	The	tissue	was	fixed	in	4%	formaldehyde	for	20	min,	blocked	and	permeabilized	with	PBS	containing	0.2%	BSA,	5%	NGS,
0.1%	Triton	X-100	followed	by	primary	antibody	incubation	overnight	at	4°C	and	1	hour	secondary	antibody	incubation	at	room	temperature.	Automatic	model	selection	was	done	by	SMS	(	[54,55])	and	the	best	ML	trees	were	drawn	with	FigTree	v.	30,	772-780.	(doi:10.1016/j.mcn.2010.09.008)	Crossref,	PubMed,	ISI,	Google	Scholar33.	Relative	ING1
mRNA	levels,	determined	by	qRT-PCR	(c).	Halpern	AR,	Alas	GCM,	Chozinski	TJ,	Paredez	AR,	Vaughan	JC.	Acta	Trop.	Later	Delbrück	[14]	proposed	a	similar	hypothesis	for	‘apparent	lysogenesis’	as	he	called	a	process	in	which	phage	propagates	at	the	expense	of	phage-resistant	bacteria	due	to	the	appearance	of	phage-susceptible	mutants.	Ong	E,	Yeh
JC,	Ding	Y,	Hindsgaul	O,	Fukuda	M.	While	cells	without	their	wall	are	inherently	fragile,	wall	deficiency	probably	provides	bacteria	with	some	crucial	advantages	over	walled	bacteria.	BMC	Genomics	8,	236.	(doi:10.1016/S1097-2765(00)80228-2)	Crossref,	PubMed,	ISI,	Google	Scholar23.	Interestingly,	a	recent	4C	(circularized	chromosome
conformation	capture)	analysis	of	chicken	DT40	cells	containing	neocentromeres	that	are	not	localized	near	heterochromatin	revealed	that	these	neocentromeres	generally	associate	with	specific	heterochromatic	regions	in	the	3D	organization	through	long-range	contacts	[88].	Cell	24,	635-648.	nidulans,	cluster	1/VI	comprises	hxnS–hxnT	and	hxnP–
hxnY.	(doi:10.1074/jbc.M702369200)	Crossref,	ISI,	Google	Scholar16.	nidulans	chromosome	VI	confirms	data	obtained	with	a	mutagenic	screen,	which	yielded	besides	mutations	in	hxnS	and	hxnR	[11]	additional	mutants	unable	to	grow	on	either	NA	or	6-NA	as	sole	nitrogen	sources.	This	results	in	the	colonization	of	the	mammalian	gut	by	both	the
virus	and	the	Bacteroides	host	for	prolonged	periods	of	time.Pseudolysogeny	(table	1	and	figure	1c;	see	§3.4)	apparently	plays	a	major	role	in	aquatic	ecosystems	[8,11]	and	has	also	been	described	for	several	animal-	and	human-associated	and	pathogenic	bacteria	[13],	such	as	E.	Centromeres	thus	play	a	crucial	role	in	chromosome	segregation	during
mitosis	and	meiosis.	1952Heterosis.	(doi:10.7150/ijbs.6.303)	Crossref,	PubMed,	ISI,	Google	Scholar55.	(doi:10.1111/jcmm.14218)	Crossref,	PubMed,	ISI,	Google	Scholar10.	2020Prospects	and	limitations	of	expansion	microscopy	in	chromatin	ultrastructure	determination.	C.I.D.	performed	experiments.	Chromosoma	40,	83-106.	1999Protein	O-
mannosylation.	[26].	Dong	Qet	al.2016Ccp1	homodimer	mediates	chromatin	integrity	by	antagonizing	CENP-A	loading.	11,	e1005770.	Akera	T,	Chmátal	L,	Trimm	E,	Yang	K,	Aonbangkhen	C,	Chenoweth	DM,	Janke	C,	Schultz	RM,	Lampson	MA.	This	recurrent	enrichment	suggests	these	B-located	gene	duplications	are	functional	and	assist	in	the	B
chromosome's	meiotic	drive,	perhaps	by	overriding	checkpoints	in	order	to	proceed	through	meiosis,	despite	deficiencies	in	pairing	and	alignment,	or	by	altering	the	timing	of	anaphase	onset	(earlier	or	later)	in	order	to	skew	segregation.	On	the	other	hand,	POMGnT2	knockout	mice	present	with	severe	multiple	phenotypes	during	embryonic
development	and	perinatal	death.	30,	3903-3910.	Steyniorum	and	ser.	(e″′)	xz	orthogonal	view	projection	of	the	invasive	cell	in	(e′).	(doi:10.1073/pnas.1525545113)	Crossref,	PubMed,	ISI,	Google	Scholar19.	He	D,	Miao	H,	Xu	Y,	Xiong	L,	Wang	Y,	Xiang	H,	Zhang	H,	Zhang	Z.	Hu	W,	Jiang	ZD,	Suo	F,	Zheng	JX,	He	WZ,	Du	LL.	Experimental	recruitment	of
BUB1	to	pericentromeric	major	satellite	cancelled	the	asymmetry	by	increasing	MCAK	and	CPC	levels	across	the	bivalent,	and	biased	orientation	was	lost	under	this	condition.	54,	935-947.	Molecular	mechanisms	of	centromere	drive	in	mice.	M.P.:	involved	in	methods	development,	sample	preparation	and	writing	manuscript.
(doi:10.1371/journal.pone.0022968)	Crossref,	PubMed,	ISI,	Google	Scholar49.	Figure	2.	The	establishment	of	this	pseudolysogenic	interaction	was	shown	to	be	linked	to	the	expression	of	phage-encoded	pid	(P22-instigator	of	dgo-expression)	gene	that	derepresses	the	host's	dgo	operon,	required	in	the	utilization	of	D-galactonate.	Standard	genetic
markers	are	described	in	.	Courret	C,	Chang	CH,	Wei	KHC,	Montchamp-Moreau	C,	Larracuente	AM.2019Meiotic	drive	mechanisms:	lessons	from	Drosophila.	2013Epigenetically	induced	paucity	of	histone	H2A.Z	stabilizes	fission-yeast	ectopic	centromeres.	Viruses	11,	567.	Whitehall	S,	Stacey	P,	Dawson	K,	Jones	N.	(doi:10.1042/ebc20160056)
Crossref,	PubMed,	ISI,	Google	Scholar29.	18,	12-22.	major	(LmHRG),	which	was	used	as	a	positive	control.	BMC	Evol.	(doi:10.1093/jnci/djm135)	Crossref,	PubMed,	Google	Scholar12.	(h)	Confocal	imaging	of	a	cell	expressing	3	×	HA-tagged	KIN-E	and	stained	with	the	anti-HA	antibody	and	with	C3B9.	However,	the	rotating	movement	of	the	flagellum
guides	the	phages	towards	the	cell	body,	where	it	then	tightly	attaches	to	surface	molecules	located	near	the	base	of	the	flagellum	[18,25].	Singh	RS,	Rhomberg	LR.	(doi:10.1016/j.nmd.2017.02.015)	Crossref,	PubMed,	ISI,	Google	Scholar62.	1963Molecular	biology	of	bacterial	viruses.	The	only	exception	was	when	staining	for	Dlg,	where	the	most
severe	effects	were	observed	in	lgl4	mutant	clones	(electronic	supplementary	material,	figure	S2a–d).	The	percentage	of	defective	junctions	was	calculated	as	the	ratio	of	missing	and/or	fragmented	cell	junctions	identified	per	total	number	of	junctions	analysed.	For	instance,	the	fact	that	lysogeny,	pseudolysogeny	and	non-productive	chronic	infection
may	all	switch	to	productive	infection	complicates	their	identification.	[19]mouse1	:	101	:	100KMX-1beta	tubulinBirkett	et	al.	Zhu	Qet	al..	While	blood-fed	ticks	were	shown	to	be	insensitive	to	GaPPIX	(figure	4b),	serum-fed	ticks	clearly	displayed	dose-dependent	sensitivity	to	GaPPIX,	preventing	tick	engorgement.	Janssen	A,	Colmenares	SU,	Karpen
GH.	Bivalents	of	these	hybrids	preferentially	oriented	stronger	centromeres	towards	the	egg	pole	62%	of	the	time	(figure	2b).	Note	the	nuclear	and	kinetoplast	signals	produced	by	the	antibody.	Lemire	S,	Yehl	KM,	Lu	TK.	However,	we	include	this	system	as	a	relevant	example	of	preferential	segregation	of	univalent	chromosomes	because	a	better
understanding	of	preferential	segregation	will	lead	to	a	better	understanding	of	female	meiotic	drive.	(doi:10.1093/hmg/6.6.831)	Crossref,	PubMed,	ISI,	Google	Scholar11.	In	previous	bioinformatic	analyses,	we	have	demonstrated	the	presence	of	the	DG	complex	and	gene	in	all	the	Metazoan	lineages	starting	from	Porifera,	underlining	its	considerable
biological	and	pathophysiological	importance	[5,6].The	carbohydrate	moieties	of	α-DG	are	mainly	concentrated	within	the	elongated	central	mucin-like	region	that	separates	two-terminal	globular	domains	[7].	This	order	can	be	sub-divided	into	three	families,	based	on	the	contractility	of	the	tail,	whereby	phages	with	non-contractile	tails	can	be
divided	into	those	with	short	and	long	tails	[7,11].	178,	189-198.	2002The	cadherin-catenin	adhesion	system	in	signaling	and	cancer.	(doi:10.1007/s00418-020-01869-7)	Crossref,	PubMed,	ISI,	Google	Scholar19.	36,	157-166.	2013Polarized	Cdc42	activation	promotes	polar	body	protrusion	and	asymmetric	division	in	mouse	oocytes.	2020A	new	model
for	Trypanosoma	cruzi	heme	homeostasis	depends	on	modulation	of	TcHTE	protein	expression.	(doi:10.1016/j.chom.2015.10.013)	Crossref,	PubMed,	ISI,	Google	Scholar61.	Further	study	is	needed	to	shed	light	on	this	important	issue.	The	tick-branch	had	robust	support	and	was	separated	from	the	whole	acarid	group.	Standard	deviations	of	three
independent	experiments	are	shown.	This	is	consistent	with	smaller	distances	between	microtubules	in	the	mtQ	than	in	the	corset	(fig.	4e	in	[36];	and	fig.	3d	in	[8]).	Funabiki	(Rockefeller	University)	for	cell	lines	and	R.	(doi:10.1038/415937a)	Crossref,	PubMed,	ISI,	Google	Scholar23.	If	this	is	true,	B	chromosomes	would	be	expected	to	drive	via
female	meiosis	(as	opposed	to	other	cell	divisions)	only	in	species	that	intrinsically	segregate	univalents	towards	the	egg	(i.e.	mice	but	not	worms).	2012The	evolutionary	life	cycle	of	the	resilient	centromere.	(doi:10.1073/pnas.71.7.2627)	Crossref,	PubMed,	ISI,	Google	Scholar22.	In	chicken	DT40	cells,	neocentromeres	can	also	form	at	both
transcriptionally	active	and	silenced	sites	[20].	Castillo	AG,	Pidoux	AL,	Catania	S,	Durand-Dubief	M,	Choi	ES,	Hamilton	G,	Ekwall	K,	Allshire	RC.	The	monomer	solution	containing	19%	sodium	acrylate	(Sigma,	408220),	10%	acrylamide	and	0.1%	N,	N'-methylenebisacrylamide	(Sigma,	M7256)	in	PBS	was	aliquoted	and	stored	at	−20°C	for	up	to	a
month.	(doi:10.1111/mmi.14345)	Crossref,	PubMed,	ISI,	Google	Scholar25.	Mooberry)	[23],	MCF-10A	(a	gift	of	S.	2019Filamentous	phages:	masters	of	a	microbial	sharing	economy.	However,	using	none	of	these	anti-tubulin	antibodies,	it	was	possible	to	reliably	determine	where	individual	microtubules	terminated	in	corsets	of	T.	9,	e2019124.	Manya
H,	Suzuki	T,	Akasaka-Manya	K,	Ishida	HK,	Mizuno	M,	Suzuki	Y,	Inazu	T,	Dohmae	N,	Endo	T.	Pokrywka	NJ,	Zhang	H,	Raley-Susman	K.	DEGs	were	identified	by	a	one-way	ANOVA.	(doi:10.1083/jcb.201210073)	Crossref,	PubMed,	ISI,	Google	Scholar73.	(doi:10.1007/BF00268868)	Crossref,	ISI,	Google	Scholar7.	Specimens	were	imaged	using	a	Leica
TCS	SP8	confocal	microscope	with	an	HC	PL	apochromatic	63x/NA	1.40	oil	immersion	objective.	Ticks	supplied	with	greater	than	or	equal	to	10	µM	GaPPIX	in	dietary	serum	did	not	progress	through	engorgement	and	achieved	negligible	weights	after	10	days	of	feeding	(figure	4b).	Bacteriophage	3,	e25029.	(doi:10.1038/nbt.3892)	Crossref,	PubMed,
ISI,	Google	Scholar14.	The	term	‘carrier	state’	would	be	reserved	to	describe	population-level	interactions	between	phages	and	their	hosts	[12]	(see	§2	and	§4).As	evident	by	the	historical	overview	(see	§2),	the	terms	‘pseudolysogeny’	and	‘carrier	state’	(see	also	§4)	have	been	used	to	describe	various	phenomena	and	are	also	often	employed
interchangeably	in	the	literature	[12,19,39],	adding	to	the	confusion.	Or	try	downloading	the	content	offline	DOWNLOAD	Hale	LR,	Singh	RS.	Deletion	of	HxnR	has	shown	that	expression	of	some	or	all	of	the	genes	in	this	regulon	are	necessary	for	NA,	6-NA	and	the	putative	intermediate	2,5-DP	utilization	as	nitrogen	sources	[11].
(doi:10.1016/j.simyco.2020.05.002)	Crossref,	PubMed,	ISI,	Google	Scholar37.	Gomez-Rodriguez	M,	Jansen	LE.	(doi:10.1016/j.celrep.2014.03.008)	Crossref,	PubMed,	ISI,	Google	Scholar184.	We	thank	Ludek	Stepanek	for	assistance	with	image	analysis	and	Keith	Gull	for	providing	antibodies	and	for	critical	comments	on	the	manuscript.	The	corset
retained	its	typical	elongated	shape,	including	being	wider	at	the	posterior	cell	end	than	at	the	anterior	end,	as	demonstrated	previously	by	light	microscopy	[25],	as	well	as	by	EM	[5].	Consequently,	fission	yeast	cells	overexpressing	CENP-ACnp1	also	display	chromosome	missegregation	during	mitosis	and	meiosis	[44,98].	(doi:10.1038/nrmicro3564)
Crossref,	PubMed,	ISI,	Google	Scholar2.	We	found	the	proportion	of	apoptotic	invasive	cells	was	significantly	reduced	by	CG7379KD	when	compared	to	WT	clones.	These	data	suggest	that	ubiquitin-mediated	CENP-A	proteolysis	is	a	common	mechanism	used	to	prevent	ectopic	assembly	of	CENP-A	chromatin	across	species.	CENP-A	level	is	subject	to
not	only	post-translational	regulation,	but	also	transcriptional	control.	In	cells	defective	for	subunits	of	the	conserved	oligomeric	Golgi	(COG)	complex,	which	‘supervises’	the	proper	glycosylation	of	proteins,	an	impaired	glycosylation	of	α-DG	and	a	consequent	susceptibility	to	proteases	[25]	have	been	observed,	reminiscent	of	what	reported	for	the
‘naked’	mucin-like	domain	expressed	in	bacterial	cells	[26].Aside	from	these	general	chaperones,	fabricating	the	core	M3	glycoepitope	of	α-DG	requires	a	large	and	specific	orchestra	of	enzymatic	players,	localized	in	the	ER	first	and	then	in	the	cis-	and	median-Golgi	compartments	(figure	1b).	34,	987-992.	Biochemistry	29,	6927-6940.	9,	657-674.
Starvation-induced	entry	arrest	could	be	one	of	the	underlying	mechanisms	that	lead	to	the	asymmetrical	distribution	of	the	phage	genome	in	dividing	host	cells	(see	§8.3)	and	could	explain	the	earlier	observations	of	phage	particles	on	surfaces	of	pseudolysogenic	cells	[17].In	pseudolysogeny,	the	phage	replication	is	arrested	during	or	after	the
uptake	of	the	phage	genome,	but	the	infection	process	can	also	be	halted	at	a	later	stage.	The	phylogeny	of	PfdA	and	PfdB	clearly	supports	a	scenario	of	gene	duplication	of	pfdA	in	the	ancestor	of	Penicillia	with	simultaneous	or	subsequent	cluster	integration	(mean	similarity	between	PfdA	and	PfdB	paralogue	proteins	is	65%	compared	with	88%	of
PfdA	orthologues	among	themselves;	electronic	supplementary	material,	figure	S11).	16,	731-744.	Pekgoz	Altunkaya	G,	Malvezzi	F,	Demianova	Z,	Zimniak	T,	Litos	G,	Weissmann	F,	Mechtler	K,	Herzog	F,	and	Westermann	S.	Unlike	spermatogenesis,	oogenesis	results	in	a	single	gamete	(i.e.	egg)	per	meiotic	event	(figure	1a).	[41,79].Irrespective	of	the
overall	degree	of	conservation,	our	analysis	shows	how	POMGnT1,	B3GALNT2	and	B4GAT1	are	the	only	enzymes	always	present	in	all	the	groups	considered	(figure	2).	FEMS	Microbiol.	These	immunity	factors	dilute	through	subsequent	cell	divisions,	and	the	subpopulation	again	becomes	susceptible	to	P22	infection.	(doi:10.1038/ncomms15385)



Crossref,	PubMed,	ISI,	Google	Scholar5.	ricinus	orthologue	(GenBank	accession	number	GANP01009746.1)	[45]	thus	might	compensate	for	reduced	levels	of	HRG	in	respective	haem	transporting	pathways.	Los	M,	Wegrzyn	G,	Neubauer	P.	46,	D708-D717.	Ujihara	Y,	Kanagawa	M,	Mohri	S,	Takatsu	S,	Kobayashi	K,	Toda	T,	Naruse	K,	Katanosaka	Y.	The
side	of	the	spindle	facing	the	egg	pole	is	longer	than	the	side	facing	the	polar	body	pole.	MT707473,	MT707472,	MN718567,	MN718568,	MN718569,	MN718566,	MN718565,	KX585439,	MT707474,	MT707475.	(doi:10.1016/j.resmic.2011.06.006)	Crossref,	PubMed,	ISI,	Google	Scholar56.	First,	we	stained	expanded	cells	with	an	antibody	against
FTZC,	the	first	described	marker	of	the	transition	zone	in	trypanosomes	[23].	10,	190278.	For	instance,	the	lytic	induction	of	prophage	from	aquatic	cyanobacteria	increases	at	higher	temperatures	[68].	The	X–4	metacentric	is	transmitted	to	approximately	57%	of	offspring	in	both	intra-	and	interspecific	hybrids	(drive	in	intraspecific	hybrids	is
depicted	in	figure	2a).	DNA	sequences	underlying	regional	centromeres	vary	from	species	to	species	[4,11].	steckii,	a	gene	encoding	a	protein	of	467–469	residues,	comprising	a	PF00781.24,	diacylglycerol	kinase	catalytic	domain,	(orthologues	annotated	as	sphingoid	long	chain	kinases)	lies	between	the	hxnZ	and	hxnM	genes.	To	corroborate	these
data,	we	followed	the	uptake	of	fluorescent	metalloporphyrin,	zinc	protoporphyrin	IX	(ZnPPIX),	in	midgut	digest	cells	of	the	IrHRG-KD	ticks.	However,	uptake	of	the	phage	genome	through	the	host	envelope	may	not	proceed	under	conditions	where	the	host	membrane	potential	is	low	as	documented	for	several	tailed	dsDNA	phages	including	P22	[74],
T4	[75]	and	T7	[76].	(doi:10.1523/JNEUROSCI.19-11-04520.1999)	Crossref,	PubMed,	ISI,	Google	Scholar26.	30,	3501-3514.	(doi:10.1101/2021.03.26.437281)	Google	Scholar61.	For	example,	while	POMT1	and	POMT2	have	strong	orthologues,	whose	mutations	lead	to	the	well-characterized	twisted	abdomen	phenotypes	[87,88],	POMK,	FKTN	and
RXYLT1	do	not	appear	to	have	orthologues,	and	POMGnT2	does	show	only	a	limited	similarity,	with	the	EGF	domain-specific	O-linked	N-acetylglucosamine	transferase	(a	match	with	a	score	less	than	100	was	found	for	Drosophila	grimshawi,	XP_001989043).	64,	8694-8701.	Figure	6.	T240).Thermal	shift	assays	were	carried	out	using	an	RT-PCR
machine	(Thermo	Fisher,	QuantStudio	12	K	flex)	and	SYPRO	orange	(Invitrogen,	cat.	PLoS	ONE	8,	e69673.	2013Basic	properties	of	epigenetic	systems:	lessons	from	the	centromere.	23,	2484-2493.	Kumon	Tet	al.2020Centromere	drive	and	suppression	by	parallel	pathways	for	recruiting	microtubule	destabilizers.	Makunin	AIet	al..2018Sequencing	of
supernumerary	chromosomes	of	red	fox	and	raccoon	dog	confirms	a	non-random	gene	acquisition	by	B	chromosomes.	The	length	of	matriglycan	can	be	variable	and	depends	on	the	differential	activity	of	LARGE1	(i.e.	the	enzyme	directly	responsible	for	its	elongation)	and	HNK-1ST,	which	mediates	sulfation	at	the	3-hydroxyl	of	the	terminal	glucuronic
acid,	thus	controlling	the	extent	and	length	of	the	overall	reaction.	This	is	associated	with	a	decreased	resolution	not	enabling	to	discern	each	doublet	(arrowhead).	White	Cet	al..2013HRG1	is	essential	for	heme	transport	from	the	phagolysosome	of	macrophages	during	erythrophagocytosis.	This	causes	cell	cycle	arrest	prior	to	the	metaphase–
anaphase	transition	[4],	eventually	leading	to	apoptosis	in	tissue	culture	cells	[5].Anti-microtubule	drugs	such	as	colchicine,	nocodazole	(NOC),	benomyl	and	paclitaxel	are	commonly	used	to	study	the	diverse	functions	of	microtubules	and	to	synchronize	cells	at	mitosis.	These	results	fit	both	our	transcriptomics	results	and	the	effect	we	observe	on
junction	integrity	in	Drosophila	nota	when	knocking	down	CG7379	expression.In	breast	cancer,	KDM5B	and	E-cadherin	present	reverse	patterns	of	expression	[63].	In	fact,	one	of	the	features	by	which	Kitasatospora	species	are	classified	in	their	unique	genus	is	their	resistance	to	the	most	common	Streptomyces	phages	[62,63].	We	thus	investigated
the	presence	of	putative	hxn	clustered	genes	throughout	the	fungal	kingdom.	The	hxnS	gene	is	a	paralogue	of	hxA,	encoding	a	canonical	xanthine	dehydrogenase	(HxA,	purine	hydroxylase	I	[10,11])	the	latter	being	co-regulated	with	most	other	genes	of	the	purine	utilization	pathway	([12,13]	and	references	therein).	Horizontal	and	vertical	clusters
were	created	based	on	Euclidean	distance.	Beaman	BL.	H2A.Z	is	also	implicated	in	the	prevention	of	promiscuous	formation	of	CENP-A	chromatin.	2004Oncogenic	Ras	dominates	overexpression	of	E-cadherin	in	malignant	transformation	of	intestinal	epithelial	cells.	4440)	was	used	to	quantitatively	evaluate	apoptosis	in	HeLa	cells	expressing	H2B-
mcherry	and	EGFP-α-tubulin	cells.	Musacchio	A.	coli	and	S.	The	elongation	process	ends	with	the	3-O-sulfation	of	the	last	glucuronic	acid	within	matriglycan	catalysed	by	the	HNK-1ST	sulfotransferase	[71]	that	transfers	a	sulfate	group	to	the	non-reducing	end	GlcA	of	matriglycan	and	prevents	extension	by	LARGE1	[21].Given	the	role	played	by	α-DG
for	muscle	stability	and	muscular	dystrophies,	we	believe	that	it	is	important	to	study	the	evolutionary	implications	of	this	set	of	enzymes	that	is	crucially	responsible	for	producing	the	glycoepitope	at	the	basis	of	α-DG	function.	Although	heterochromatin	per	se	appears	antithetical	to	CENP-A	chromatin	[79,80],	the	silenced	chromatin	domain
surrounding	centromeres	can	also	create	a	favourable	chromatin	environment	for	CENP-A	incorporation	and	contributes	to	the	centromere	assembly	[17,42,81–85].	Lood	R,	Collin	M.	nidulans,	A.	Cottarel	G,	Shero	JH,	Hieter	P,	Hegemann	JH.	Nucleic	Acids	Res	44,	2145-2159.	(doi:10.1038/287504a0)	Crossref,	PubMed,	ISI,	Google	Scholar91.	An	early
recognized	example	is	that	of	XO	female	mice	[81].	(doi:10.1038/s41467-018-07225-7)	Crossref,	PubMed,	ISI,	Google	Scholar55.	Most	anti-microtubule	drugs	bind	one	of	four	main	sites	within	microtubules	impacting	tubulin	stability:	the	laulimalide	site	(stabilizing),	taxane/epithilone	site	(stabilizing),	colchicine	site	(destabilizing)	or	vinca	alkaloid	site
(destabilizing)	[8].	pseudoalcaligenes	[34,35].	Accordingly,	a	series	of	different	‘core	carbohydrate	structures'	have	been	detected,	namely	the	M1,	M2	and	M3	core	structures	[17].	1957The	bacterial	oxidation	of	nicotinic	acid.	(doi:10.1016/j.lungcan.2009.09.007)	Crossref,	PubMed,	ISI,	Google	Scholar8.	elegans	is	intriguing.	When	and	how	meiotic
drive	transpires	depends	on	the	sex	in	which	it	occurs.	2014RhoC	upregulation	is	correlated	with	reduced	E-cadherin	in	human	breast	cancer	specimens	after	chemotherapy	and	in	human	breast	cancer	MCF-7	cells.	2009Mitochondrial	ABC	proteins	in	health	and	disease.	Moreover,	ExM	is	capable	of	complementing	them	due	to	its	ability	to	provide	a
highly	quantitative	information.Trypanosoma	brucei	brucei	procyclic	SmOxP927	cells	[50]	were	cultured	at	28°C	in	SDM-79	medium	(Life	Technologies)	supplemented	with	10%	fetal	bovine	serum	(Gibco,	10270106)	[51].	Microsc.	As	a	consequence,	α-DG	would	then	display	a	wrong	pattern	of	glycosylation	as	far	as	the	location	(i.e.	at	the	level	of
specific	Thr	residues)	of	the	resulting	M3	and	M1	core	structures	are	concerned.	The	hxn	cluster	may	alternatively	or	additionally	be	a	hot	spot	of	recombination.	spretus	centromeres	have	more	centromeric	minor	satellite	than	even	the	larger	M.	114-144.	In	both	cases,	the	cells	were	fixed	overnight	at	room	temperature,	followed	by	a	PBS
wash.Gelation	was	performed	on	a	strip	of	Parafilm	in	a	wet	chamber,	which	was	initially	placed	on	ice.	E.B.,	Z.H.	and	J.Á.	Meiosis	I	is	depicted	for	four	examples	of	female	meiotic	drive	in	three	animal	species.	M.F.	discovered	the	additional	two	clusters	in	A.	Finally,	the	gels	were	washed	5	×	15	min	with	4	ml	of	ultrapure	water.	Taken	together,	these
examples	demonstrate	the	advantages	of	switching	to	a	CWD	lifestyle	during	the	possibility	of	phage	attack.Our	knowledge	about	the	biology	of	bacteriophages	and	their	bacterial	host	have	increased	significantly	over	the	last	few	decades.	Stengel	C,	Newman	SP,	Leese	MP,	Potter	BVL,	Reed	MJ,	Purohit	A.	Reaction	mixtures	were	excited	at	380	nm
and	the	emission	was	measured	at	438	nm	[21,64].	287,	4914-4924.	The	toxin-antitoxin	system	can	be	seen	as	one	of	the	components	of	abortive	infection	and	consists	of	a	toxin	that	inhibits	bacterial	cell	growth	upon	phage	infection	and	an	antitoxin,	which	protects	the	cell	during	normal	conditions	[30].	(doi:10.1111/j.1349-7006.2005.00062.x)
Crossref,	PubMed,	ISI,	Google	Scholar75.	Faucher	CP,	Hilker	M,	de	Bruyne	M.	Consistent	with	this	idea,	both	Ccp1	and	the	CENP-A	chaperone	Scm3	are	recruited	to	centromeres	at	the	end	of	mitosis,	and	dissociated	from	centromeres	in	metaphase	[186].	Whole	bovine	blood	was	collected	in	a	local	slaughter	house	and	manually	defibrinated.
Mycelia	were	grown	on	10	mM	acetamide	as	sole	N-source	for	8	h	at	37°C.	F:	Aspergillus	section	Flavi;	U:	Aspergillus	section	Usti;	P:	Penicillia;	T:	early	diverging	species	of	Talaromyces;	1:	HGT	of	pfdB	gene	found	between	Penicillia	and	species	of	Talaromyces	and	between	species	of	Talaromyces	and	Aspergillus	section	Flavi;	2:	HGTs	of	hxnM	gene
from	Xylonomycetes	(Symbiotaphrina)	to	Dothideomycetes;	from	the	common	ancestor	of	Fusaria	(Ascomycota,	Sordariomycetes)	to	Basidiomycota	(the	common	ancestor	of	the	Panellus	stipticus	and	Mycena	galopus	belonging	to	Agaricomycetes)	and	from	Penicillia	(Ascomycota,	Eurotiomycetes)	to	Aspergillus	section	Usti	(Ascomycota,
Eurotiomycetes)	(see	detailed	phylogeny	in	electronic	supplementary	material,	figure	S9);	3:	HGT	of	hxnS	gene	from	Aspergillus	section	Usti	to	Penicillium	section	Citrina;	red	asterisk:	transfer	of	the	whole	hxn	cluster	composed	of	nine	hxn	genes	and	including	the	pfdB	gene	from	Penicillia	to	species	of	Talaromyces	and	from	Talaromyces	to
Aspergillus	section	Flavi.	PLoS	ONE	7,	e31344.	Perner	Jet	al..2016RNA-seq	analyses	of	the	midgut	from	blood-	and	serum-fed	Ixodes	ricinus	ticks.	By	titrating	the	compound	concentrations,	we	found	that	compounds	L1,	J3,	A15	and	M2	exhibited	potent	destabilizing	effects	with	Tm	ranging	from	51°C	to	55°C	when	50	µM	of	the	compounds	was	used,
and	from	53.5°C	to	56.5°C	when	10	µM	was	used.	Imperiali	M,	Thoma	C,	Pavoni	E,	Brancaccio	A,	Callewaert	N,	Oxenius	A.	2018The	two	main	olfactory	receptor	families	in	Drosophila,	ORs	and	IRs:	a	comparative	approach.	IEEE	Trans.	nidulans,	a	double	vertical	line	indicates	separation	of	clusters	in	different	chromosomes	(super-scaffold	BN001306
for	chromosome	VI,	BN001301	for	chromosome	I).	293,	12	186-12	198.	(doi:10.1126/sciadv.aaz4137)	Crossref,	PubMed,	ISI,	Google	Scholar39.	et	Biophys.	Studies	from	the	1970s	first	suggested	that	the	univalent	X	chromosome	preferentially	segregated	to	the	egg	in	meiosis	I	(depicted	in	figure	2c)	[82,83].	16,	1023-1034.	(doi:10.1038/ncb2272)
Crossref,	PubMed,	ISI,	Google	Scholar43.	Fitting	an	ellipse	to	the	axonemal	cross-sections	revealed	that	the	aspect	ratio	between	the	major	and	minor	axis	was	in	all	cases	close	to	one	(figure	2e;	electronic	supplementary	material,	figure	S5;	i.e.	the	expanded	axonemes	were	nearly	circular).	Many	phages	can	infect	members	of	the	bacterial
Actinobacteria	phylum	and	for	most	bacteria,	even	multiple	phages	are	known	[61].	(doi:10.1021/bi801575e)	Crossref,	PubMed,	ISI,	Google	ScholarPage	9Metastasis	is	the	major	cause	of	mortality	in	human	cancers.	(doi:10.1002/jbm.a.35287)	Crossref,	PubMed,	ISI,	Google	Scholar45.	Such	defects	often	result	in	aneuploidy	and	genome	instability,
both	of	which	have	been	recognized	as	hallmarks	of	cancers	[7,8]	(figure	1).	Rusu	AD,	Georgiou	M.	Struct.	However,	it	remains	unclear	why	cancer	cell	lines	are	more	sensitive	to	the	combinatory	inhibitory	effects	of	L1	(or	TH588)	and	BI2536.	(doi:10.1128/jb.140.2.680-686.1979)	Crossref,	PubMed,	ISI,	Google	Scholar24.	citrinum,	P.	Grzeschik	NA,
Amin	N,	Secombe	J,	Brumby	AM,	Richardson	HE.	(doi:10.1371/journal.pgen.1000400)	Crossref,	PubMed,	ISI,	Google	Scholar19.	A	scheme	of	the	M3	core	carbohydrate	chain	and	its	specific	carbohydrate	blocks	(a)	and	of	the	progressive	enzymatic	cascades	present	in	the	ER	and	Golgi	apparatus	(b).	Desai	A,	Mitchison	TJ.	D.	spretus	centromeres
could	induce	differences	in	centromere	geometry,	which	allows	BUB1	kinase	more	access	to	the	M.	The	fluorescent	images	were	obtained	using	a	fluorescence	microscope	Olympus	BX63	(filter	U-FGWA,	emission	575–625	nm)	and	DP74	digital	camera.Adult	unfed	females	were	injected	with	IrHRG	or	gfp	dsRNA	(see	below)	and	fed	on	guinea	pigs	for
5	days.	Single-stranded	complimentary	DNA	was	prepared	from	200	ng	of	total	RNA	as	per	the	GeneChip	WT	PLUS	Reagent	Kit	(Applied	Biosystems	and	Affymetrix).	2012What	reaches	the	antenna?	1998Neocentromere	activity	of	structurally	acentric	mini-chromosomes	in	Drosophila.	Preferential	segregation	of	a	supernumerary	chromosome	in
EMCs.	Proc.	(doi:10.1534/genetics.113.149898)	Crossref,	PubMed,	ISI,	Google	Scholar121.	Cell	Res.	Admittedly,	sequence	similarity	between	identified	homologues	within	arthropods	or	nematodes	was	very	low.	Letters	10,	1517-1522.	The	same	phenotype	was	also	observed	when	fission	yeast	MDR-sup	was	treated	with	other	known	inhibitors	of
microtubule	polymerization	such	as	NOC	and	benomyl	(electronic	supplementary	material,	figure	S2).	B	chromosomes	can	vary	in	number	between	individuals	and	between	cells	of	an	individual,	often	producing	univalents	during	meiosis	I	[4].	Neocentromeres	also	often	emerge	from	regions	near	heterochromatin	in	S.	(iii)	In	the	presence	of	P2,	short
spindles	were	detected	but	anaphase	spindles	were	not.	We	are	grateful	to	S.	2016Aberrant	KDM5B	expression	promotes	aggressive	breast	cancer	through	MALAT1	overexpression	and	downregulation	of	hsa-miR-448.	(doi:10.1186/1471-2164-12-198)	Crossref,	PubMed,	ISI,	Google	Scholar51.	2006Molecular	and	functional	analysis	of	nicotinate
catabolism	in	Eubacterium	barkeri.	Shan	J,	Korbsrisate	S,	Withatanung	P,	Adler	NL,	Clokie	MRJ,	Galyov	EE.	(doi:10.3389/fphys.2018.00049)	Crossref,	PubMed,	ISI,	Google	Scholar4.	33,	1-12.	It	was	proposed	that	the	redundancy	in	gene	repertoires	possessed	by	all	vertebrates,	including	cyclostomes	belonging	to	the	agnathans	(jawless	fishes)
lineage,	was	introduced	primarily	by	two	rounds	of	whole-genome	duplications	taking	place	during	chordate	evolution	after	the	split	of	the	Urochordata	and	Cephalochordata	lineages,	but	before	the	radiation	of	gnathostomes	(jawed	vertebrates)	[95].LARGE1	must	be	seen	as	one	of	the	most	crucial	enzymes	of	the	cascade	since	it	is	responsible	for
the	synthesis	of	matriglycan,	whose	tandemly	repeated	disaccharide	units	are	those	specifically	involved	in	the	recognition	by	the	so-called	LG	(laminin	globular)	domains	harboured	by	DG-binding	partners	[4].	2020Evolution,	developmental	expression	and	function	of	odorant	receptors	in	insects.	2000Characterization	and	disruption	of	a	new
Trypanosoma	brucei	repetitive	flagellum	protein,	using	double-stranded	RNA	inhibition.	Hiraoka	Y,	Toda	T,	Yanagida	M.	Camacho	Houben	A,	Banaei-Moghaddam	AM,	Klemme	S,	Timmis	JN.	2016Bacteriophage	P2.	2007The	roles	of	β-tubulin	mutations	and	isotype	expression	in	acquired	drug	resistance.	nidulans	[42,43].Previous	work	has	shown	that
HxnS	is	restricted	to	the	Pezizomycotina	[11].	nidulans	and	we	describe	variations	in	the	genomic	organization	of	the	11	hxn	genes	throughout	the	Ascomycota	phylum.The	evolution	of	gene	clustering	in	primary	metabolism	has	been	a	subject	of	discussion.	In	addition,	it	was	shown	that	LARGE2	can	modify	proteoglycans	with	the	laminin-binding
glycan	[103].	GeneTex	FluoroGel	mounting	media	(GeneTex)	was	used	for	mounting.	Exp.	In	the	carrier	state	life	cycle,	the	presence	of	sensitive	variants	among	resistant	bacteria	ensures	the	continuous	propagation	of	the	phage.	We	also	address	the	equivocal	terminology	related	to	these	phenomena	and	propose	an	updated	nomenclature	that	more
clearly	distinguishes	various	phage	infection	strategies	and	differentiates	single-cell	and	population-level	phenomena,	providing	conceptualization	urgently	needed	for	the	further	development	of	this	important	field.Ever	since	phages	were	discovered,	researchers	have	aimed	to	disentangle	the	complex	web	of	phage–bacteria	interactions.	Similarly,
overexpression	of	CENP-ACnp1	in	fission	yeast	also	results	in	the	assembly	of	CENP-ACnp1	chromatin	at	non-centromeric	regions.	2019Functional	and	cellular	localization	diversity	associated	with	Fukutin-related	protein	patient	genetic	variants.	Nevertheless,	ubiquitin-independent	CENP-A	proteolysis	has	also	been	suggested	to	contribute	to	CENP-
A	stability	and	centromere	integrity	[117,131].Overexpression	of	CENP-ACse4	is	lethal	in	budding	yeast	cells	lacking	Psh1	[118,119],	but	has	little	impact	on	growth	in	wild-type	cells	[117,144].	2011A	dystroglycan	mutation	associated	with	limb-girdle	muscular	dystrophy.	Park	JT,	Strominger	JL.	HTS03)	and	1	:	1000	diluted	SYPRO	orange	dye	in
general	tubulin	buffer	(80	mM	PIPES	pH	6.9,	2	mM	MgCl2	and	0.5	mM	EGTA)	was	incubated	and	monitored	in	a	RT-PCR	instruments	using	the	following	program:	an	initial	2	min	hold	at	25°C,	ramping	up	in	increments	of	1°C	to	a	final	temperature	of	95°C.	53,	629-655.	8,	466-472.	18,	47.	Raducu	M,	Baets	J,	Fano	O,	Van	Coster	R,	Cruces
J.2012Promoter	alteration	causes	transcriptional	repression	of	the	POMGNT1	gene	in	limb-girdle	muscular	dystrophy	type	2O.	Light	green	lozenges	indicate	the	location	of	the	more	relaxed	consensus	5′GNGGDG	motif.	The	most	virulent	phage	particles	could	propagate	on	the	most	susceptible	bacteria,	enabling	their	coexistence	(‘symbiosis’).
typhimurium	host	provided	further	insights	into	mechanisms	involved	in	pseudolysogeny	as	well	as	evidence	of	specific	genetic	pathways	occurring	exclusively	in	such	phage–host	associations	[26,41].	Minimal	media	(MM)	contained	glucose	as	the	carbon	source;	the	nitrogen	source	varied	according	to	the	experimental	condition	[11].	We	used	flies
from	the	ab3A-1	and	ab3A-2	isogenic	lines	in	this	experiment,	as	flies	expressing	Or22a	and	Or22ab	in	the	empty	neuron	have	very	poor	fertility	(probably	due	to	other	genes	within	the	chromosomal	deletion	in	the	empty	neuron	background	strain	[28]).We	found	that	the	two	isogenic	lines	showed	significantly	different	preferences	for	northern	and
southern	fruits,	with	ab3A-2	flies	laying	significantly	more	eggs	on	northern	than	southern	fruits	(figure	3a;	Mann–Whitney	U,	p	=	0.014),	whereas	ab3A-1	flies	showed	no	preference	for	one	group	over	the	other.	From	previous	studies	in	other	organisms,	it	is	clear	that	HRG1	proteins	localize	to	membranes	of	vesicles	of	the	endo-lysosomal	system
[16,31],	which	is	in	line	with	predicted	(figure	1b)	and	documented	(figure	3c)	targeting	of	IrHRG.	4,	130200.	(doi:10.1091/mbc.02-02-0030)	Crossref,	PubMed,	ISI,	Google	Scholar76.	Cancer	102,	316-324.	2011Heterochromatin	is	required	for	normal	distribution	of	Neurospora	crassa	CenH3.	CENP-A	mislocalization	can	also	promote	amplification	of
nearby	genes	and	lead	to	overexpression	of	the	key	oncogene,	MYC	[103].	Quantitative	RT-PCR	(RT-qPCR)	were	carried	out	in	a	CFX96	Real	Time	PCR	System	(BioRad)	with	SYBR	Green/Fluorescein	qPCR	Master	Mix	(Fermentas)	reaction	mixture	(94°C	3	min	followed	by	40	cycles	of	94°C	15	s	and	60°C	1	min).	However,	the	expression	of	hxnR	is
undetectable	or	extremely	weak	(for	example	under	nitrogen	starvation	conditions)	in	an	areA600	background,	which	may	suggest	that	the	high	expression	seen	for	hxnN	under	those	latter	conditions	is	not	HxnR	dependent.	Held	M,	Schmitz	MHA,	Fischer	B,	Walter	T,	Neumann	B,	Olma	MH,	Peter	M,	Ellenberg	J,	Gerlich	DW.	2006The	GATA	factor
AreA	regulates	localization	and	in	vivo	binding	site	occupancy	of	the	nitrate	activator	NirA.	The	manner	in	which	haem	is	translocated	into	the	cytosol	of	tick	midgut	digest	cells	is,	however,	unknown.Haem	is	amphipathic	in	nature	and,	in	the	cellular	environment,	partitions	into	membranes	and	the	protein	pool.	1999Genetic	variation	in	rates	of
nondisjunction:	association	of	two	naturally	occuring	polymorphisms	in	the	chromokinesin	nod	with	increased	rates	of	nondisjunction	in	Drosophila	melanogaster.	(doi:10.1016/S1534-5807(02)00135-1)	Crossref,	PubMed,	ISI,	Google	Scholar33.	45,	307-312.	and	Toxocara	canis)	as	the	most	basal	clade	in	the	tree.	Kavallaris	M,	Kuo	DYS,	Burkhart	CA,
Regl	DL,	Norris	MD,	Haber	M,	Horwitz	SB.	Sun	Y,	Roznowski	AP,	Tokuda	JM,	Klose	T,	Mauney	A,	Pollack	L,	Fane	BA,	Rossmann	MG.	We	note	that	all	three	phenotypes	have	similar	EAG	responses	at	higher	concentrations	of	each	odorant,	which	is	probably	because	individual	ORN	firing	rates	are	known	to	reach	a	maximum	and	plateau	[1,25].
2020Challenges	of	using	expansion	microscopy	for	super-resolved	imaging	of	cellular	organelles.	Temperate	phages	have	previously	been	shown	to	respond	to	such	conditions	by	establishing	lysogeny	[1,66,67].	A	recent	genetic	screen	in	human	cell	lines	identified	several	factors	in	the	SUMO/ubiquitin	pathway	that	affect	centromere	maintenance,
including	a	CUL3-RING	ubiquitin	ligase	component,	KEAP1,	the	ubiquitin-conjugating	enzyme	E2	A	(UBE2A)	and	the	SUMO-specific	peptidase	6	(SENP6).	(doi:10.1101/gr.213611.116)	Crossref,	PubMed,	ISI,	Google	Scholar166.	Halmo	SM,	Singh	D,	Patel	S,	Wang	S,	Edlin	M,	Boons	GJ,	Moremen	KW,	Live	D,	Wells	L.	7,	1391.	2011Drosophila	adducin
regulates	Dlg	phosphorylation	and	targeting	of	Dlg	to	the	synapse	and	epithelial	membrane.	The	authors	found	that	the	positions	of	almost	all	CENP-A	nucleosomes	in	centromeres	were	retained	before	and	after	DNA	replication.	PLoS	ONE	7,	e51019.	Ackermann	HW,	DuBow	MS.	Aristizabal-Corrales	et	al.	The	Lipomyces	hxnM–hxnN	gene	pair	is
found	only	in	this	genus	where	all	other	hxn	genes	are	absent.	Nevertheless,	another	recent	study	[180]	showed	that	CENP-ACse4	is	mispositioned	in	euchromatin	in	the	mutant	of	HIR2,	another	subunit	of	the	HIR	complex,	when	CENP-ACse4	is	overexpressed.	Bonferroni	correction	was	applied.The	interaction	network	was	generated	by	integrating
publicly	available	data	from	BioGRID	using	the	GeneMANIA	plug-in	for	Cytoscape	software	[36,79].	As	the	ssDNA	goes	through	the	inner	membrane,	the	ssDNA	binding	protein	coating	the	genome	is	replaced	by	major	coat	protein	and	filaments	are	protruded	to	the	extracellular	environment	without	killing	the	cell	[73].Some	genetic	mechanisms	have
been	identified	for	forming	and	maintaining	pseudolysogenic	relationships.	Wellington	EMH,	Stackebrandt	E,	Sanders	D,	Wolstrup	J,	Jorgensen	NOG.	Proposed	properties	of	phage	infection	strategies.phage	infection	strategya,bdetection	methodssingle-cell	levelpopulation	levelpropertylytic	infectionproductive,	chronic	infectionnon-productive,	chronic
infectionlysogeny,	integrated	prophagelysogeny,	non-integrated	prophagepseudolysogenycarrier	state	infectionproduction	of	viral	particles+++d−−−+plaque	assay;	analysis	of	the	presence	of	particles;	imagingprogeny	release	by	cell	lysis+−−−−−+one-step	growth	assay;	imagingprogeny	release	by	budding	or	extrusion−+−−−−+one-step	growth
assay;	imagingno	progeny	release−−++++−plaque	assay	from	the	supernatant	(lack	of	particles	in	the	supernatant)episome−±c+−++−sequencinggenome	integration−±c−+−−−Southern	blot	of	electrophoresis-separated	cellular	DNAs;	sequencinginducible−±n.d.++−−physical	or	chemical	inductionasymmetric	division	of	the	episomes−−−−−+
−single-cell	PCR;	single-cell	imagingmix	of	sensitive	and	resistant	bacteria−−−−−−+analysis	of	viral	sensitivityTemperate	phages	can	also	enter	a	lysogenic	cycle	in	which	the	phage	DNA	genome	integrates	into	the	host	chromosome	as	a	prophage	and	replicates	in	synchrony	with	the	bacterial	chromosome	[21,22]	(table	1).	Natl	Cancer	Inst.	Chugh
M,	Sundararaman	V,	Kumar	S,	Reddy	VS,	Siddiqui	WA,	Stuart	KD,	Malhotra	P.	(doi:10.3390/biom9100521)	Crossref,	ISI,	Google	Scholar57.	µM),	M2	(1.4–1.9	µM)	and	J3	(0.6–0.9	µM),	were	comparable	between	the	breast	cell	lines	and	the	non-cancer	cell	line.	Note	the	groove	devoid	of	the	microtubule	signal,	which	houses	the	end	of	the	new
axoneme.	187,	1713-1721.	Due	to	the	presence	of	conserved	zinc	finger	and	plant	homeodomain	(PHD)-type	domains	[6]	CG7379	has	a	putative	role	in	chromatin	remodelling	and	the	transcriptional	regulation	of	target	genes.	2019Development	and	function	of	the	flowering	plant	female	gametophyte.	In	insects,	odour	identity	is	combinatorially
encoded	through	the	inputs	from	a	large	number	of	classes	of	olfactory	receptor	neurons	(ORNs)	[1–3],	whose	responses	are	determined	by	the	olfactory	receptors	they	express	[4–6].	(doi:10.1016/j.isci.2020.101237)	Crossref,	PubMed,	ISI,	Google	Scholar6.	Vignjevic	D,	Montagnac	G.	Jagt	DLV,	Hunsaker	LA,	Campos	NM.	69,	17-37.	2018Phage-based
applications	in	synthetic	biology.	Purtill	FS,	Whitehall	SK,	Williams	ES,	McInerny	CJ,	Sharrocks	AD,	Morgan	BA.	Zhang	W,	Mao	JH,	Zhu	W,	Jain	AK,	Liu	K,	Brown	JB,	Karpen	GH.	2016Flagellar	pocket	restructuring	through	the	Leishmania	life	cycle	involves	a	discrete	flagellum	attachment	zone.	Cell	27,	1500-1510.	(c)	When	chromosomes	pair,	they
recombine	and	remain	attached	by	chiasmata.	In	Preferential	segregation	in	maize(ed.	Dysfunctional	centromeres	have	thus	been	implicated	in	many	human	diseases,	such	as	cancer,	birth	defects,	infertility	and	ageing	[4,6,9,10].	2007The	Ran	GTPase	mediates	chromatin	signaling	to	control	cortical	polarity	during	polar	body	extrusion	in	mouse
oocytes.	26,	1-20.	2007Gene	cloning,	expression,	and	substrate	specificity	of	an	imidase	from	the	strain	Pseudomonas	putida	YZ-26.	One	gram	of	thawed	homogenized	fruit	was	added	to	the	lid	of	a	35	mm	tissue	culture	plate	(Sarstedt)	with	two	drops	of	blue	food	dye	and	4	ml	of	1%	agarose	minimizing	both	visual	and	textural	differences.	Strains	used
were	hxnR+	(FGSC	A26),	hxnRΔ	(HZS.136)	and	hxnRc7	(FGSC	A872)	(electronic	supplementary	material,	table	S1).	The	motif	is	buried	within	the	nucleosome	core,	blocking	the	access	of	Psh1	to	CENP-ACse4	assembled	into	nucleosomes.	2009Reduced	expression	and	novel	splice	variants	of	ING4	in	human	gastric	adenocarcinoma.	Rostøl	JT,
Marraffini	L.	To	determine	whether	these	cell	deaths	were	caused	by	apoptosis,	caspase	activity	was	assayed	for	24	h	using	time-lapse	microscopy	in	the	presence	of	the	12	compounds.	(doi:10.1038/srep11163)	Crossref,	PubMed,	ISI,	Google	Scholar42.	Biochemistry	48,	1628-1635.	Ticks,	also,	cannot	synthesize	haem	de	novo	and	need	to	operate	a
regulated	acquisition–distribution–disposal	network	to	allow	haem-based	metabolism	and,	at	the	same	time,	prevent	cytotoxicity	resulting	from	haem	overload	[2].	2010The	requirement	for	protein	O-mannosylation	for	Ustilago	maydis	virulence	seems	to	be	linked	to	intrinsic	aspects	of	the	infection	process	rather	than	an	altered	plant	response.	It
would	be	interesting	to	explore	their	interaction	with	more	modern	technologies,	such	as	cryo-EM,	next-generation	sequencing	or	genome	editing.Apart	from	exploring	possible	phage–host	interactions	and	defence	mechanisms	in	CWD	bacteria,	improving	our	understanding	on	bacterial	and	phage	biology	may	provide	biotechnological	advances	in,	for
example,	phage	therapy.	Overview	of	drive	systems.	(doi:10.1016/j.cell.2011.02.013)	Crossref,	PubMed,	ISI,	Google	Scholar9.	(doi:10.1172/JCI119642)	Crossref,	PubMed,	ISI,	Google	Scholar50.	(doi:10.1007/s10886-015-0544-3)	Crossref,	PubMed,	ISI,	Google	Scholar22.	Proc.	jejuni	carrier	state	strain	that	appears	to	impair	flagellar	motility	and	phage
adsorption	thus	reducing	phage	infection	efficiency	[45].	(doi:10.1371/journal.pone.0051019)	Crossref,	PubMed,	ISI,	Google	Scholar81.	Therefore,	we	attempted	to	rescue	the	CG7379KD	invasive	phenotype	by	overexpressing	E-cadherin	under	the	Ubi-p63E	promoter	in	CG7379KD	mosaic	animals	(electronic	supplementary	material,	figure	S3).	It	is
perhaps	more	intuitive	to	consider	female	meiotic	drive	that	occurs	during	meiosis	I,	as	this	is	when	homologous	chromosomes	segregate.	2019(Ph)ighting	Phages:	how	bacteria	resist	their	parasites.	Secor	PRet	al.2020Pf	bacteriophage	and	their	impact	on	Pseudomonas	virulence,	mammalian	immunity,	and	chronic	infections.	Science	293,	1098-1102.
Maniloff	J,	Das	J,	Christensen	JR.	Katoh	K,	Rozewicki	J,	Yamada	KD.	2008Genome-wide	transcriptional	analysis	of	the	human	cell	cycle	identifies	genes	differentially	regulated	in	normal	and	cancer	cells.	Senses	37,	229-240.	In	another	example,	virulent	T4	phage	was	shown	to	form	a	pseudolysogenic	relationship	with	E.	It	is	known	that	lgl4	promotes
cell	transformation	in	the	epithelium	[51,52].	O-glycosylation	of	α-DG	follows	one	of	the	multiple	O-mannosylation	pathways	found	in	eukaryotes	[14].	Criscuolo	A,	Gribaldo	S.	suggested	two	distinct	mechanisms)	is	similarly	controlling	univalent	preferential	segregation	across	the	three	examples	above	(XO	mice,	XXX	worms	and	triploid
worms/oysters),	perhaps	that	plays	a	role	in	the	repeated	observation	among	univalents	of	an	approximate	2	:	1	transmission	bias	(table	1).	(doi:10.1016/s0304-4165(98)00131-7)	Crossref,	PubMed,	ISI,	Google	Scholar75.	(doi:10.1101/gad.332536.119)	Crossref,	PubMed,	ISI,	Google	Scholar170.	brucei	procyclics	did	not	result	in	any	reduced	growth
phenotype	under	standard	culture	conditions	unless	challenged	with	low	haemin	conditions;	this	significantly	reduced	the	proliferation	rate	of	the	parasite	[13].	Genome	6,	315-320.	Saredi	Set	al..	12,	R111-R120.	Here,	we	have	identified	the	first	arthropod	HRG1	homologue	in	the	tick	Ixodes	ricinus	and	demonstrate	the	conservation	of	the	protein
function	in	haem	transportation.The	tick	HRG1	homologue,	IrHRG,	was	identified	(contig	ID:	Ir-4974;	protein	ID:	JAP70263.1)	in	our	RNAseq	data	from	I.	As	the	molecular-level	understanding	of	the	alternative	phage	infection	strategies	increases,	new	potential	biotechnological	applications	are	expected	to	emerge.Alternative	phage	infection
strategies	(i.e.	phage–host	interactions	that	can	be	condition-dependent,	transient	or	occur	only	in	a	subset	of	the	infected	host	bacterial	population	and	therefore	deviate	from	traditional	lytic	and	lysogenic	proliferation)	have	often	been	overlooked	and	understudied.	Phages	Ff	and	Pf1	replicate	episomally	[70],	while	the	other	strategies	require
integration	to	the	host	chromosome.	Abedon	ST.	(doi:10.1083/jcb.200903088)	Crossref,	PubMed,	ISI,	Google	Scholar168.	Wang	Het	al..	Kreipke	RE,	Kwon	YV,	Shcherbata	HR,	Ruohola-Baker	H.	Cell	36,	487-497.	A	related	question	arises.	Investigating	the	diverse	organization	and	evolution	of	the	nicotinate	regulon	may	contribute	to	this	debate.In
order	to	search	for	additional	genes	involved	in	nicotinate	metabolism,	we	investigated	the	cluster	structure	in	available	ascomycete	genomes	(see	below	for	a	thorough	description).	(doi:10.1083/jcb.139.4.831)	Crossref,	PubMed,	ISI,	Google	Scholar70.	(doi:10.1016/j.biopha.2021.111463)	Crossref,	PubMed,	ISI,	Google	Scholar152.	2017Cryo-EM
structure	of	the	bacteriophage	T4	isometric	head	at	3.3-Å	resolution	and	its	relevance	to	the	assembly	of	icosahedral	viruses.	(doi:10.1039/c5cc02913a)	Crossref,	ISI,	Google	Scholar20.	Gross	SP,	Guo	Y,	Martinez	JE,	Welte	MA.	For	example,	it	remains	debatable	whether	diderm	bacteria	that	can	form	CWD	cells	retain	their	outer	membrane,	which
contains	the	majority	of	the	known	molecules	that	phages	recognize.	Aspergillus	sydowii	and	Aspergillus	versicolor	(section	Nidulantes,	series	Versicolores)	[36],	also	show	separation	of	clusters	1/VI	and	2/VI	(electronic	supplementary	material,	figure	S5A),	however,	the	relative	gene	orientation	and	phylogenetic	position	of	these	two	species	strongly
suggest	that	their	cluster	organization	arose	from	events	independent	to	those	described	above	for	A.	In	fact,	the	presence	of	a	mixed	population	of	sugars	causes	a	characteristic	‘blurred’	appearance	of	the	α-DG	band	in	Western	blots,	indicating	a	sort	of	Gaussian	distribution	of	molecular	masses	that	in	skeletal	muscle	is	typically	centred	around	156
kDa	[13].	Wheeler	RJ,	Sunter	JD,	Gull	K.	2020Hitchhiking	behavior	in	bacteriophages	facilitates	phage	infection	and	enhances	carrier	bacteria	colonization.	14,	847.	Guo	XB,	Jing	CQ,	Li	LP,	Zhang	L,	Shi	YL,	Wang	JS,	Liu	JL,	Li	CS.	Since	cell	wall-less	states	have	been	reported	to	occur	in	pathogenic	species	[4,5],	this	evasion	mechanism	may	be	highly
relevant	for	the	development	of	phage	therapy	treatments.Bacteriophages	used	to	be	classified	according	to	morphological	types,	while	more	recently,	sequence	similarity	and	phylogenetic	relationships	have	become	the	primary	method	to	distinguish	taxa	[6,7].	The	hxnR	upstream	region	shows	both	canonical	AreA	sites	and	one	putative	HxnR-
binding	site	(see	below).	The	specimens	were	subsequently	imaged	using	a	Zeiss	Axioplan	2	microscope	with	a	Zeiss	100x	(NA	1.4)	Plan	Apochromat	oil	immersion	objective	and	an	Andor	Zyla	4.2	camera	controlled	by	Micromanager	software	[53].Confocal	z-stacks	and	individual	images	of	non-expanded	cells	were	processed	and	analysed	in	Fiji	[54].
36,	279-289.	Gambarotto	Det	al.2019Imaging	cellular	ultrastructures	using	expansion	microscopy	(U-ExM).	(doi:10.1016/j.gde.2012.11.002)	Crossref,	PubMed,	ISI,	Google	Scholar38.	Lastly,	specific	cultivation	conditions	may	be	needed	that	deviate	substantially	from	standard	laboratory	conditions,	along	with	the	use	of	special	equipment,	such	as	a
chemostat	or	a	fermenter	[11].	Nature	484,	534-537.	This	was	particularly	the	case	when	the	microtubules	were	oriented	parallel	to	the	imaging	plane	and	close	to	the	surface	of	the	gel,	with	the	concomitantly	high-signal	intensity.	Molecular	mechanisms	of	the	drive	of	knob	domains	in	maize.	Moreover,	fasciclin-like	proteins	are	known	to	be
associated	with	metastasis	in	human	cancers	[45,46].	Crossref,	ISI,	Google	Scholar102.	[24].A	nice	comparison	to	these	studies	is	a	study	from	2018	which	found	that	another	Mus	musculus	domesticus	hybrid,	heterozygous	for	Chromosome	4	and	17	centromere	size,	experience	preferential	segregation	[39].	Cell	33,	287-298.	Finally,	we	will	discuss
how	phage	infection	may	be	evaded	by	shedding	of	the	cell	wall.	28,	3960-3968.	(doi:10.1242/jcs.02969)	Crossref,	PubMed,	ISI,	Google	Scholar34.	Elife	2015,	1-21.	(doi:10.1016/j.cub.2014.08.032)	Crossref,	PubMed,	ISI,	Google	Scholar106.	ISME	J.	(doi:10.1091/mbc.E15-12-0827)	Crossref,	ISI,	Google	Scholar129.	We	envision	that	digital	droplet	PCR
could	also	facilitate	the	identification	of	more	or	less	silent	phage	genomes	in	bacterial	subpopulations	providing	important	information	on	the	frequency	of	alternative	infection	modes.Even	though	our	knowledge	of	the	alternative	phage	infection	strategies	is	still	somewhat	limited,	the	potential	ecological	and	evolutionary	significance	of	these
phenomena	has	been	widely	acknowledged	[8,9,11–13,43].	Using	light,	fluorescent	and	electron	microscopy,	we	visualized	the	accumulation	of	haem	or	haem	analogue	signals	in	vesicles	of	tick	digest	cells.	(doi:10.1534/genetics.114.171173)	Crossref,	PubMed,	ISI,	Google	Scholar45.	(doi:10.1093/molbev/mst010)	Crossref,	PubMed,	ISI,	Google
Scholar54.	While	GFP	(empty	vector)	clearly	localized	into	the	yeast	cytosol,	IrHRG_GFP	was	predominantely	localized	to	membranes	of	yeast	digestive	vacuoles	(figure	3c),	a	membrane	compartment	equivalent	to	the	lysosome	of	higher	eukaryotes;	this	is	consistent	with	the	presence	of	the	dileucine	sorting	motif	in	IrHRG	(figure	1b).	82,	249-257.
Sequences	were	aligned	using	the	MAFFT	software	version	7	[53],	and	the	final	alignment	was	manually	edited	by	Geneious	Prime	software	2019.1.1.	(	).	(doi:10.1021/acs.est.0c06969)	Crossref,	PubMed,	ISI,	Google	Scholar27.	(doi:10.1111/j.1365-2818.1993.tb03315.x)	Crossref,	ISI,	Google	Scholar27.	The	two	subunits	interact	non-covalently	to	form
a	bridge	between	the	ECM	and	the	actin	cytoskeleton.	Schnorrer	Fet	al.2010Systematic	genetic	analysis	of	muscle	morphogenesis	and	function	in	Drosophila.	(doi:10.1002/yea.3305)	Crossref,	PubMed,	ISI,	Google	Scholar12.	CG7379KD	results	in	a	highly	invasive	phenotype,	which	is	enhanced	when	accompanied	by	a	lgl4	mutation.	Fishman	L,
Saunders	A.	elegans	Vargas	et	al.	We	hypothesize	that	phages	can	no	longer	recognize	its	host	in	this	wall-deficient	state,	which	therefore	stays	uninfected.	(doi:10.1073/pnas.1714658115)	Crossref,	PubMed,	ISI,	Google	Scholar70.	Rhoades	M.	Iwase	T,	Tajima	A,	Sugimoto	S,	Okuda	K,	Hironaka	I,	Kamata	Y,	Takada	K,	Mizunoe	Y.	brucei	specimens
expanded	either	in	water	or	in	84%	sucrose,	in	which	the	axonemes	were	oriented	perpendicular	to	the	imaging	plane.	(doi:10.1002/ijc.30133)	Crossref,	PubMed,	ISI,	Google	Scholar110.	Sanchez-Pulido	L,	Pidoux	AL,	Ponting	CP,	Allshire	RC.	(doi:10.1086/285175)	Crossref,	ISI,	Google	Scholar5.	They	also	found	that	intra-kinetochore	tension	is	higher
on	the	cortical	side	of	the	spindle	during	spindle	migration.	2011Epigenetic	centromere	propagation	and	the	nature	of	CENP-a	nucleosomes.	Indeed,	EM	provided	a	considerable	understanding	of	the	kinetoplastid	cytoskeletal	architecture	(e.g.	[5,7,8]).	Neurosci.	The	pro-basal	body	(pBB)	was	located	adjacent	to	each	BB,	and	its	orientation	could	be
determined.	Recent	work	in	this	system	has	focused	on	characterizing	the	evolutionary	consequences	of	this	drive,	and	the	underlying	mechanisms	remain	unknown	[57].	(doi:10.3390/genes9080405)	Crossref,	ISI,	Google	Scholar75.	(doi:10.1038/s41467-018-05990-z)	Crossref,	PubMed,	ISI,	Google	Scholar29.	Elevated	expression	of	HJURP	has	also
been	found	in	a	variety	of	cancers	[10,106,114].	2006Mislocalization	of	the	Drosophila	centromere-specific	histone	CID	promotes	formation	of	functional	ectopic	kinetochores.	Meiotic	drive,	a	term	introduced	in	1957	by	Sandler	&	Novitski	[9],	refers	to	drive	that	occurs	during	gametogenesis.	(doi:10.1038/ismej.2017.190)	Crossref,	ISI,	Google
Scholar4.	PubMed,	ISI,	Google	Scholar4.	Katoh	K,	Standley	DM.	The	gut	tissue	was	dissected	and	transferred	to	a	fixative	(2.5%	glutaraldehyde)	and	incubated	at	4°C,	overnight.	2012Analyzing	frizzled	signaling	using	fixed	and	live	imaging	of	the	asymmetric	cell	division	of	the	Drosophila	sensory	organ	precursor	cell.	Yu	HG,	Hiatt	EN,	Chan	A,
Sweeney	M,	Dawe	RK.	2019Understanding	and	exploiting	phage–host	interactions.	1995Electron	microscopic	evidence	for	a	mucin-like	region	in	chick	muscle	α-dystroglycan.	A	summary	of	the	predicted	activities	of	all	the	encoded	Hxn	proteins	is	shown	in	table	1.All	the	genes	in	clusters	2/VI	and	3/I	show	an	HxnR-dependent	induction	by	6-NA
(figure	2a).	Regional	centromeres	contain	multiple	microtubule	attachment	sites	per	centromere	and	can	span	a	few	kilobases	to	several	megabases	of	DNA.	(doi:10.1038/35001108)	Crossref,	PubMed,	ISI,	Google	Scholar52.	Similarly,	non-lethal	chronic	infection	has	been	observed	in	archaeal	pleomorphic	viruses,	which	are	released	without	cell	lysis
[32,33].	2019Phosphorylation	of	Drosophila	CENP-A	on	serine	20	regulates	protein	turn-over	and	centromere-specific	loading.	Cabello-Donayre	Met	al..2016Trypanosomatid	parasites	rescue	heme	from	endocytosed	hemoglobin	through	lysosomal	HRG	transporters.	These	phenotypes	therefore	implicate	effects	on	adhesion,	polarity	and	actin
regulation	as	possible	underlying	influences	on	the	observed	cell	behaviour.	For	example,	there	might	be	a	mechanism	to	prevent	the	assembly	of	the	downstream	CCAN	complex	on	ectopic	CENP-A	chromatin.	Dehapiot	B,	Carrière	V,	Carroll	J,	Halet	G.	Statistical	support	for	each	branch	was	obtained	from	the	ML	bootstrap.	It	was	thus	proposed	that
CENP-ACse4	mislocalization	primarily	results	from	decreased	eviction	of	CENP-ACse4	at	euchromatic	regions	mediated	by	both	HIR	and	CAF-1	[178].	2012Geometry	and	force	behind	kinetochore	orientation:	lessons	from	meiosis.	As	meiotic	drive	is	expected	to	invoke	an	evolutionary	arms	race	between	the	driver	and	the	rest	of	the	genome,	the
implications	of	a	secondary	mechanism	are	very	interesting.	2002Suppression	of	anchorage-independent	growth	of	human	cancer	cell	lines	by	the	TRIF52/Periostin/OSF-2	gene.	Comp.	Taking	into	account	the	microtubule	diameter	of	about	25	nm,	the	centre	to	centre	distance	of	two	adjacent	microtubules	in	an	unexpanded	cell	is	about	50	nm.
2009Binding	of	Indanocine	to	the	colchicine	site	on	tubulin	promotes	fluorescence,	and	its	binding	parameters	resemble	those	of	the	colchicine	analogue	AC.	The	authors	of	the	2019	study	found	that	the	entire	BUB1	pathway	is	amplified	on	stronger	centromeres	[38].	64,	69-114.	Flies	with	different	ab3A	phenotypes	show	differences	in	fruit
oviposition	preference.	Combined	treatment	of	BI2536	and	TH588	causes	mitotic	arrest,	followed	by	cell	death	[25].	(doi:10.1016/j.cub.2011.07.041)	Crossref,	PubMed,	ISI,	Google	Scholar135.	16,	711-726.	ricinus	females	were	injected	into	the	haemocoel	through	to	the	coxae	with	IrHRG-specific	dsRNA	or	control	gfp	dsRNA	(0.4	µl;	3	µg	µl−1)	using
a	Narishige	microinjector,	allowed	to	rest	for	1	day	and	then	fed	naturally	on	guinea	pigs	or	on	the	artificial	membrane	feeding	system.	Two	distinct	independent	chromosome	inversions,	like	the	one	described	above	for	A.	Miguel	DC,	Flannery	AR,	Mittra	B,	Andrews	NW.	Trédan	O,	Galmarini	CM,	Patel	K,	Tannock	IF.	Interestingly,	a	recent	study
showed	that	the	F-box	protein	Ppa	in	Drosophila	regulates	CENP-ACID	level	in	S-phase	[135].	(doi:10.1186/1756-8935-8-2)	Crossref,	PubMed,	ISI,	Google	Scholar104.	The	arthropod	branch	was	further	divided	into	acarids	and	insects,	where	our	protein	sequence	clustered	with	HRG	data	obtained	from	other	acarids.	An	ExM	approach	based	on	a
different	homogenization	step	could	be	considered	[48].The	applicability	of	ExM	to	localize	proteins	in	these	kinetoplastid	species	is	further	augmented	by	the	available	repertoire	of	reverse	genetics	approaches.	As	the	molecular	mechanisms	are	characterized,	the	comparison	between	centromere	drive	in	mice	and	plants	will	provide	a	broader
taxonomic	context	for	our	understanding	of	how	female	meiosis	is	manipulated	by	selfish	centromeres.In	the	mouse	examples	discussed	above,	stronger	centromeres	interact	with	spindle	asymmetries	by	recruiting	destabilizing	factors	to	pericentromeres	in	order	to	directionally	re-orient	bivalents	and	possibly	trivalents.	Maroofian	Ret	al..	(i)	Side
view;	(ii)	view	from	anterior	end.Download	figureOpen	in	new	tabDownload	PowerPointTilting	three-dimensional	reconstructed	corsets	revealed	that	they	were	significantly	flattened	on	the	side	juxtaposed	to	the	surface	of	the	gel	(figure	1a,c).	(doi:10.1038/ismej.2014.185)	Crossref,	PubMed,	ISI,	Google	Scholar59.	(doi:10.1242/jeb.00143)	Crossref,
PubMed,	ISI,	Google	Scholar25.	In	addition,	the	possible	seasonal	changes	should	be	considered	to	get	a	more	complete	view	of	the	phage–host	interaction	dynamics.	Scazzocchio	1984,	personal	communication).We	isolated	from	an	A.	292,	2101-2109.	brucei	cell	fixed	on	a	coverslip	and	stained	with	the	C3B9	antibody.	Singh	PPet	al.2020Hap2-Ino80-
facilitated	transcription	promotes	de	novo	establishment	of	CENP-A	chromatin.	(doi:10.1111/jmi.12025)	Crossref,	PubMed,	ISI,	Google	Scholar61.	2,	2212-2221.	2000Distribution	of	GPI-anchored	proteins	in	the	protozoan	parasite	Leishmania,	based	on	an	improved	ultrastructural	description	using	high-pressure	frozen	cells.	Lomonte	P,	Sullivan	KF,
Everett	RD.	elegans	diet	is	not	predictable,	regulatory	mechanisms	need	to	be	employed	to	secure	haem	acquisition.	However,	instances	of	declustering	such	as	the	separation	of	clusters	1/VI	and	2/VI	in	section	Nidulantes	of	Aspergillus	occurred.	major	cell	with	two	flagella	undergoing	cytokinesis.	Dacheux	D,	Landrein	N,	Thonnus	M,	Gilbert	G,	Sahin
A,	Wodrich	H,	Robinson	DR,	Bonhivers	M.	(a)	Stronger	centromeres	build	larger	kinetochores	which	recruit	more	destabilizers	compared	to	weaker	centromeres	in	mice.	Aoi	Y,	Sato	M,	Sutani	T,	Shirahige	K,	Kapoor	TM,	Kawashima	SA.	(doi:10.1046/j.1365-2958.1999.01175.x)	Crossref,	PubMed,	ISI,	Google	Scholar48.	repandus	(Leotiomycetes,
Helotiales).	Experiments	with	constitutive-active	and	dominant-negative	mutants	of	RAN,	as	well	as	CDC42,	revealed	that	without	cortical	polarization,	spindle	asymmetry	was	lost.	Bacterial	cell	wall.	[11]Fer2	(PF14111,	14–82	AAs,	1.5	×	10−06)xanthine	dehydrogenase-type	nicotinate	dehydrogenase	([11]	and	refs	therein)Fer2_2	(PF01799,	92–174
AAs,	3.8	×	10−25)FAD_binding_5	(PF00941,	286–471	AAs,	8.9	×	10−43)CO_deh_flav_C	(PF03450,	480–586	AAs,	1.5	×	10−30)Ald_Xan_dh_C2	(PF02738,	755–1296	AAs,	6.2	×	10−203)Amon	et	al.	Mycol.	GaPPIX	complexing	with	cellular	haem-binding	enzymes	is	enabled,	however,	when	no	haem	is	acquired	from	the	tick	diet.	Wu	T,	Lane	SIR,	Morgan
SL,	Jones	KT.	A	vast	excess	of	haem	gets	detoxified	through	intracellular	bioaccumulation	of	haem	within	so-called	residual	bodies/haematin	granules/haemosomes	[5–7],	but	a	certain	amount	of	haem	is	translocated	into	the	cytosol,	where	it	primarily	gets	complexed	with	haem-binding	enzymes,	chaperons	and	transporters.	HGT	from	Talaromyces	to
Aspergillus	section	Flavi	is	supported	by	the	phylogenies	of	four	different	proteins	based	on	Eurotiomycetes	data	set	(see	electronic	supplementary	material,	figures	S6,	S7,	S9	and	S10	for	the	complete	phylogenies).	2014Recurrent	loss	of	CenH3	is	associated	with	independent	transitions	to	holocentricity	in	insects.	Genome	duplication	events
contributed	to	increase	the	plasticity	and	complexity	of	vertebrate	genomes,	as	observed	especially	in	fish	[93,94].	Heredity	93,	408-415.	82,	339-349.	Gong	N,	Yang	H,	Zhang	G,	Landau	BJ,	Guo	X.	Brun	R,	Schönenberger	M.	Nouman	GS,	Anderson	JJ,	Mathers	ME,	Leonard	N,	Crosier	S,	Lunec	J,	Angus	B.	Using	strain	Δhem1,	we	also	monitored	the
subcellular	localization	of	IrHRG	by	expressing	it	as	a	fusion	protein	of	IrHRG	and	C-terminal	GFP	(IrHRG_GFP).	In	this	way,	such	CWD	cells	could	help	to	protect	the	other	cells	in	the	colony	similar	to	the	previously	described	decoy	outer	membrane	vesicles	of	V.	It	has	been	shown	that	overexpression	of	CENP-A	in	human	cells	causes	reduced
kinetochores	in	native	centromeres	and	unstable	kinetochore–microtubule	interaction,	which	may	contribute	to	the	cellular	defects	in	these	cells	[46,99].	For	co-staining	experiments,	specimens	were	simultaneously	incubated	with	two	primary	or	two	secondary	antibodies.Water	was	carefully	aspirated,	a	stained	piece	of	the	gel	was	transferred	to	a
centre	of	a	glass-bottom	dish	(Cellvis,	D35–20-1.5-N)	coated	with	poly-L-lysine,	and	a	small	drop	of	ultrapure	water	was	put	on	it	to	prevent	drying.	This	provided	the	flies	with	a	wide	variety	of	choice,	and	also	allowed	us	to	determine	if	flies	preferred	to	oviposit	on	the	northern	or	southern	fruits.	1986Three	human	chromosomal	autoantigens	are
recognized	by	sera	from	patients	with	anti-centromere	antibodies.	Cell	20,	3986-3995.	We	used	time-lapse	microscopy	to	monitor	mitotic	progression	in	HeLa	cells	expressing	mCherry-tagged	histone	H2B	to	mark	chromatin,	and	EGFP-tagged	α-tubulin	to	monitor	microtubules	over	a	24	h	time	period	in	the	presence	of	2	µM	of	each	of	the	34
compounds.	2012Receptor	diversity	and	host	interaction	of	bacteriophages	infecting	Salmonella	enterica	Serovar	Typhimurium.	Arora	V,	Bijarnia-Mahay	S,	Kulshreshtra	S,	Singh	K,	Puri	RD,	Verma	IC.	2020Functional	genomics	reveals	the	toxin–antitoxin	repertoire	and	AbiE	activity	in	Serratia.	Score	code:	greater	than	500,	navy	blue;	100–500,	blue;
less	than	100,	pale	blue;	and	no	significant	match,	white.	Filamentous	phages	serve	as	a	component	in	the	biofilm	formed	by	P.	Replication	of	these	cytoskeletal	structures	is	coordinated	and	tightly	linked	to	the	cell	cycle,	and	occurs	with	high	fidelity	[5].	Total	RNA	was	first	converted	to	cDNA,	followed	by	in	vivo	transcription	to	make	cRNA.
2008Control	of	tumourigenesis	by	the	Scribble/Dlg/Lgl	polarity	module.	Phage	T4	was	shown	to	establish	pseudolysogenic	relationship	with	slowly	growing	E.	Life	Sci.	15,	339-389.	The	inverse	Fourier	transform	of	these	frequencies	recapitulated	the	majority	of	the	microtubule-associated	signal	(top),	while	the	inverse	Fourier	transform	of	remaining
frequencies	did	not	(bottom).	(b)	Three-dimensional	reconstruction	of	a	confocal	z-stack	of	a	non-expanded	procyclic	T.	(doi:10.1093/emboj/cdg518)	Crossref,	PubMed,	ISI,	Google	Scholar5.	129,	1250-1259.	This	microtubule-associated	protein	had	previously	been	demonstrated	to	localize	to	the	axoneme	by	immunogold	EM	[41]	and	has	been	used	as
an	axonemal	marker	in	T.	(doi:10.4161/cc.24901)	Crossref,	PubMed,	ISI,	Google	Scholar45.	A	genome-wide	mapping	study	by	ChIP-chip	in	Caenorhabditis	elegans	demonstrated	that	CENP-A	is	incorporated	at	low	density	in	non-repeated	regions	across	approximately	half	of	the	genome	[96].	As	a	matter	of	fact,	the	orthologue	of	DG	we	identified	(i)
does	not	share	a	mucin-like	region	and	(ii)	does	not	have,	within	its	N-terminal	region,	the	conserved	S6	domain	believed	to	be	important	for	interacting	with	LARGE1	during	the	maturation	of	α-DG	in	the	Golgi	[68,69].	47,	353-384.	This	observation	indicates	that	blood-feeding	prevents	GaPPIX-mediated	toxicity	as	GaPPIX	is	unlikely	to	displace
acquired	and	complexed	haem	in	endogenous	haem-dependent	enzymes.	(doi:10.1038/s41564-019-0510-x)	Crossref,	PubMed,	ISI,	Google	Scholar60.	(doi:10.1128/JB.186.21.7032-7068.2004)	Crossref,	PubMed,	ISI,	Google	Scholar24.	In	this	review,	we've	categorized	these	drive	systems	not	just	as	centromeric	or	non-centromeric,	but	also	by	whether
the	chromosome	benefiting	from	drive	forms	univalents,	bivalents	or	trivalents	in	meiosis	I.	2012Filamentous	bacteriophages:	biology	and	applications.	Banerjee	S,	Hwang	DJ,	Li	W,	Miller	DD.	Van	Hooser	AAet	al.2001Specification	of	kinetochore-forming	chromatin	by	the	histone	H3	variant	CENP-A.	Hay	BA,	Wolff	T,	Rubin	GM.	Flies	with	different
ab3A	phenotypes	show	variation	in	EAG	responses.	bioRxiv,	2021.06.21.449206.	Unlike	previously	described	haem	transporters	of	the	ABC	protein	family	localized	to	mitochondrial	membranes	[44],	the	tick	midgut	ABCB10	is	likely	located	in	the	membrane	of	the	digestive	vesicles.	Genetics	27,	395-407.	(doi:10.1101/gad.340679.120)	Crossref,
PubMed,	ISI,	Google	Scholar66.	By	contrast,	CENP-A	promiscuously	incorporated	to	the	highly	accessible	regions	may	be	subject	to	a	high	rate	of	turnover,	and	less	likely	to	form	stable	CENP-A	chromatin.	Thereafter,	an	upregulation	of	membrane	synthesis	is	required,	resulting	in	an	enlarged	surface	area	to	volume	ratio	[50].	Naseeb	S,	Delneri	D.
1999A	novel	family	of	divergent	seven-transmembrane	proteins:	candidate	odorant	receptors	in	Drosophila.	Investigation	109,	987-991.	2013Heme	uptake	mediated	by	LHR1	is	essential	for	Leishmania	amazonensis	virulence.	We	tested	eight	fruits	representing	those	commonly	grown	in	tropical	northern	Australia	(banana,	mango,	pineapple	and
pomelo)	and	in	temperate	southern	Australia	(apple,	apricot,	pear	and	strawberry).	Resistance	to	taxanes	and	other	anti-microtubular	drugs	eventually	develops	in	more	than	half	of	cancer	patients	through	different	mechanisms	[10,11].In	this	paper,	we	aimed	to	identify	new	anti-microtubule	drugs,	with	the	objectives	of	generating	new	reagents	for
the	physiological	investigation	of	microtubular	functions	in	cells	and	also	for	the	identification	of	new	lead	drugs	that	could	be	used	in	cancer	therapy.	After	2	days	laying	on	food	plates,	30	females	were	gently	sedated	by	cooling	and	released	in	the	box.	This	feature	is	highly	conserved	among	animals	and	known	to	facilitate	polar	body	formation	[21].
This	is	a	paralogue	of	pfdA,	a	gene	universally	present	in	the	Pezizomycotina,	which	is	never	included	in	an	hxn	cluster.	Cenens	W,	Makumi	A,	Govers	SK,	Lavigne	R,	Aertsen	A.	Meluh	PB,	Yang	P,	Glowczewski	L,	Koshland	D,	Smith	MM.	Asterisk:	identical	residues;	colon:	conserved	substitutions;	dot:	semi-conserved	substitutions.Download	figureOpen
in	new	tabDownload	PowerPointIt	was	previously	observed	that	only	the	LARGE1	isoform	was	present	in	invertebrates	and	suggested	that	a	gene	duplication	took	place	in	vertebrates	[70].	1995Cloning	and	molecular	characterization	of	hxA,	the	gene	coding	for	the	xanthine	dehydrogenase	(purine	hydroxylase	I)	of	Aspergillus	nidulans.	Yoshioka	N,
Fuji	S,	Shimakage	M,	Kodama	K,	Hakura	A,	Yutsudo	M,	Inoue	H,	Nojima	H.	Google	Scholar48.	Phage-resistant	subpopulation	may	result	from	genetic	and	physiological	changes	of	the	host	cells.	(e)	A	single	confocal	plane	of	a	cell	(different	to	the	cell	in	(d))	expressing	HA-tagged	RSP4/6	and	stained	with	the	anti-HA	antibody	and	with	C3B9.	Genetics
210,	203-218.	(doi:10.1159/000132852)	Crossref,	PubMed,	Google	Scholar89.	(doi:10.1038/nature10973)	Crossref,	PubMed,	ISI,	Google	Scholar97.	Cohen	M,	Georgiou	M,	Stevenson	NL,	Miodownik	M,	Baum	B.	melanogaster	and	other	Drosophila	species	[16,19–21].	As	B8	also	exhibits	mitotic	defects	in	HeLa	cells,	B8	is	a	candidate	for	modulating
microtubule	dynamics	in	mitosis	without	directly	binding	to	tubulins.This	study	also	identified	a	panel	of	compounds	that	caused	growth	inhibition	of	drug-sensitive	MDR-sup	fission	yeast	cells,	but	did	not	exhibit	obvious	effects	on	mitosis	in	HeLa	cells.	[27])	that	gives	females	a	choice	between	eight	different	fruit	substrates	on	which	to	oviposit,	as
well	as	a	control	plate	with	no	fruit	added.	Nevertheless,	human	neocentromeres	were	found	at	both	heterochromatic	and	nonheterochromatic	regions	[86,87].	The	double	pht1	ccp1	mutant	shows	synthetic	defects	in	CENP-ACnp1	distribution,	suggesting	that	H2A.Z	corroborates	with	Ccp1	to	mediate	the	prevention	of	CENP-A	mislocalization	[186].
93,	1-63.	2003A	role	for	bacteriophage	T4	rI	gene	function	in	the	control	of	phage	development	during	pseudolysogeny	and	in	slowly	growing	host	cells.	Drug	sensitivity	was	determined	by	culturing	breast	cancer	cell	lines	(black	lines)	and	the	non-cancer	cell	line	(red	line)	with	a	range	of	concentrations	of	each	compound,	and	viability	was	measured
after	4	days	of	treatment	in	triplicate.	(doi:10.1093/mmy/myz012)	Crossref,	PubMed,	ISI,	Google	Scholar56.	The	assay	was	run	for	24	h	and	the	number	of	eggs	laid	on	each	plate	was	counted	to	calculate	the	proportion	of	eggs	laid	on	each	fruit	out	of	the	total.All	data	are	available	within	the	article	or	supporting	electronic	material,	including	the
statistical	analysis	supporting	this	article	as	electronic	supplementary	material,	table	S1.	By	contrast,	the	combination	with	an	Aurora	B	inhibitor	(Barasertib)	or	a	CDK	inhibitor	(Dinaciclib)	did	not	display	synergy	in	the	compounds	we	tested	(figure	9c,d).	*	Indicates	p	<	0.05	of	the	t-test	analysed	by	GraphPad	Prism.	Patterson	et	al.	Hewawasam	G,
Shivaraju	M,	Mattingly	M,	Venkatesh	S,	Martin-Brown	S,	Florens	L,	Workman	JL,	Gerton	JL.	Nat.	spretus	hybrid	bivalents.	Alizadehrad	D,	Krüger	T,	Engstler	M,	Stark	H.	The	cell	fate	changes	in	these	cells	probably	result	from	transcriptional	reprogramming	induced	by	CENP-A	overexpression	[101].	No	putative	hxn	clusters	are	present	in	any	early
divergent	fungal	lineages	in	the	Basidiomycota	or	in	the	Taphrynomycotina,	except	that	hxnT,	hxnN	and	hxnM	unlinked	orthologues	are	present	in	the	early	diverging	Taphrinomycotina,	Saitoella	complicata	(for	HxnT	and	HxnM	phylogenies	see	electronic	supplementary	material,	figures	S7	and	S9).Clusters	comprising	hxn	genes	are	present	in
several	scattered	species	of	Saccharomycotina	(electronic	supplementary	material,	figure	S5B);	however,	not	in	the	Saccharomycetaceae	and	Debaryomycetaceae	families.	The	authors	were	able	to	show	that	Kindr	is	a	minus-end-directed	kinesin-14	motor	that	interacts	with	the	180	bp	repeats	found	in	some	knobs	[70].	1989Definition	of	individual
components	within	the	cytoskeleton	of	Trypanosoma	brucei	by	a	library	of	monoclonal	antibodies.	Although	a	significant	increase	in	invading	cells	is	observed	when	overexpressing	p35	within	lgl4	clones,	this	increase	is	significantly	lower	than	that	observed	in	lgl4;	CG7379KD	clones	(quantified	in	g).	166,	504-515.	35,	W169-W175.	This	supports	the
idea	that	centromere	drive	is	not	an	isolated,	rare	event,	but	a	much	more	frequent	form	of	genetic	conflict	fuelling	the	rapid	evolution	of	centromere	DNA	and	proteins	as	theorized	by	Henikoff	et	al.	Such	maternal	haem	is	acquired	as	a	liberated	by-product	of	lysosomal	digestion	of	host	haemoglobin	in	tick	midgut	cells	[3,4].	1990Basic	local
alignment	search	tool.	This	will	further	help	us	disclose	whether	haem	is	released	to	the	cytosol	directly	from	the	digestive	vesicles,	through	haemosomes,	or	both.From	an	applied	point	of	view,	blocking	potential	haem	trafficking	by	IrHRG	silencing	did	not	result	in	reduced	viability	or	developmental	effects	in	blood-fed	or	low-haemoglobin	serum-fed
ticks	(electronic	supplementary	material,	figure	S6).	Collins	KA,	Furuyama	S,	Biggins	S.	There	is	extensive	evidence	linking	the	misregulation	of	these	genes	with	a	disruption	to	cell–cell	junction	integrity,	and	to	the	promotion	of	invasion	(see	Discussion).	(doi:10.1002/bies.20338)	Crossref,	PubMed,	ISI,	Google	Scholar3.	(doi:10.1091/mbc.E14-08-
1335)	Crossref,	PubMed,	ISI,	Google	Scholar146.	Pseudolysogeny	could	provide	an	alternative	survival	strategy	for	a	phage	to	endure	a	period	of	nutrient	starvation.In	addition	to	starvation,	other	harsh	environmental	conditions	such	as	high	salinity	can	induce	pseudolysogeny,	as	demonstrated	by	haloarchaeal	Halobacterium	salinarium	myovirus
Hs1	[10].	2010BMGE	(Block	mapping	and	gathering	with	entropy):	a	new	software	for	selection	of	phylogenetic	informative	regions	from	multiple	sequence	alignments.	(doi:10.1016/S0166-6851(00)00319-4)	Crossref,	PubMed,	ISI,	Google	Scholar24.	USA	116,	11	845-11	850.	aeruginosa	interacting	with	diverse	polymers	and	forming	ordered
structures.	2000The	fungal	GATA	factors.	They	further	showed	that	removal	of	ab3A	neuron	function	reduced	the	ability	of	flies	to	localize	marula	fruit,	suggesting	a	key	role	for	this	neuron	class	in	this	behaviour.	Navarro-Domínguez	Bet	al..2017Protein-coding	genes	in	B	chromosomes	of	the	grasshopper	Eyprepocnemis	plorans.	Romantschuk	M,
Bamford	DH.	Among	many	ORN	classes,	this	ORN	is	also	one	of	only	a	few	known	to	show	interspecies	variation	between	closely	related	Drosophila	species	[11,12].	ricinus	ticks	were	collected	in	the	forest	near	České	Budějovice.	We	were	particularly	interested	in	determining	if	we	could	identify	behavioural	differences	between	flies	with	the	long
and	short	Or22	allele.	(doi:10.1083/jcb.201106125)	Crossref,	PubMed,	ISI,	Google	Scholar35.	39,	465-487.	126,	5748-5757.	After	an	exposure,	the	cells	were	washed	with	warm	sterile	PBS,	and	incubated	for	additional	9	days	in	fresh	media.	Palmer	DK,	O'Day	K,	Wener	MH,	Andrews	BS,	Margolis	RL.	(doi:10.1017/s0022172400013966)	Crossref,
PubMed,	Google	Scholar8.	Chromosome	Res.	2132,	609-619.	3,	126-131.	GaPPIX	toxicity	was	also	conditioned	by	the	absence	of	exogenous	haem	in	Brugia	malayi	[14].	1983Integration	and	lysogeny	by	an	enveloped	mycoplasma	virus.	1997Assembly	of	CENP-A	into	centromeric	chromatin	requires	a	cooperative	array	of	nucleosomal	DNA	contact
sites.	Prasanna	AN,	Gerber	D,	Kijpornyongpan	T,	Aime	MC,	Doyle	VP,	Nagy	LG.	1997Functional	characterization	of	the	fission	yeast	Start-specific	transcription	factor	Res2.	(doi:10.1007/s004120100160)	Crossref,	PubMed,	ISI,	Google	Scholar24.	Black	nodes	mark	AJ	components,	red	nodes:	genes	that	were	downregulated	by	ING1KD;	green	nodes:
genes	that	were	upregulated	by	ING1KD;	grey	nodes:	genes	through	which	they	interact	(standard	settings:	max	resultant	attributes	=	10;	max	resultant	genes	=	20);	orange	lines:	physical	interactions;	blue	lines:	genetic	interactions;	grey	lines	genetic	or	physical	interactions	between	AJ	components.	Yang	Z,	Kenny	AE,	Brito	DA,	Rieder	CL.
(doi:10.1016/B978-0-12-394621-8.00019-4)	Crossref,	PubMed,	ISI,	Google	Scholar12.	Cell	14,	507-522.	In	the	non-cancer	cell	line,	the	expected	IC50	is	7.7	µM	and	the	actual	IC50	is	6.7	µM.	56,	287-295.	Cytogenet.	These	effects	were	greater	than	either	NOC	or	taxane	(figure	4b).	Bras.	Manya	Het	al..	Cell	178,	1132-1144.	Caddick	MX,	Dobson	C,
Morozov	IY,	Jones	MG.	Briefly,	a	single	fly	was	immobilized	and	a	reference	electrode	inserted	into	the	eye	and	a	recording	electrode	placed	on	the	surface	of	the	antenna.	(doi:10.1128/iai.29.1.244-251.1980)	Crossref,	PubMed,	ISI,	Google	Scholar5.	Parasitology	104,	111-120.	For	those	systems	and	species	that	have	been	examined	to	date,	a
continued	effort	to	fully	describe	female	meiotic	drive	would	benefit	from	mechanistically	connecting	the	molecular	changes	introduced	by	a	given	selfish	genetic	element	to	the	structural	asymmetry	being	manipulated.	9,	49.	(doi:10.1016/j.cels.2019.05.009)	Crossref,	PubMed,	ISI,	Google	Scholar26.	Although	in	ExM	images,	the	mtQ	signal	was
substantially	wider	than	the	signal	of	a	corset	microtubule	(figure	3a,b),	it	was	not	possible	to	resolve	individual	mtQ	microtubules.	17,	16-29.	Moree	B,	Meyer	CB,	Fuller	CJ,	Straight	AF.	The	sensitivity	of	this	neuron	to	different	odorants	varies	among	different	strains	[10,16],	and	the	neuron	is,	like	most	ORNs,	more	specific	in	the	odorants	it
responds	to	at	lower	odorant	concentrations	[22].	2017Topical	treatment	of	herpes	simplex	virus	infection	with	enzymatically	created	siRNA	swarm.	2015Milder	forms	of	muscular	dystrophy	associated	with	POMGNT2	mutations.	2009CENP-H-containing	complex	facilitates	centromere	deposition	of	CENP-A	in	cooperation	with	FACT	and	CHD1.
1971Report	on	a	pseudolysogenic	mycobacterium	and	a	review	of	the	literature	concerning	pseudolysogeny.	Zhang	Let	al.2011PLK1	phosphorylates	mitotic	centromere-associated	kinesin	and	promotes	its	depolymerase	activity.	Together	these	observations	suggest	that	there	might	be	some	differences	within	the	M3	glycoepitope	of	Drosophila's	DG
relative	to	other	Insecta	[89],	a	fascinating	hypothesis	that	awaits	targeted	experimental	work	in	order	to	be	verified.Nematoda	(roundworms)	are	known	to	encompass	several	parasite	genera	recognized	as	pathogens	for	plants	and	animals	(including	vertebrates	and	humans).	Dobritsa	AA,	van	der	Goes	van	Naters	W,	Warr	CG,	Steinbrecht	RA,
Carlson	JR.	(doi:10.1007/s00412-010-0258-9)	Crossref,	PubMed,	ISI,	Google	Scholar114.	Various	approaches	have	been	used	to	differentiate	infection	modes	from	each	other,	such	as	pseudolysogeny	from	‘true’	lysogeny.	52,	159-183.	Ther.	2010CellCognition:	time-resolved	phenotype	annotation	in	high-throughput	live	cell	imaging.	Nature	391,	295-
298.	Although	this	remains	to	be	established,	α-DG	is	the	only	O-mannosylated	protein	that	has	been	extensively	studied	so	far	[80];	therefore,	the	possible	existence	of	other	proteins	containing	very	similar	M3	core	structures	cannot	be	ruled	out.	1984Purification	and	properties	of	purine	hydroxylase	II	from	Aspergillus	nidulans.	Rhoades	MM,
Vilkomerson	H.	Gumpert	J,	Zimmermann	I,	Taubeneck	U.	Growth	conditions	are	detailed	in	the	figure	legends	of	corresponding	experiments.Total	RNA	was	isolated	using	a	NucleoSpin	RNA	Plant	Kit	(Macherey-Nagel)	and	RNase-Free	DNase	(Qiagen)	according	to	the	manufacturer's	instructions.	2017Hybrid	structured	illumination	expansion
microscopy	reveals	microbial	cytoskeleton	organization.	II.	USA	104,	5008-5013.	1972Non-random	segregation	during	mammalian	oogenesis.	Huang	Tet	al.2017G9A	promotes	tumor	cell	growth	and	invasion	by	silencing	CASP1	in	non-small-cell	lung	cancer	cells.	Microtubule	destabilizers	are	recruited	to	pericentromeres	and	are	critical	for	error
correction	during	cell	division	[49,50].	2008Restoration	of	E-cadherin	cell-cell	junctions	requires	both	expression	of	E-cadherin	and	suppression	of	ERK	MAP	kinase	activation	in	Ras-transformed	breast	epithelial	cells.	123,	228-240.	ING1	physically	interacts	with	protein	complexes	with	histone	acetyltransferase	(HAT)	and	histone	deacetylase	(HDAC)
activity	[19].	Mutat.	Yap	ML,	Rossmann	MG.	Mai-Prochnow	A,	Hui	JGK,	Kjelleberg	S,	Rakonjac	J,	McDougald	D,	Rice	SA.	Zhu	Y,	Takeda	T,	Whitehall	S,	Peat	N,	Jones	N.	How	to	calibrate	odor	flux	and	ligand–receptor	affinities.	Female	meiotic	drive	is	an	example	of	gonotaxis	that	occurs	during	meiosis,	not	after,	and	does	not	require	the	killing	of
female	gametes	[7,16,17].	Monteiro	R,	Pires	DP,	Costa	AR,	Azeredo	J.	USA	105,	11	329-11	334.	Filipescu	Det	al.2017Essential	role	for	centromeric	factors	following	p53	loss	and	oncogenic	transformation.	(doi:10.1002/mrd.1080340307)	Crossref,	PubMed,	ISI,	Google	Scholar88.	Chromosoma	91,	313-321.	34,	424-433.	Sciandra	F,	Bigotti	MG,	Giardina
B,	Bozzi	M,	Brancaccio	A.	Both	CENP-A	and	HJURP	are	upregulated	following	the	loss	of	p53	[115].	59,	307-321.	(doi:10.1073/pnas.0601635103)	Crossref,	ISI,	Google	Scholar5.	60,	3145-3156.	However,	the	cooperative	effect	between	CG7379KD	and	lgl4	does	lead	to	more	accentuated	defects	at	cell–cell	junctions,	including	more	profound	defects	in
dlg	localization,	as	well	as	the	additional	mis-localization	of	aPKC.	Anim.	This	is	consistent	with	this	gene	being	inducible,	self-regulated	and	subject	to	nitrogen	metabolite	repression	[11]	(figure	2).	Leaving	aside	the	potential	caveats	associated	with	estimating	dimensions	from	EM	data	[44],	which	were	used	to	calculate	these	expansion	factors,
similar	and	higher	discrepancies	in	expansion	factors	of	individual	organelles	were	recently	observed	in	various	experimental	systems	and	using	a	variety	of	ExM	protocols	[17,18,45,46].	coli	K12	that	had	been	cured	of	the	temperate	phage	lambda	[11].	2009Viruses	of	plant	pathogenic	fungi.	It	has	been	further	shown	that	the	SWI/SNF	complex	is
capable	of	destabilizing	chromatin	that	contains	CENP-ACse4,	but	not	H3	nucleosome	in	vitro	[182].	No	averaging	was	used	for	z-stacks.	No	such	drug	hypersensitivity	was	observed	in	the	cell	cycle	mutant	cdc25-22,	condensin	mutant	cut14-208	or	actin	mutant	act1-48	(electronic	supplementary	material,	figure	S3).	The	structure	started	on	the	side
of	the	BB	facing	the	pBB	and	extended	towards	the	corset,	with	which	it	merged.	The	resolution	of	ExM	images	was	sufficient	to	unambiguously	localize	the	radial	spoke	protein	RSP4/6	to	the	space	between	the	axonemal	microtubule	doublets	and	the	central	pair,	and	the	kinesin	KIN-E	to	the	tips	of	individual	doublets	as	well	as	the	central	pair.
2017Dynamic	sequence	evolution	of	a	sex-associated	b	chromosome	in	lake	Malawi	cichlid	fish.	Using	mice	heterozygous	for	Rb(6.16),	Rb(2.17)	or	Rb(7.18),	Chmátal	et	al.	In	human	cells,	the	herpes	simplex	virus	type	1	protein	ICP0	has	been	shown	to	be	able	to	induce	the	proteasome-dependent	degradation	of	CENP-A	[138].	Ohkuni	K,	Abdulle	R,
Kitagawa	K.	2015The	structure	of	the	T190M	mutant	of	murine	α-dystroglycan	at	high	resolution:	insight	into	the	molecular	basis	of	a	primary	dystroglycanopathy.	2017Mislocalization	of	centromeric	histone	H3	variant	CENP-A	contributes	to	chromosomal	instability	(CIN)	in	human	cells.	46,	252-261.	Bar-Joseph	Z,	Siegfried	Z,	Brandeis	M,	Brors	B,
Lu	Y,	Eils	R,	Dynlacht	BD,	Simon	I.	(a)	Sequence	logo	of	the	DNA-binding	motif	of	the	HxnR	transcription	factor	generated	by	the	‘DNA-binding	site	predictor	for	Cys2His2	Zinc	Finger	Proteins'	application	(	[33].	2019Cell	wall	deficiency	as	a	coping	strategy	for	stress.	Aging	Cell	10,	158-171.	Molina	WF,	Martinez	PA,	Bertollo	LAC,	Bidau	CJ.	It	has
been	suggested	that	pseudolysogeny	plays	a	major	role	in	phage–bacteria	interactions	in	aquatic	environments,	due	to	the	relatively	low	concentration	of	nutrients	and	their	seasonal	variability	[8,9,11].	The	latter	screen	is	important	as	it	implicates	CG7379	in	the	maintenance	of	epithelial	integrity	in	the	tubes	that	make	up	the	fly	tracheal	system.The
human	orthologues	of	CG7379,	the	ING	family	proteins,	have	been	extensively	implicated	in	invasion	and	metastasis	but	little	was	known	of	the	molecular	mechanisms	that	underlie	these	effects.	Ripp	S,	Miller	RV.	The	latter	encodes	a	trans-sulphurylase	necessary	for	the	activity	of	the	MOCO	cofactor	in	enzymes	of	the	xanthine	oxidoreductase	group
(including	HxnS	and	HxA).	Yagi	Het	al.2013AGO61-dependent	GlcNAc	modification	primes	the	formation	of	functional	glycans	on	α-dystroglycan.	Liu	J,	Ball	SL,	Yang	Y,	Mei	P,	Zhang	L,	Shi	H,	Kaminski	HJ,	Lemmon	VP,	Hu	H.	(doi:10.7554/elife.06056.018)	Google	Scholar30.	All	considered,	such	remarkable	conservation	of	the	enzymatic	cascade
underlies	the	overall	importance	of	α-DG	carbohydrates	for	its	functional	activity.	Chmátal	L,	Schultz	RM,	Black	BE,	Lampson	MA.	Huang	A,	Kremser	L,	Schuler	F,	Wilflingseder	D,	Lindner	H,	Geley	S,	Lusser	A.	Wu	X,	Zhu	J,	Tao	P,	Rao	VB.	Cells	treated	with	the	four	compounds	K1,	L1,	J1	and	B8	immediately	induced	cell	death	independent	of	the
phase	of	the	cell	cycle,	but	at	a	lower	concentration	(0.5	µM),	these	compounds	arrested	cells	initially	in	mitosis,	followed	by	cell	death	(figure	2a,b).	For	example,	mutations	in	human	POMGnT1	cause	LGMD2O	(late	childhood,	progression	moderate)	while	mice	are	viable	but	affected	by	a	severe	form	of	muscle–eye–brain	disease	[57].	cerevisiae	has
been	suggested	to	associate	with	CENP-A	to	inhibit	its	degradation	[51,118].	Hildebrand	EM,	Biggins	S.	Also,	membrane	dynamics	in	extreme	temperature	conditions	may	play	a	key	role.Despite	the	long-standing	assumption	of	the	existence	and	ecological	significance	of	alternative	phage	infection	strategies,	researchers	are	only	beginning	to
understand	the	mechanisms	underlying	these	interactions.	(doi:10.1016/j.ydbio.2011.07.010)	Crossref,	PubMed,	ISI,	Google	Scholar69.	But	should	the	next	decade	see	progress	in	this	area,	better	characterization	of	the	GRC	would	provide	many	evolutionarily	and	mechanistically	important	insights	into	the	role	of	female	meiotic	drive.We	have
entered	an	era	where	female	meiotic	drive	is	recognized	as	both	pervasive	across	taxonomic	groups	and	evolutionarily	relevant.	[35]Drosophila	americanaheterozygous	for	metacentric	fusion57–63%1.3–1.7	:	1Stewart	et	al.	Tam	J,	Merino	D.	(doi:10.1128/JB.00792-17)	Crossref,	PubMed,	ISI,	Google	Scholar42.	However,	B3GALNT2	activity	does	not
seem	to	fully	correlate	with	the	severity	of	the	observed	muscular	dystrophy	phenotypes	[43].	27,	619-626.	Brancaccio	A,	Schulthess	T,	Gesemann	M,	Engel	J.	2020Selfish	chromosomal	drive	shapes	recent	centromeric	histone	evolution	in	monkeyflowers.	5,	453-476.	Moreover,	the	host	selected	for	phage	propagation	may	not	support	the	analysis	or
could	prevent	the	observation	of	the	alternative	phage	infection	strategies.Some	of	the	observed	alternative	phage–host	interactions	may	actually	present	an	abortive	infection	of	a	cell	which	does	not	support	a	productive	infection	cycle	(i.e.	the	phage	genome	replication,	assembly	or	exit),	although	the	phage	may	enter	the	cell.	5,	412-414.
2008Genome-wide	analysis	reveals	a	cell	cycle-dependent	mechanism	controlling	centromere	propagation.	2018FlhF(T368A)	modulates	motility	in	the	bacteriophage	carrier	state	of	Campylobacter	jejuni.	(doi:10.1016/j.devcel.2010.03.013)	Crossref,	PubMed,	ISI,	Google	Scholar39.	While	pseudolysogeny	can	resolve	into	lytic	or	lysogenic	development
pathways,	‘hibernation’	represents	a	stalled	lytic	cycle	in	which	a	large	number	of	virus	particles	are	rapidly	produced	as	more	nutrients	become	available.We	support	using	the	term	‘carrier	state	life	cycle’,	when	describing	mixtures	of	phages	and	bacteria	that	persist	in	a	more	or	less	stable	equilibrium	[2,3,12,45]	(table	1	and	figure	1d).
(doi:10.1016/j.devcel.2006.11.002)	Crossref,	PubMed,	ISI,	Google	Scholar58.	A	preference	index	(PI)	was	calculated	from	the	number	of	flies	in	each	bottle	at	the	end	of	the	assay.	Infect.	We	thank	Anna	Grabowska	and	Sally	Wheatley	for	the	MCF7	and	MDA-MB-231	cell	lines	respectively,	and	School	of	Life	Sciences	Imaging	(SLIM)	for	invaluable
help	with	the	confocal	microscopes.FootnotesElectronic	supplementary	material	is	available	online	at	�	2021	The	Authors.Published	by	the	Royal	Society	under	the	terms	of	the	Creative	Commons	Attribution	License	which	permits	unrestricted	use,	provided	the	original	author	and	source	are	credited.References1.	Relative	mRNA	levels	in	strains	of
areA+	(FGSC	A26),	a	generally	de-repressed	areA	mutant	(xprD1,	HZS.216)	and	an	areA-null	mutant	(areA600,	CS3095)	were	determined	(electronic	supplementary	material,	table	S1).	The	authors	showed	that	inhibiting	Aurora	B/C	kinases,	catalytic	subunits	of	CPC,	resulted	in	a	loss	of	re-orientation.	(doi:10.1073/pnas.1304461110)	Crossref,
ISI,	Google	Scholar20.	(doi:10.1007/s11095-012-0828-z)	Crossref,	PubMed,	ISI,	Google	Scholar23.	Still,	it	is	very	interesting	to	note	that	while	in	the	class	Insecta,	the	cascade	appears	to	be	well	conserved,	some	relevant	divergences	seem	to	emerge	in	the	family	Drosophilidae	(order	Diptera).	(doi:10.1093/emboj/16.15.4676)	Crossref,	PubMed,
ISI,	Google	Scholar157.	1992Construction	of	a	transducing	virus	from	double-stranded	RNA	bacteriophage	phi6:	establishment	of	carrier	states	in	host	cells.	All	laboratory	animals	were	treated	in	accordance	with	the	Animal	Protection	Law	of	the	Czech	Republic	no.	(doi:10.2174/1389203711209070644)	Crossref,	PubMed,	ISI,	Google	Scholar24.
Mutations	affecting	specificity	of	gene	activation	alter	a	loop	residue	of	a	putative	zinc	finger.	(doi:10.1126/science.1206880)	Crossref,	PubMed,	ISI,	Google	Scholar44.	11,	445-457.	spinulosporus	(section	Nidulantes,	series	Nidulantes)	[36]	leaving,	respectively,	gaps	of	40	876	bp	and	49	972	bp	between	hxnZ	and	hxnX	(figure	5a).	2015Ectopic



clustering	of	Cajal-Retzius	and	subplate	cells	is	an	initial	pathological	feature	in	Pomgnt2-knockout	mice,	a	model	of	dystroglycanopathy.	[22]mouse1	:	251	:	20anti-FTZCflagellum	transition	zone	componentBringaud	et	al.	293,	12	068-12	080.	Amon	J,	Fernandez-Martin	R,	Bokor	E,	Cultrone	A,	Kelly	JM,	Flipphi	M,	Scazzocchio	C,	Hamari	Z.
(doi:10.1038/nmeth.2019)	Crossref,	PubMed,	ISI,	Google	Scholar81.	Physiol.	Moremen	KW,	Tiemeyer	M,	Nairn	AV.	1,	e33.	1998Expression	cloning	of	a	human	sulfotransferase	that	directs	the	synthesis	of	the	HNK-1	glycan	on	the	neural	cell	adhesion	molecule	and	glycolipids.	15,	366-381.	However,	no	homologue	has	been	identified	in	any	species	of
the	arthropod	lineage.	A	lack	of	methods	to	examine	female	meiosis	in	these	species	is	currently	an	obstacle	to	confirming	the	involvement	of	female	meiotic	drive.	The	boundaries	of	the	newly	detected	clusters	are	defined	by	the	completely	different	pattern	of	expression	of	the	flanking	genes	(loci	AN9159	and	AN9162	for	cluster	2/VI,	and	loci
AN6517	and	AN10825	for	cluster	3/I;	figure	2b).	2018Genomic	characterization	of	a	B	chromosome	in	Lake	Malawi	cichlid	fishes.	Cell	138,	1067-1082.	jejuni	phages	CP8/CP30A	in	trans	indicates	that	there	is	an	advantage	for	the	phage	carrying	the	gene	for	Cas4	[78].	Boltengagen	M,	Huang	A,	Boltengagen	A,	Trixl	L,	Lindner	H,	Kremser	L,
Offterdinger	M,	Lusser	A.	(doi:10.1016/j.bbrc.2006.09.129)	Crossref,	PubMed,	ISI,	Google	Scholar55.	2007Drug	resistance	and	the	solid	tumor	microenvironment.	Christie	GE,	Calendar	R.	B	371,	20160001.	2015Transient	junction	anisotropies	orient	annular	cell	polarization	in	the	Drosophila	airway	tubes.	Larsen	ISB,	Narimatsu	Y,	Clausen	H,	Joshi
HJ,	Halim	A.	(doi:10.1016/0012-1606(76)90287-6)	Crossref,	PubMed,	ISI,	Google	Scholar84.	Thus,	understanding	the	full	behaviour	spectrum	of	these	phages	in	the	environment	of	targeted	treatment	(e.g.	wound)	is	crucial	when	designing	new	phage	therapy	cocktails.Phage–host	coexistence	could	serve	as	a	continuous	source	of	phages	for
therapeutic,	biosanitization	and	diagnostic	purposes	[2].	However,	conceptual	and	terminological	confusion	arose	promptly	around	this	topic	and	remains	to	this	day	as	a	potential	cause	of	miscommunication	and	misunderstandings,	which	hamper	research	progress.Most	bacteriophage	life	cycles	are	ascribed	as	being	either	lytic	or	lysogenic,	the
concepts	of	which	are	universally	accepted.	In	mammals,	there	are	five	members	of	the	ING	family	of	proteins	(ING1-5,	including	several	splice	variants),	and	virtually	all	members	of	this	family	have	been	shown	to	possess	tumour	suppressive	functions	[8].	nidulans,	manually	curated	gene	models	of	hxnV,	hxnP	and	hxnZ	orthologues	and	constructed
the	schemes	of	hxn	clusters	for	hundreds	of	species.	2015Shugoshins:	tension-sensitive	pericentromeric	adaptors	safeguarding	chromosome	segregation.	(doi:10.1593/neo.08968)	Crossref,	PubMed,	ISI,	Google	Scholar50.	2014Genetic	basis	of	limb-girdle	muscular	dystrophies:	the	2014	update.	Makunin	AIet	al..2016Contrasting	origin	of	B
chromosomes	in	two	cervids	(Siberian	roe	deer	and	grey	brocket	deer)	unravelled	by	chromosome-specific	DNA	sequencing.	2014Histone	variants:	emerging	players	in	cancer	biology.	(doi:10.1186/1756-3305-3-119)	Crossref,	PubMed,	ISI,	Google	Scholar33.	The	threshold	for	the	xy	centroid	distance	was	chosen	as	4	x	z-step	size/tan(85	degrees),
which	corresponded	to	a	5	degree	tilt.	A	recent	study	further	showed	that	serine	20	(S20)	of	CENP-ACID	is	phosphorylated	by	casein	kinase	II.	Sequences	determined	by	us	are	available	under	GenBank	accession	nos.	Trends	Parasitol.	An	HRG	homologue	of	Trypanosoma	cruzi	(TcHRG)	responds	to	the	presence	of	haem	and	decreases	the	transcript
and	protein	level	in	the	epimastigotes	of	the	parasite	[37].	(doi:10.1038/nature09390)	Crossref,	PubMed,	ISI,	Google	Scholar61.	Platt	A,	Langdon	T,	Arst	HN,	Kirk	D,	Tollervey	D,	Sanchez	JM,	Caddick	MX.	However,	how	misincorporation	of	CENP-A	can	mechanistically	cause	human	diseases,	such	as	cancer,	remains	elusive.	Mutations	of	the	MCB
motif	cause	constitutive	CENP-ACnp1	expression	and	chromosome	missegregation	[152].	Moreira-Leite	FF,	Sherwin	T,	Kohl	L,	Gull	K.	Slot	JC,	Rokas	A.	This	means	that	ticks	would	not	face	a	shortage	of	haem	during	feeding.	ricinus	HRG1	homologue	with	an	‘SAHHC’	motif.	112,	1024-1040.	Cell	125,	143-160.	(doi:10.1016/0003-9861(84)90191-7)
Crossref,	PubMed,	ISI,	Google	Scholar9.	Shen	XXet	al.2020Genome-scale	phylogeny	and	contrasting	modes	of	genome	evolution	in	the	fungal	phylum	Ascomycota.	(doi:10.3390/v8030059)	Crossref,	PubMed,	ISI,	Google	Scholar34.	It	is	unclear	why	SWI/SNF	prefers	to	destabilize	CENP-ACse4	nucleosomes.	Hem1Δ	yeasts	transformed	with	empty
plasmid	(vector,	negative	control)	or	plasmid	containing	IrHRG	and	LmHRG	were	spotted	in	10-fold	serial	dilutions	based	on	optical	density	at	600	nm.	cruzi	(causing	Chagas	disease	in	Americas)	and	numerous	species	of	Leishmania	genus	(causing	cutaneous,	mucocutaneous	and	visceral	leishmaniosis	on	several	continents).	2011Disruption	of
olfactory	receptor	neuron	patterning	in	Scutoid	mutant	Drosophila.	(doi:10.1016/j.cub.2003.08.032)	Crossref,	PubMed,	ISI,	Google	Scholar29.	The	protein	(IrHRG)	sequence	was	deposited	in	GenBank/UniProt	under	accession	number	A0A131XSI2.	Using	a	genetic	screen,	Suma	et	al.	As	a	result,	cells	exhibit	mitotic	delays,	anaphase	bridges,
chromosome	fragmentation	and	spindle	disorganization,	which	lead	to	cell	and	organism	lethality	[41].	Ogawa	M,	Nakamura	N,	Nakayama	Y,	Kurosaka	A,	Manya	H,	Kanagawa	M,	Endo	T,	Furukawa	K,	Okajima	T.	Ubiquitin-mediated	CENP-A	degradation	was	also	implicated	in	senescent	human	cells	[139].	12,	532-543.	Due	to	the	ability	to	rapidly
screen	cells	in	a	population	at	a	low	magnification,	it	was	straightforward	to	identify	and	image	rarer	cell	types,	such	as	cells	in	various	stages	of	cytokinesis	(figure	1c,d;	electronic	supplementary	material,	figure	S1B).	(doi:10.1101/gad.290924.116)	Crossref,	PubMed,	ISI,	Google	Scholar116.	103,	2121-2131.	95,	5-169.	1957Cytogenetic	studies	in
Lilium	callosum:	III.	However,	Slx5-mediated	CENP-ACse4	proteolysis	acts	in	a	manner	that	is	independent	of	Psh1	[128,129].	(a,b)	Female	and	male	flies	from	the	ab3A-2	isogenic	line	(orange)	show	greater	attraction	to	ethyl	hexanoate	than	the	same	sex	flies	from	the	ab3A-1	isogenic	line	(blue;	Mann–Whitney	U,	a:	p	=	0.038,	b:	p	=	0.002).	In	other
words,	do	these	enzymes	have	substrates	other	than	α-DG?	M.M.P.	was	funded	via	Academy	of	Finland	(grant	no.	Science	334,	686-690.	Protist	159,	127-136.	(doi:10.1242/jcs.014365)	Crossref,	PubMed,	ISI,	Google	Scholar71.	PubMed,	ISI,	Google	Scholar65.	To	estimate	the	lateral	spacing	of	the	microtubules,	we	performed	the	forward	Fourier
transform	of	images	of	10	such	regions	(for	an	example	see	figure	2b).	Model.	Foltz	DR,	Jansen	LE,	Bailey	AO,	Yates	JR,	Bassett	EA,	Wood	S,	Black	BE,	Cleveland	DW.	Localizing	cytoskeletal	proteins	in	respect	to	microtubule-based	structures.	coli	lambda	phage	by	Capnocytophaga	gingivalis	swarm	[27].	(doi:10.1016/S0021-9258(20)82232-7)
Crossref,	PubMed,	ISI,	Google	Scholar4.	(doi:10.1016/j.devcel.2005.07.013)	Crossref,	PubMed,	ISI,	Google	Scholar58.	The	intracellular	phage	particles	may	confer	superinfection	exclusion.	However,	the	IC50	of	L1	was	more	than	threefold	higher	in	the	non-cancer	cell	line	MCF-10A	cells	(9.6	µM)	compared	with	the	three	breast	cancer	cell	lines	(2.4
to	3.1	µM).	Ghabrial	SA,	Suzuki	N.	Although	Pgl	systems	are	only	found	in	Actinomycetes,	a	comparable	mechanism,	called	the	BacteRiophage	EXclusion	(BREX)	system	was	discovered	in	Bacillus	cereus	[33].	(doi:10.1128/mmbr.62.1.181-203.1998)	Crossref,	PubMed,	ISI,	Google	Scholar17.	Ayte	J,	Leis	JF,	Herrera	A,	Tang	E,	Yang	H,	DeCaprio	JA.
Genes	(Basel).	57,	1255.	Sumoylation	of	CENP-A	can	promote	ubiquitin-mediated	proteolysis	of	CENP-A.	The	MBF	core	complex	also	activates	the	transcription	of	the	yox1	and	nrm1	repressor	genes,	as	well	as	other	genes	involved	in	DNA	replication.	Camacho	JP,	Sharbel	TF,	Beukeboom	LW.	(doi:10.1038/ncb3267)	Crossref,	PubMed,	ISI,	Google
Scholar43.	(doi:10.1093/glycob/cwi094)	Crossref,	PubMed,	ISI,	Google	Scholar71.	Sections	were	blocked	in	1%	FSG	(fish	skin	gelatine)	in	PBS	+	0.1	M	glycine	for	1	h	and	subsequently	exposed	to	antigen-purified	primary	antibody	(cathepsin	B,	1	:	5	in	blocking	solution)	for	3	h.	CG7379KD	promotes	evasion	of	apoptosis.	Smith	KM,	Phatale	PA,
Sullivan	CM,	Pomraning	KR,	Freitag	M.	Unfortunately,	the	biggest	road	block	to	increasing	taxonomic	sampling	is	the	general	difficulty	in	examining	female	meiosis,	a	problem	seen	in	many	species.	Nature	533,	260-264.	At	lower	concentrations	of	0.1	and	0.25	µM,	K1,	L1	and	J1	induced	abnormal	multipolar,	asymmetric	cell	divisions,	generating	3–4
daughter	cells	(figure	2c).	Kubalová	I,	Schmidt	Černohorská	M,	Huranová	M,	Weisshart	K,	Houben	A,	Schubert	V.	nidulans	an	NA-inducible	co-regulated	gene	cluster	is	extant	(hxn1/VI	cluster,	for	cluster	1	in	chromosome	VI)	comprising	six	genes,	namely	hxnS,	hxnR	(encoding	the	pathway-specific	transcription	factor),	hxnP	and	hxnZ	(encoding
transporters	of	the	major	facilitator	superfamily,	which	could	play	a	role	in	the	uptake	of	NA	and/or	NA-derivatives),	and	hxnT	(putative	flavin	oxidoreductase)	and	hxnY	(α-ketoglutarate-dependent	dioxygenase)	both	which	may	be	involved	in	the	further	metabolism	of	6-NA	[11].	36,	1201-1214.	GFP	control	(a,c)	and	IrHRG-KD	(b,d)	ticks	were	partially
engorged	for	5	days.	185,	1159-1166.	Nigg	EA,	Holland	AJ.	(doi:10.1126/science.1259308)	Crossref,	PubMed,	ISI,	Google	Scholar192.	In	this	group,	L1	possessed	the	strongest	anti-tubulin	polymerization	activity	with	an	IC50	of	0.47	µM,	comparable	to	NOC	with	an	IC50	of	0.56	µM	(figure	3c).	Zwick	ME,	Salstrom	JL,	Langley	CH.	2015Host	adaption
to	the	bacteriophage	carrier	state	of	Campylobacter	jejuni.	Stensmyr	MC,	Dekker	T,	Hansson	BS.	14,	1018-1024.	In	the	1970s,	NA	non-user	mutants	were	isolated	and	genetically	characterized	[6].	coli,	which	could	survive	lethal	treatments	like	autoclaving	and	boiling	by	shedding	their	cell	wall	[54].	88,	2196-2205.	2018Targeting	the	tumour	stroma
to	improve	cancer	therapy.	Berger	H,	Pachlinger	R,	Morozov	I,	Goller	S,	Narendja	F,	Caddick	M,	Strauss	J.	All	species	of	Lipomyces,	an	early	divergent	genus	of	the	Saccharomycotina,	include	divergently	transcribed	hxnN	and	hxnM	clustered	genes	(electronic	supplementary	material,	figure	S9).	2001The	activation	of	a	neocentromere	in	Drosophila
requires	proximity	to	an	endogenous	centromere.	2001A	new	mathematical	model	for	relative	quantification	in	real-time	RT-PCR.	(doi:10.1534/g3.118.200486)	Crossref,	PubMed,	Google	ScholarPage	3Bacteriophages,	or	(in	short)	phages,	are	viruses	that	infect	bacteria.	(b)	Non-productive,	chronic	infection,	in	which	large	amounts	of	intracellular
phage	particles	are	produced	without	host	lysis.	1998Tubulin	structure:	insights	into	microtubule	properties	and	functions.	Consecutive	confocal	z-planes	encompassing	a	complete	signal	of	these	microtubules	were	projected	to	two-dimensional	using	the	Average	intensity	algorithm	(Image/Stacks/Z	Project).	In	Nematoda,	there	are	no	POMT1/POMT2
and	O-mannosylation	does	not	seem	to	be	present;	however,	it	is	not	known	whether	C.	In	these	starvation-induced	conditions,	the	phage	genome	entry	is	arrested,	the	phage	particle	still	containing	the	genome	(or	part	of	it)	remains	on	the	host	surface	and	is	thus	sensitive	to	phage-specific	antibodies,	while	the	phage	genome	would	be	mostly	inert
and	asymmetrically	segregated	upon	cell	division.The	transmission	dynamics	of	phage	P22	were	recently	analysed	at	the	single-cell	level.	Carramusa	L,	Ballestrem	C,	Zilberman	Y,	Bershadsky	AD.	(doi:10.1534/g3.120.401131)	Crossref,	PubMed,	Google	Scholar127.	W.	2009Yurt,	Coracle,	Neurexin	IV	and	the	Na+,	K+-ATPase	form	a	novel	group	of
epithelial	polarity	proteins.	Stensmyr	MC,	Giordano	E,	Balloi	A,	Angioy	A-M,	Hansson	BS.	In	addition,	neocentromeres	can	also	generate	experimentally	in	many	species,	such	as	Schizosaccharomyces	pombe,	Candida	albicans,	Drosophila	melanogaster,	and	chicken	and	human	cells	[17–24].	The	authors	further	showed	that	the	cnp3-1	mutant	was
prone	to	promiscuous	accumulation	of	CENP-ACnp1	at	non-centromeric	regions	at	the	restrictive	temperature	when	overexpressing	CENP-ACnp1	[192].	2007Centromere	identity	maintained	by	nucleosomes	assembled	with	histone	H3	containing	the	CENP-A	targeting	domain.	Tudzynski	B.	2019Structure	of	the	inner	kinetochore	CCAN	complex
assembled	onto	a	centromeric	nucleosome.	Dehapiot	B,	Halet	G.	Natl	Acad.	Hussain	FA,	Dubert	J,	Elsherbini	J,	Murphy	M,	Vaninsberghe	D,	Arevalo	P,	Kauffman	K,	Kotska	Rodino-Janeiro	B,	Polz	M.	Methods	16,	71-74.	Error	bars	represent	±	s.e.m.	Student's	t-test	was	performed	to	determine	statistical	significance.	This	factor	is	diluted,	as	more
bacteria	become	resistant,	allowing	bacteria	to	recover	their	susceptibility	to	phage	thus	leading	to	higher	infection	rates.	Eukaryotic	Cell	7,	859-871.	2006Loading	of	Arabidopsis	centromeric	histone	CENH3	occurs	mainly	during	G2	and	requires	the	presence	of	the	histone	fold	domain.	(doi:10.1111/j.1365-2958.2010.07164.x)	Crossref,	PubMed,
ISI,	Google	Scholar76.	(doi:10.1080/10635150600755453)	Crossref,	PubMed,	ISI,	Google	Scholar57.	In	addition,	the	same	match	found	with	B4GAT1/beta-1,4-glucuronyltransferase	1	was	identified	when	using	human	LARGE1	and	LARGE2	as	bait	(all	the	sequences	details	and	alignment	scores	can	be	found	in	the	electronic	supplementary	material).
brucei	cells,	their	expansion	prior	to	imaging	would	be	very	beneficial.	They	are	represented	by	singleton	chemical	structures,	and	four	compounds	(L1,	K1,	E2	and	J1)	are	related	structures.	Z-series	were	acquired	with	a	0.35	µm	pixel	size	using	1	µm	z-sectioning.	(doi:10.1128/AEM.71.8.4872-4874.2005)	Crossref,	PubMed,	ISI,	Google	Scholar45.	Cell
136,	149-162.	(doi:10.1128/MCB.15.5.2589)	Crossref,	PubMed,	ISI,	Google	Scholar156.	(doi:10.1080/21597081.2016.1145782)	Crossref,	PubMed,	Google	Scholar50.	Cell	94,	607-613.	45,	760-775.	Phenotypic	screening	in	MDR-sup	fission	yeast	(a).	Lommel	M,	Strahl	S.	The	absence	of	dietary	haem	leads	to	the	failure	of	engorged	tick	females	to
reproduce	[3].	If	this	aspect	of	female	meiosis	(or	aspects,	as	Cortes	et	al.	1980Isolation	of	a	yeast	centromere	and	construction	of	functional	small	circular	chromosomes.	Oncotarget	8,	48	453-48	459.	(doi:10.3390/molecules21111468)	Crossref,	ISI,	Google	Scholar55.	(doi:10.1016/j.molcel.2016.02.014)	Crossref,	PubMed,	ISI,	Google	Scholar59.	Das	L,
Gupta	S,	Dasgupta	D,	Poddar	A,	Janik	ME,	Bhattacharyya	B.	(doi:10.1371/journal.pgen.1007665)	Crossref,	PubMed,	ISI,	Google	Scholar28.	ML	was	performed	under	the	empirical	mixture	model	of	substitution	CAT-LG	+	G	chosen	by	AIC.	#	Indicates	t-test	p=	0.0001,	***	indicates	t-test	p=	0.001,	n.s.	=	not	significant.Download	figureOpen	in	new
tabDownload	PowerPointTo	verify	whether	IrHRG	plays	a	role	as	a	porphyrin	transporter	in	vivo,	we	examined	whether	RNAi-mediated	silencing	of	IrHRG	in	ticks	(IrHRG-KD)	can	rescue	GaPPIX-mediated	toxicity	in	serum-fed	ticks.	The	perpendicularity	check	was	done	in	Fiji	[54].	Based	on	a	comprehensive	phylogeny	of	cluster-related	and	cluster-
non-related	HxnM	and	its	paralogues	(electronic	supplementary	material,	figure	S9)	subjected	to	reconciliation	with	the	species	tree	(using	GeneRax),	we	confirmed	HGTs	among	Ascomycota	taxa	and	HGT	from	Ascomycota	to	the	common	ancestor	of	two	species	of	Basidiomycota	(summarized	in	figure	6	with	details	in	the	legend,	and	in	electronic
supplementary	material,	figure	S9).	They	found	evidence	for	a	greater	density	of	microtubules	and	microtubule-organizing	centres	(MTOCs)	on	what	would	become	the	cortical	side	of	the	spindle,	prior	to	spindle	migration.	Ma	XJet	al.2003Gene	expression	profiles	of	human	breast	cancer	progression.	Virol.	(doi:10.1016/0092-8674(84)90013-8)
Crossref,	PubMed,	ISI,	Google	Scholar59.	Hantke	K.	Bryan	D,	El-Shibiny	A,	Hobbs	Z,	Porter	J,	Kutter	EM.	Loading	of	CENP-A	to	centromeres	is	regulated	by	the	conserved	CENP-A-specific	chaperone,	HJURP/Scm3,	in	vertebrates	and	yeasts	[51–56].	2014Tumor	cell	apoptosis	mediated	by	cytoplasmic	ING1	is	associated	with	improved	survival	in	oral
squamous	cell	carcinoma	patients.	Ensign	JC,	Rittenberg	SC.	(doi:10.7554/eLife.02137)	Crossref,	PubMed,	ISI,	Google	Scholar35.	2013Cell	cycle-dependent	deposition	of	CENP-A	requires	the	Dos1/2-Cdc20	complex.	134,	jcs254300.	214183)	and	the	Breast	Cancer	Research	Foundation	(grant	no.	(doi:10.1186/1471-2091-14-15)	Crossref,	PubMed,
ISI,	Google	Scholar27.	melanogaster,	the	Or22	locus	is	also	unique	among	the	Ors	in	exhibiting	high	levels	of	genetic	variation	and	extensive	levels	of	copy	number	variation	across	species	[15].	(doi:10.1534/g3.117.300419)	Crossref,	PubMed,	Google	Scholar130.	As	one	might	expect	from	a	selfish	‘cheater’	trying	to	win	a	race,	male	meiotic	drive
occurs	when	a	genetic	element	confers	the	ability	to	sabotage	competitor	sperm	cells,	even	though	those	sperm	cells	were	produced	by	the	same	male.	63,	3511-3516.	11,	244.	2014Preferential	accumulation	of	sex	and	Bs	chromosomes	in	biarmed	karyotypes	by	meiotic	drive	and	rates	of	chromosomal	changes	in	fishes.	19,	e3001020.	20,	1397-1406.
Science	125,	99-101.	Sojka	Det	al..2013New	insights	into	the	machinery	of	blood	digestion	by	ticks.	Grant	GD,	Brooks	L,	Zhang	X,	Mahoney	JM,	Martyanov	V,	Wood	TA,	Sherlock	G,	Cheng	C,	Whitfield	ML.	Canales	CBet	al.2020A	genetic	analysis	of	tumor	progression	in	drosophila	identifies	the	cohesin	complex	as	a	suppressor	of	individual	and
collective	cell	invasion.	10,	4046.	Abeywickrema	Met	al.2019Non-equivalence	in	old-	and	new-flagellum	daughter	cells	of	a	proliferative	division	in	Trypanosoma	brucei.	Case	Rep.	Gorelick	R,	Carpinone	J,	Derraugh	LJ.	1964The	isolation	and	characterization	of	an	RNA	bacteriophage.	2019The	E3-ligases	SCFPpa	and	APC/CCdh1	co-operate	to	regulate
CENP-ACID	expression	across	the	cell	cycle.	Interestingly,	related	dsRNA	phages	may	also	produce	similar	relationships	in	E.	Unlike	most	previous	small	molecule	screens,	which	identified	tubulin	inhibitors	through	their	cytotoxic	effects	on	human	tissue	culture	cells,	we	first	employed	fission	yeast	for	rapid	and	cost-effective	primary	screening
followed	by	screening	in	human	tissue	culture	cells.	Alternative	infection	modes	(pseudolysogeny,	carrier	cell	and	chronic	infection)	may	also	increase	the	possibility	of	superinfection	by	two	or	several	phages,	enhancing	the	likelihood	of	recombination	between	phages.	(doi:10.1371/journal.pone.0112930)	Crossref,	PubMed,	ISI,	Google	Scholar13.
(doi:10.1038/s41586-018-0767-x)	Crossref,	PubMed,	ISI,	Google	Scholar35.	Jones	RN,	Viegas	W,	Houben	A.	Live	cells	were	first	fixed	in	solution,	settled	onto	a	coverslip	and	thereafter	processed	for	ExM.	(doi:10.1093/nar/gkm415)	Crossref,	PubMed,	ISI,	Google	Scholar79.	(doi:10.1126/science.1172026)	Crossref,	PubMed,	ISI,	Google	Scholar85.
(doi:10.1038/s41598-017-08923-w)	Crossref,	PubMed,	ISI,	Google	Scholar122.	ExM	facilitates	studies	of	structures	inside	the	corset.	(doi:10.1016/j.cell.2008.10.019)	Crossref,	PubMed,	ISI,	Google	Scholar39.	iScience	23,	101437.	elegans,	for	zebrafish,	Danio	rerio	(Teleostei,	Actinopterygii),	and	for	the	house	mouse,	Mus	musculus	(Mammalia,
Rodentia).O-mannosylation,	that	was	originally	discovered	in	fungi	[74,75],	is	known	to	be	conserved	from	bacteria	to	humans	[76]	and	multiple	O-man	glycosylation	pathways	have	been	found	in	eukaryotes	[14].	(doi:10.3390/genes8110294)	Crossref,	ISI,	Google	Scholar94.	Franta	Zet	al..2010Dynamics	of	digestive	proteolytic	system	during	blood
feeding	of	the	hard	tick	Ixodes	ricinus.	Turner	TL,	Levine	MT,	Eckert	ML,	Begun	DJ.	1997Control	of	S-phase	periodic	transcription	in	the	fission	yeast	mitotic	cycle.	(doi:10.4161/psb.5.4.10805)	Crossref,	PubMed,	Google	Scholar78.	Antivir.	Grey,	%	pre-invading	cells/total	number	of	labelled	cells;	black,	%	apoptotic	pre-invading	cells/total	number	of
labelled	cells.	The	final	tree	was	rooted	using	protist	sequences	that	encode	HRG1	transporter	[12,13,24].	nidulans	genomic	DNA	library	[23]	a	plasmid	able	to	complement	hxn6	for	growth	on	6-NA	as	sole	nitrogen	source.	2003pGIL01,	a	linear	tectiviral	plasmid	prophage	originating	from	Bacillus	thuringiensis	serovar	israelensis.	Acarol.
2015Ultrastructural	evaluation	of	shrinkage	artefacts	induced	by	fixatives	and	embedding	resins	on	osteocyte	processes	and	pericellular	space	dimensions:	ultrastructural	evaluation	of	shrinkage	artefacts.	(doi:10.1016/j.celrep.2019.08.106)	Crossref,	PubMed,	ISI,	Google	Scholar143.	To	assess	synergy,	breast	cancer	CAL51	cells	were	treated	with
various	doses	of	mitotic	kinase	inhibitors	in	the	absence	(dotted	line)	or	presence	of	each	of	our	new	tubulin	inhibitors	at	a	dose	that	gives	a	5–15%	decrease	in	viability	when	that	compound	is	used	as	a	single	agent.	Drug	Discov.	Acta	(BBA)	1868,	118881.	After	24	h,	2.5	µl	drug	was	diluted	in	media	and	was	added	to	each	well.	It	was	shown	that	with
increasing	salt	concentration	the	host	survival	improved	drastically,	and	most	archaeal	cells	became	virus	carriers.	melanogaster	in	Zimbabwe	are	seasonal	specialists	of	the	highly	geographically	restricted	marula	fruit	[16].	(b)	An	example	of	an	analysis	of	distances	between	microtubules	in	the	subpellicular	corset	of	procyclic	T.	Oncotarget	5,	4244-
4256.	The	duplet	of	basic	amino	acid	residues	within	the	motif,	however,	is	conserved	across	all	homologues	examined:	‘HH’	for	I.	(doi:10.1242/jeb.208215)	Crossref,	PubMed,	ISI,	Google	Scholar8.	52,	98-99.	However,	we	think	it	is	worth	pointing	out	that	C.	Marti	R,	Zurfluh	K,	Hagens	S,	Pianezzi	J,	Klumpp	J,	Loessner	MJ.	1993Aberrations	in	confocal
fluorescence	microscopy	induced	by	mismatches	in	refractive	index.	Cenens	W,	Mebrhatu	MT,	Makumi	A,	Ceyssens	PJ,	Lavigne	R,	Van	Houdt	R,	Taddei	F,	Aertsen	A.2013Expression	of	a	novel	P22	ORFan	gene	reveals	the	phage	carrier	state	in	Salmonella	typhimurium.	Therefore,	it	is	probably	not	a	mere	coincidence	that	the	series	of	neuromuscular
diseases	collectively	defined	as	secondary	DGpathies	are	caused	by	mutations	in	genes	coding	for	proteins	involved	in	the	O-glycosylation	of	α-DG	[8,9].	(doi.org/10.1021/bi00443a031)	Crossref,	PubMed,	ISI,	Google	Scholar31.	Krylov	V,	Shaburova	O,	Pleteneva	E,	Krylov	S,	Kaplan	A,	Burkaltseva	M,	Polygach	O,	Chesnokova	E.	(d)	Three-dimensional
reconstruction	of	the	distal	part	of	the	axoneme	of	a	procyclic	T.	Three-dimensional	structures	of	POMK	have	been	solved	[45,46],	and	it	was	recently	shown	that	LARGE1	(see	paragraph	1.3)	can	work	efficiently	only	when	POMK	is	active	[22].Fukutin	(FKTN)	catalyses	the	transfer	of	ribitol-phosphate	(RboP)	to	α-DG	using	cytidine	diphosphate	ribitol
(CDP-Rbo)	as	substrate.	melanogaster	causes	alterations	to	ab3A	neuronal	responses.	39,	e103234.	The	cloning	reaction	was	transformed	into	chemically	competent	DH5α	E.	To	assess	the	bioavailability	of	haem,	we	evaluated	the	activity	of	catalase,	an	intracellular	haem-dependent	enzyme	producing	oxygen	from	the	decomposition	of	hydrogen
peroxide.	While	this	article	was	being	written,	Martins	et	al.	Trees	are	rooted	in	the	specified	out	group.	Lett.	41,	W22-W28.	This	corresponds	to	the	groove,	an	indentation	of	the	cell	body	membrane	with	an	associated	gap	in	the	subpellicular	corset	originally	observed	by	serial	block-face	scanning	EM	[30];	ExM	enabled	for	the	first	time	visualization
of	the	groove	by	light	microscopy.	We	monitored	the	thermal	stability	of	purified	tubulin	at	5	µM	(0.27	mg	ml−1)	by	gradually	increasing	the	temperature	from	25°C	to	95°C	in	the	presence	of	the	excess	Sypro	orange	fluorescent	dye	[16–18].	(doi:10.1016/j.coviro.2011.06.009)	Crossref,	PubMed,	ISI,	Google	Scholar57.
(doi:10.1016/j.semcancer.2007.08.001)	Crossref,	PubMed,	ISI,	Google	Scholar74.	279,	42	638-42	647.	1989A	case	of	X-trisomy	in	the	mouse.	Most	research	about	CWD	bacteria,	such	as	mycoplasma,	protoplasts	and	L-forms,	and	their	interaction	with	phages,	date	from	the	pre-molecular	era	[65–67].	1968The	induction	and	repression	of	the	enzymes
of	purine	breakdown	in	Aspergillus	nidulans.	Neoplasia	10,	1444-1458.	The	hxn	regulon	is	extant	only	in	the	Ascomycetes,	the	variable	organization	seen	in	different	species	includes	instances	of	complete	clustering	of	all	11	genes,	which	may	suggest	an	evolutionary	pressure	towards	the	integration	of	the	whole	hxn	gene	complement.	Dashed	lines
connect	similarly	arranged	cluster	segments	in	the	three	species.	(doi:10.1534/genetics.118.301745)	Crossref,	PubMed,	ISI,	Google	Scholar153.	A.A.	and	T.K.J.	interpreted	the	data.	(doi:10.1016/S0896-6273(00)81093-4)	Crossref,	PubMed,	ISI,	Google	Scholar5.	1973The	genetic	control	of	molybdoflavoproteins	in	Aspergillus	nidulans.	This	gene	is
required	for	inhibition	of	host	cell	lysis;	however,	it	has	been	hypothesized	that	in	this	phage–host	system	the	rI	gene	product	could	also	be	a	key	factor	in	sensing	of	and	responding	to	the	physiological	state	of	the	host	bacterium	[1].Recent	studies	of	podophage	P22	and	its	S.	Alhamidi	M,	Brox	V,	Stensland	E,	Liset	M,	Lindal	S,	Nilssen	Ø.	In	both,
optical	cross-sections	and	longitudinal	sections,	it	was	apparent	that	the	anti-HA	signal	was	confined	within	the	space	defined	by	the	outer	doublets	(figure	4d,e).	We	further	provide	evidence	of	an	association	between	ab3A	phenotype	and	behavioural	responses	in	two	different	olfactory	behaviour	paradigms.	2010Rodent	host	cell/Lassa	virus
interactions:	evolution	and	expression	of	α-Dystroglycan,	LARGE-1	and	LARGE-2	genes,	with	special	emphasis	on	the	Mastomys	genus.	Fantes	P.	PLoS	ONE	6,	e21065.	59,	163-228.	Within	the	putative	hxn	clusters	of	many	Pezizomycotina	species,	two	genes	encoding,	respectively,	a	putative	cyclic-imide	hydrolase	(hxnM	EC	3.5.2.16,	greater	than	60%
identity	with	AAY98498,	the	cyclic-imide	hydrolase	from	Pseudomonas	putida	[37])	and	a	putative	amidase	(hxnN	EC	3.5.1.4)	are	extant.	(g)	Growth	plates	(SC−ura	+	glucose)	were	supplemented	with	exogenous	ALA	and	GaPPIX.	Induced-repressed	(IR)	conditions:	transferred	to	10	mM	nicotinic	acid	and	5	mM	l-(+)di-ammonium-tartrate	for	further	2
h.	We	assessed	the	behavioural	choices	of	males	and	females	separately	in	order	to	determine	if	there	was	an	effect	of	sex	on	behaviour.	Nature	453,	1127-1131.	We	also	identified	a	third	phenotype	with	yet	another	different	odour	response	profile	(ab3A-3),	in	which	there	is	still	a	long	allele	(with	two	gene	copies)	but	Or22a	is	not	expressed	and
instead	a	functional	version	of	Or22b	determines	ab3A	response	[10].	(doi:10.1016/j.cell.2009.02.039)	Crossref,	PubMed,	ISI,	Google	Scholar53.	8,	15385.	(doi:10.1016/j.celrep.2015.06.007)	Crossref,	PubMed,	ISI,	Google	Scholar47.	In	addition	to	its	role	as	a	key	polarity	protein,	lgl	influences	the	actin	cytoskeleton,	regulates	exocytosis	and	can	also
interact	with	other	non-polarity	proteins	and	subsequently	act	in	Hippo,	Wingless-related	integration	site	(Wnt)	and	Notch	signalling,	being	therefore	involved	in	the	regulation	of	several	biological	processes,	such	as	cell	cycle	progression	and	apoptosis	[53].Our	results	further	suggest	that	the	loss	of	CG7379	leads	to	an	avoidance	of	anoikis	following
cell	detachment	from	the	epithelial	sheet,	demonstrating	the	multiple	tumour	and	invasion	suppressive	roles	of	this	gene.	(doi:10.1016/j.devcel.2013.02.009)	Crossref,	PubMed,	ISI,	Google	Scholar21.	Au	WCet	al.2020Skp,	Cullin,	F-box	(SCF)-Met30	and	SCF-Cdc4-mediated	proteolysis	of	CENP-A	prevents	mislocalization	of	CENP-A	for	chromosomal
stability	in	budding	yeast.	Lacomble	S,	Vaughan	S,	Gadelha	C,	Morphew	MK,	Shaw	MK,	Mcintosh	JR,	Gull	K.	Trifinopoulos	J,	Nguyen	LT,	von	Haeseler	A,	Minh	BQ.2016W-IQ-TREE:	a	fast	online	phylogenetic	tool	for	maximum	likelihood	analysis.	108,	53-62.	EMBO	J.	8,	e1054.	2020The	multifarious	regulation	of	the	apical	junctional	complex.	Vujošević
M,	Rajičić	M,	Blagojević	J.	For	A.	(doi:10.1093/emboj/18.6.1584)	Crossref,	PubMed,	ISI,	Google	Scholar44.	Ticks	were	kept	at	24°C	and	95%	humidity	under	a	15	:	9	h	day/night	regime.	Means	and	s.e.m.	are	shown,	n	=	3;	**	indicates	p=	0.01.	Pharmacol.	2006Basal	body	and	flagellum	mutants	reveal	a	rotational	constraint	of	the	central	pair
microtubules	in	the	axonemes	of	trypanosomes.	Buckler	ES,	Phelps-Durr	TL,	Buckler	CSK,	Dawe	RK,	Doebley	JF,	Holtsford	TP.	In	general,	these	evidence	point	towards	a	slightly	different	role	of	the	DG	complex	in	Nematoda	and	to	a	different	glycosylation	pattern	that	would	match	the	poorly	conserved	pattern	of	enzymes	involved	in	the	M3	core
synthesis.Contrary	to	what	observed	for	other	genes	of	the	cascade	that	were	already	found	duplicated	ancestrally	(POMT1/POMT2	in	Choanoflagellata	for	example),	the	LARGE1	gene	underwent	a	duplication	event	way	more	recently	[70].	Interestingly,	all	four	cells	in	which	no	multivesicular	tubule-associated	microtubules	were	present	were	in
mitosis.	(doi:10.1371/journal.pone.0205948)	Crossref,	PubMed,	ISI,	Google	Scholar117.	In	chronic	infection,	the	plaques	are	turbid	due	to	host	growth	retardation,	the	extent	of	which	depends	on	the	genome	replication	strategy	of	the	filamentous	phage	in	question	(see	§8.1).	Genome	Res.	This	table	provides	a	list	of	drive	systems	discussed	in	this
review.	Genes	9,	1-14.	(doi:10.1073/pnas.1218412110)	Crossref,	PubMed,	ISI,	Google	Scholar42.	This	is	significant	for	several	reasons.	Vidakovic	L,	Singh	PK,	Hartmann	R,	Nadell	CD,	Drescher	K.	2005Regulation	of	cancer	cell	motility	through	actin	reorganization.	POMGnT1	is	localized	in	the	cis-Golgi	via	interaction	with	the	Golgi	phosphoprotein-3,
GOLPH3	[56],	and	if	it	were	not	thus	tethered	to	the	Golgi	apparatus,	it	would	probably	interfere	with	the	ER-localized	enzymatic	action	of	POMGnT2.	2009Common	ancestry	of	the	CENP-A	chaperones	Scm3	and	HJURP.	For	DNA	amplification	and	fluorescence	measurements,	an	A	C1000	thermal	cycler	CFX96	RT	system	was	used.	Predictions	for
haem	transport	range	from	postulating	exclusive	proteinaceous	transport	systems	to	autonomous	diffusion	across	lipid	membranes	[8,9].	(doi:10.7554/eLife.22238)	Crossref,	PubMed,	ISI,	Google	Scholar46.	major	cells.	2014General	principles	for	the	formation	and	proliferation	of	a	wall-free	(L-form)	state	in	bacteria.	A	major	variant	at	this	locus	that
has	been	found	in	wild	populations	[14–16]	is	a	short	allele	in	which	a	chimaeric	receptor	called	Or22ab	produces	a	different	odour	response	profile	that	we	call	ab3A-2.	Washizaki	A,	Yonesaki	T,	Otsuka	Y.	Functional	annotation	was	performed	with	EASE	score	0.1	and	a	minimum	number	of	three	genes	for	the	corresponding	term	used	as	thresholds.
16,	125-136.	(b)	Confocal	imaging	of	a	cell	stained	with	an	anti-ClpGM6	antibody	and	C3B9	in	a	gel	expanded	in	84%	sucrose.	(doi:10.1038/s41586-019-1894-8)	Crossref,	PubMed,	ISI,	Google	Scholar33.	Although	it	might	sound	like	a	fascinating	hypothesis,	it	remains	unclear	if	the	high	degree	of	divergence	observed	in	sponges	is	directly	related	to
their	life	cycle	aspects.	194,	855-871.	Interestingly,	the	knockout	of	the	DAG1	orthologue	in	C.elegans	gives	rise	to	a	phenotype	in	the	vulvar	epithelia	as	well	as	in	the	excretory	cell	epithelia	and	in	motoneuron	axon	guidance,	but	does	not	seem	to	affect	muscle	or	be	dependent	on	dystrophin	[91].In	members	belonging	to	the	Caenorhabditis	genus,
there	are	only	orthologues	for	B3GALNT2,	FKTN,	POMGnT1,	B4GALT1	and	LARGE1.	eLife	5,	e12318.	Such	dsRNA	or	derived	small	interfering	RNA	molecules	can	be	used	to	combat	plant	and	human	pathogens	[80–83]	or	to	induce	innate	immune	responses	in	human	cell	lines	[84].	(doi:10.1016/0005-2787(68)90243-8)	Crossref,	PubMed,	ISI,	Google
Scholar13.	(doi:10.1074/jbc.M112.432807)	Crossref,	PubMed,	ISI,	Google	Scholar101.	Electronic	supplementary	material,	figure	S5B	shows	a	variety	of	cluster	organizations	in	species	of	the	Pezizomycotina	and	Saccharomycotina	subphyla,	with	the	hxnN	and	hxnM	genes	showing	different	patterns	of	integration	within	the	hxn	cluster,	yet	with	a
remarkable	conservation	of	the	hxnN–hxnV	and	hxnM–hxnW	divergently	transcribed	couples	in	classes	of	Pezizomycotina	subphyla	(electronic	supplementary	material,	figure	S5B).In	the	genome	of	C.	(doi:10.1038/s41556-019-0331-4)	Crossref,	PubMed,	ISI,	Google	Scholar164.	The	phage	could	be	eliminated	from	the	‘carrier	strains’	by	anti-phage
serum	treatment	or	by	plating.The	discovery	of	filamentous	phages	in	the	early	1960s	revealed	not	only	a	new	virion	morphotype	but	also	a	novel	life	cycle	where	the	bacterial	growth	continues	despite	the	phage	reproduction.	Right—segmentation	of	individual	structures:	BB	and	axoneme	in	green;	pBB	in	red;	microtubule	quartet	in	cyan;	nascent
microtubule	quartet	in	orange;	cytoplasmic	microtubules	in	yellow;	part	of	a	microtubule	associated	with	the	multivesicular	tubule	in	magenta;	and	the	very	anterior	part	of	the	corset	shown	in	dark	blue.	2012Breaking	the	HAC	barrier:	histone	H3K9	acetyl/methyl	balance	regulates	CENP-A	assembly.	Acta	(BBA)	1787,	681-690.	2017Cellular	and
molecular	mechanisms	of	centromere	drive.	musculus	centromeres.	1998Drosophila	coracle,	a	member	of	the	protein	4.1	superfamily,	has	essential	structural	functions	in	the	septate	junctions	and	developmental	functions	in	embryonic	and	adult	epithelial	cells.	(doi:10.1371/journal.pgen.1005930)	Crossref,	PubMed,	ISI,	Google	Scholar191.
2014Origin	and	evolution	of	B	chromosomes	in	the	cichlid	fish	astatotilapia	latifasciata	based	on	integrated	genomic	analyses.	2009Neocentromeres	form	efficiently	at	multiple	possible	loci	in	Candida	albicans.	Sciandra	F,	Bozzi	M,	Bigotti	MG,	Brancaccio	A.	2009Knockdown	of	proteins	involved	in	iron	metabolism	limits	tick	reproduction	and
development.	1989A	conserved	tripeptide	sorts	proteins	to	peroxisomes.	(doi:10.1016/j.cell.2009.02.040)	Crossref,	PubMed,	ISI,	Google	Scholar52.	(doi:10.1111/j.1420-9101.2010.02110.x)	Crossref,	PubMed,	ISI,	Google	Scholar32.	294,	7433-7444.	Using	an	antibody	against	human	E-cadherin	on	the	breast	cancer	cell	line	MCF7,	we	found	a
significant	disruption	to	both	E-cadherin	localization	and	to	AJ	integrity	following	ING1KD,	with	frequent	junctional	breaks	observed	(figure	4a–c),	suggesting	that	human	ING1	also	plays	an	important	role	in	maintaining	AJ	integrity.	(doi:10.1073/pnas.1012388108)	Crossref,	PubMed,	ISI,	Google	Scholar26.	As	already	stated,	adult	Porifera	are	static
organisms	and	this	has	possibly	favoured	an	hypoglycosylated	α-DG,	whereby	the	development	of	a	specific	multi-enzymatic	cascade	leading	to	the	high	level	of	α-DG	glycosylation	necessary	to	confer	the	muscle	stability	that	movement	requires	was	not	needed.	Summary	of	known	factors	involved	in	prevention	of	ectopic	centromere
formation.factorsfunctionrefsubiquitin-mediated	proteolysis	pathwaycontrol	CENP-A	level	at	post-translational	level[44,117–126,128–143]MBF/E2F,	Cdk5rap2control	CENP-A	level	at	transcriptional	level[77,151,152,162]chromatin	remodeling	complexesFACTfacilitate	the	interaction	of	E3	ligase	with	nucleosomal	CENP-A[102,172]HIRAregulation	of
ubiquitin-mediated	CENP-A	degradation[178–180]SWI/SNFdestabilize	chromatin	that	contains	CENP-A[182]CHRACprevent	misincorporation	of	CENP-A	at	damage	sites[183]Ccp1antagonize	CENP-A	loading	at	both	centromeres	and	non-centromeric	regions[186]H2A.Zinhibit	the	efficient	association	of	Scm3	with	chromatin[186,189,190]CENP-
Cprevent	mistargeting	of	CENP-A	to	ectopic	sites[192]Recent	exciting	findings	have	provided	substantial	insights	into	mechanisms	inhibiting	the	formation	of	ectopic	centromeres.	The	complex	is	responsible	for	recycling	dissociated	histones	during	transcription	elongation	when	nucleosomes	are	transiently	disassembled	in	front	of	RNA	polymerase
II.	Cell	Death	Dis.	There	is	also	significant	evidence	that	the	ab3A	neuron	plays	a	role	in	host-specialization	in	several	other	Drosophila	species.	With	the	above	exception,	the	enzymes	presence	is	remarkably	consistent	starting	from	other	basal	metazoan,	like	in	basal	Placozoa	where	all	the	enzymes	have	been	identified	(except	the	sulfotransferase
HNK-ST1	and	LARGE2)	(11/13).	(doi:10.1073/pnas.0706985104)	Crossref,	ISI,	Google	Scholar95.	As	more	examples	are	characterized,	it	will	be	interesting	to	evaluate	whether	or	not	certain	aspects	of	meiosis	are	more	prone	to	these	manipulations	by	selfish	elements	than	others.	T4	phage	has	been	shown	to	respond	to	the	stationary	state	of	E.	In	D.
The	expanded	cells	were	between	30	and	60	µm	long,	which,	compared	to	non-expanded	cells	(6.5–13	µm)	(electronic	supplementary	material,	figure	S3),	implicated	the	expansion	factor	of	approximately	4.6,	similar	to	the	one	observed	for	procyclic	T.	This	suggests	that	invading	cells	do	not	undergo	immediate	cell	death	and	is	in	line	with	the	ability
of	ING1,	the	CG7379	human	orthologue,	to	modulate	apoptotic	processes	[10,19,55,56].Our	transcriptomics	experiments,	knocking	down	ING1	expression	in	MCF7	breast	cancer	cells,	provide	some	mechanistic	insight	into	how	the	loss	of	ING1	function	might	affect	cell–cell	junctions	and	promote	invasion.	major,	ExM	also	provided	information	on	the
morphology	of	the	mitotic	spindle,	including	observations	of	ends	of	individual	microtubules	at	the	spindle	poles	(figure	3f–h).	26,	15-25.	Mendiburo	MJ,	Padeken	J,	Fulop	S,	Schepers	A,	Heun	P.	Andersson	MN,	Schlyter	F,	Hill	SR,	Dekker	T.	As	mentioned	above,	overexpressed	CENP-A	can	weaken	the	endogenous	kinetochore	[46,99],	which	may	lead
to	chromosome	missegregation	defects	observed	in	CENP-A-overexpressing	cancer	cells.	2003A	determinant	for	directionality	of	organelle	transport	in	Drosophila	embryos.	The	CENP-A	nucleosome	directly	interacts	with	the	kinetochore	subcomplex,	CCAN	(constitutive	centromere-associated	network),	which	is	known	to	function	as	a	platform	to
recruit	outer	kinetochore	proteins	[5,37–40].	Compound	L1	overcomes	βIII-mediated	drug	resistance.	Molecules	that	can	be	recognized	by	phages	are	for	instance,	enzymes,	transporter	proteins,	substrate	receptors	and	many	more	structures	located	on	the	outer	membrane	[19].	Plasmid	65,	102-109.	Pathol.	G3	(Bethesda)	8,	1215-1223.	Sherwin	T,
Gull	K.	Wang	S,	Yang	J,	Tsai	A,	Kuca	T,	Sanny	J,	Lee	J,	Dong	K,	Harden	N,	Krieger	C.	79,	647-662.	Drinnenberg	IA,	deYoung	D,	Henikoff	S,	Malik	HS.	Bioinformatics	27,	1164-1165.	(doi:10.1016/j.cell.2008.12.001)	Crossref,	PubMed,	ISI,	Google	Scholar6.	M.G.B.	and	A.B.	designed	and	executed	the	project	and	both	wrote	the	paper.	14,	R72.	Genomics
294,	13-21.	Deyter	GM,	Hildebrand	EM,	Barber	AD,	Biggins	S.	Moreover,	hts	mutants	displayed	phenotypes	indicative	of	disruptions	to	epithelial	integrity	(decreased	cuticle	secretion	in	embryos)	[68].	Deng	M,	Suraneni	P,	Schultz	RM,	Li	R.	Genetics	218,	iyab033.	Lima-Mendez	G,	Toussaint	A,	Leplae	R.	Preference	indices	of	the	individual	isogenic
lines	do	not	differ	significantly	between	sexes	(ab3A-1:	p	=	0.203,	ab3A-2:	p	=	0.275).	The	duration	of	mitosis	was	determined	by	live-cell	imaging,	defined	as	the	period	from	prophase	to	cytokinesis	based	on	chromatin	and	microtubule	morphologies	(figure	2a).	2006Olfactory	shifts	parallel	superspecialism	for	toxic	fruit	in	Drosophila	melanogaster
sibling,	D.	(doi:10.1016/j.devcel.2014.01.031)	Crossref,	PubMed,	ISI,	Google	Scholar137.	(e)	Examples	of	axonemal	regions	of	procyclic	T.	The	fluorescence	increase	was	monitored	every	minute	at	340	nm.	Pfaffl	MW.	The	tubulin	reaction	mixture	was	composed	of	80	mM	PIPES	(pH	6.9),	and	1	mM	MgCl2,	1	mM	EGTA,	1	mM	GTP	and	2	mg	ml−1	of
highly	purified	porcine	brain	tubulin	heterodimer	(Cytoskeleton,	cat.	(doi:10.1038/s41564-017-0061-y)	Crossref,	PubMed,	ISI,	Google	Scholar43.	Davern	CI.	Basic	Microbiol.	O'Callaghan	KM,	Ayllon	V,	O'keeffe	J,	Wang	Y,	Cox	OT,	Loughran	G,	Forgac	M,	O'connor	R.	2003Overexpression	and	mistargeting	of	centromere	protein-A	in	human	primary
colorectal	cancer.	We	observed	slender	cells	with	a	single	flagellum	as	well	as	shorter	and	rounder	cells	in	cytokinesis	(figure	1g,h),	recapitulating	the	previously	described	changes	to	the	cell	shape	associated	with	the	cell	cycle	progression	[31,32].	Importantly,	the	authors	found	that	the	stronger	centromeres	contained	6–10×	more	minor	satellite,	a
centromeric	repeat	in	mice,	than	the	weaker	centromeres.	A	prime	example	being	the	mtQ	which	in	three-dimensional	reconstructed	cellular	volumes	obtained	by	ExM	had	an	identical	position,	helical	pattern	and	handedness	as	those	previously	determined	by	EM	tomography	[7].	xprD1	is	usually	considered	to	be	the	most	extreme	de-repressed	allele
of	the	areA	regulatory	gene	[25],	however,	it	did	not	behave	as	a	de-repressed	allele	for	the	expression	of	any	hxn	gene	but	rather	as	a	partial	loss	of	function	allele	for	hxnS	and	hxnP	expression	[11]	while	being	variable	in	its	effects	on	the	genes	in	clusters	2/VI	and	3/I	(figure	3).	GO	molecular	function	was	used	as	weighting	for	the	ties	among	nodes;
10	max	resultant	attributes	and	20	max	resultant	genes	were	used.	Biodivers.	96,	379-386.	(doi:10.15252/embr.201847427)	Crossref,	PubMed,	ISI,	Google	Scholar29.	Individual	cells	were	manually	analysed	using	the	CellCognition	browser	[63].Assessment	of	apoptosis	IncuCyte	Caspase-3/7	Green	apoptosis	Reagent	from	Essen	Bioscience	(cat.	The
authors	also	demonstrate	with	a	series	of	mutants	that	‘late’	resolving	univalents	preferentially	segregate	via	capture	by	the	septin	tube	during	contractile	ring	activity	(figures	2d	and	5a).	2014Campylobacter	jejuni	acquire	new	host-derived	CRISPR	spacers	when	in	association	with	bacteriophages	harboring	a	CRISPR-like	Cas4	protein.	312,	951-961.
Furthermore,	this	spindle	asymmetry	was	essential	for	the	stronger	centromeres	to	preferentially	orient	towards	the	egg	pole	shortly	before	anaphase	I.	These	mutants	silenced	Kindr	with	small	interfering	RNAs	or	DNA	methylation,	revealing	epigenetic	methods	for	the	suppression	of	drive.	51,	53-59.	14,	1968-1972.	2013Loss	of	LARGE2	disrupts
functional	glycosylation	of	α-dystroglycan	in	prostate	cancer.	2008Genes	in	conflict:	the	biology	of	selfish	genetic	elements,	pp.	PLoS	Biol.	Perner	J,	Gasser	RB,	Oliveira	PL,	Kopacek	P.	A	recent	2018	study	leveraging	advances	in	next-generation	sequencing	(RNA-seq	and	PacBio)	combined	with	traditional	BAC	sequencing	revealed	a	gene	cluster	of
eight	or	nine	tandemly	arrayed	kinesin	genes	which	the	authors	called	Kinesin	driver	or	Kindr	[70].	(doi:10.1111/evo.12661)	Crossref,	PubMed,	ISI,	Google	Scholar32.	Lefkowitz	EJ,	Dempsey	DM,	Hendrickson	RC,	Orton	RJ,	Siddell	SG,	Smith	DB.	(g)	Quantification	of	(c–f).	Shrestha	RL,	Ahn	GS,	Staples	MI,	Sathyan	KM,	Karpova	TS,	Foltz	DR,	Basrai
MA.	(doi:10.1109/83.650848)	Crossref,	PubMed,	ISI,	Google	ScholarPage	12	error_outline	You	have	to	enable	JavaScript	in	your	browser's	settings	in	order	to	use	the	eReader.	Heun	P,	Erhardt	S,	Blower	MD,	Weiss	S,	Skora	AD,	Karpen	GH.	[19]mouse1	:	101	:	100L3B2FAZ1	constituent	of	FAZKohl	et	al.	This	work,	by	recognizing	CG7379	and	ING1	as
invasion	suppressors,	adds	further	insight	into	the	multiple	roles	that	collectively	perform	ING's	tumour	suppressive	function.Fly	stocks	were	raised	on	standard	medium	at	18°C	and	crosses	on	standard	medium	with	yeast	at	25°C.	Hara	Yet	al.2011Like-acetylglucosaminyltransferase	(LARGE)-dependent	modification	of	dystroglycan	at	Thr-317/319	is
required	for	laminin	binding	and	arenavirus	infection.	Ye	YIN,	Tellez	JD,	Durazo	M,	Belcher	M,	Yearsley	K,	Barsky	SH.	However,	it	is	also	possible	that	the	observed	clinal	allele	pattern	in	Australia	is	due	instead	to	the	Or22	locus	being	in	linkage	disequilibrium	with	another	locus	of	ecological	importance.Here,	we	therefore	investigated	if	the	different
Or22	variants	cause	changes	in	behaviours	that	may	be	important	for	individual	fitness.	2013Long	tail	fibres	of	the	novel	broad-host-range	T-even	bacteriophage	S16	specifically	recognize	Salmonella	OmpC.	We	show	that	GaPPIX-mediated	toxicity	is	displayed	in	ticks	by	feeding	engorgement	arrest,	which	can	be	partially	reversed	by	RNAi-mediated
silencing	of	IrHRG.	On	the	other	hand,	the	N	terminus	domain	of	CENP-A	is	extremely	divergent	in	length	and	sequence	[4,49].	Amrani	L,	Cecchetto	G,	Scazzocchio	C,	Glatigny	A.	Importantly,	the	signal	was	positioned	between	microtubules	of	the	corset	and	also	extended	below	its	surface	(figure	4a).	1992Taxonomic	status	of	Kitasatosporia,	and
proposed	unification	with	Streptomyces	on	the	basis	of	phenotypic	and	16S	rRNA	analysis	and	emendation	of	Streptomyces	Waksman	and	Henrici	1943,	339(AL).	(doi:10.1038/nmeth.2019)	Crossref,	PubMed,	ISI,	Google	Scholar55.	Shi	YW,	Cui	LF,	Yuan	JM.	Lu	M,	He	X.	Lastly,	as	the	components	of	these	drive	mechanisms	are	identified,	the	genes
involved	should	be	analysed	for	repetitive	use.	1999Meiotic	drive	of	chromosomal	knobs	reshaped	the	maize	genome.	This	result	confirmed	that	haem	bioavailability	within	tick	midgut	digest	cells	was	mediated	by	IrHRG	haem	transport.	We	observed	that	ExM	is	capable	of	faithfully	reproducing	information	on	the	presence,	positioning,	and
morphology	of	structures	and	structural	components.	1/2015).Membrane	feeding	of	ticks	was	performed	using	a	six-well	plate	format	according	to	Kröber	and	Guerin	[49].	We	first	show	that	broader	antennal	neuronal	responses	to	odours	are	impacted	by	ab3A	response	variation.	5,	656.	2010Multiple	GAL	pathway	gene	clusters	evolved
independently	and	by	different	mechanisms	in	fungi.	2020Abortive	infection:	bacterial	suicide	as	an	antiviral	immune	strategy.	40,	D715-D719.	16,	443-449.	2016The	functional	O-mannose	glycan	on	α-dystroglycan	contains	a	phospho-ribitol	primed	for	matriglycan	addition.	2009Transport	of	phage	P22	DNA	across	the	cytoplasmic	membrane.
Biochemistry	28,	6984-6991.	(doi:10.1126/science.272.5270.1910)	Crossref,	PubMed,	ISI,	Google	Scholar65.	It	seems	likely	that	kinesins	and	kinesin-related	proteins	are	a	common	component	of	female	meiotic	drive.Other	non-centromeric	loci	that	experience	female	meiotic	drive,	including	homogeneously	staining	region	(HSR)	on	chromosome	1,
responder	to	drive	2	(R2d2)	on	chromosome	2	and	ovum	mutant	(Om)	on	chromosome	11	in	mice,	are	prime	opportunities	for	characterization	of	non-centromeric	meiotic	driver	in	animals	[33–35,77,78].	2012Enzymatically	produced	pools	of	canonical	and	Dicer-substrate	siRNA	molecules	display	comparable	gene	silencing	and	antiviral	activities
against	herpes	simplex	virus.	They	were	resuspended	in	DMSO	(Sigma-Aldrich),	and	stock	solutions	were	stored	at	−20°C.NOC	and	colchicine	were	purchased	from	Sigma-Aldrich,	paclitaxel	was	purchased	from	Cytoskelton	Inc.,	BI2536,	Volsertib,	Barasartib	and	Dinaciclib	were	purchased	from	Selleck	Chemicals.	It	is	possible	that	the	CENP-A
nucleosomes	at	non-centromeric	regions	after	eviction	by	the	replication	fork	are	degraded	via	ubiquitin-mediated	proteolysis	during	DNA	replication.	2014Degradation	of	centromeric	histone	H3	variant	Cse4	requires	the	Fpr3	peptidyl-prolyl	Cis-Trans	isomerase.	View	PDFVolume	500,	January	2017,	Pages	259-274	rights	and	contentGenetically-
structured	simulation	Viruses	infecting	bacteria	(bacteriophages	or	phages)	are	the	most	abundant	biological	entities	on	Earth	and	play	a	critical	role	in	the	ecology	and	evolution	of	their	bacterial	hosts.	Cells	8,	156.	PLOS	Pathog.	Garkavtsev	I,	Grigorian	IA,	Ossovskaya	VS,	Chernov	MV,	Chumakov	PM,	Gudkov	AV.	The	attachment	of	the	phage	to	the
receptor	induces	conformational	changes	resulting	in	irreversible	binding.	Both	T.	2012Regulation	of	p53	by	ING	family	members	in	suppression	of	tumor	initiation	and	progression.	Williamson	RA,	Henry	MD,	Daniels	KJ,	Hrstka	RF,	Lee	JC,	Sunada	Y,	Ibraghimov-Beskrovnaya	O,	Campbell	KP.	[30]Mimulus	guttatusheterozygous	for	D	allele58–100%1.4
:	1Fishman	&	Kelly	[31]Zea	maysheterozygous	for	Ab1083%4.9	:	1Buckler	et	al.	Sunter	JD,	Gull	K.	(i)	Bar	chart	comparing	microarray	and	RT-qPCR	for	four	genes	with	differential	expression	between	ING1KD	cells	and	NON-T	cells.	The	authors	showed	that	while	BUB1	quantities	were	the	same	across	the	bivalent,	increased	localization	of	condensin
II	to	the	M.	(doi:10.1111/pbi.12904)	Crossref,	ISI,	Google	Scholar37.	1945Abnormal	segregation	during	megasporogenesis	in	maize.	Hem1Δ	yeasts	transformed	with	empty	plasmid	(vector,	negative	control)	or	plasmid	containing	IrHRG	and	LmHRG	were	spotted	in	10-fold	serial	dilutions.	2014The	histone-fold	protein	CHRAC14	influences	chromatin
composition	in	response	to	DNA	damage.	(doi:10.1002/0471142727.mb1420s92)	Crossref,	Google	Scholar54.	The	SUMO-targeted	ubiquitin	ligase	(STUbL)	links	SUMO	and	ubiquitin	modification	pathways	to	facilitate	proteolysis	of	cellular	substrates	[127].	Yu	Z,	Schwarz	C,	Zhu	L,	Chen	L,	Shen	Y,	Yu	P.	Ahmad	SFet	al..2020B	chromosomes	of	multiple
species	have	intense	evolutionary	dynamics	and	accumulated	genes	related	to	important	biological	processes.	CAL1,	the	counterpart	of	HJURP/Scm3	in	Drosophila,	was	also	implicated	in	protecting	CENP-ACID	from	degradation	[63,135].	Ciftci-Yilmaz	Set	al.2018A	genome-wide	screen	reveals	a	role	for	the	HIR	histone	chaperone	complex	in
preventing	mislocalization	of	budding	yeast	CENP-A.	2018Pseudomonas	aeruginosa	defends	against	phages	through	type	IV	pilus	glycosylation.	In	Bacteriophage	ecology:	population	growth,	evolution,	and	impact	of	bacterial	viruses	(ed.	119,	1852-1863.	2016Evolutionary	mysteries	in	meiosis.	4,	1163-1179.	(ii)	Tilted	view	showing	the	region	in	which
the	axoneme	bends	and	is	no	longer	perpendicular	to	the	imaging	plane.	We	analysed	27	axonemal	regions	of	procyclic	T.	(c)	Female	flies	expressing	Or22ab	in	the	empty	neuron	(orange)	are	more	attracted	to	ethyl	hexanoate	than	flies	expressing	Or22a	in	the	empty	neuron	(blue;	p	=	0.010).	Semi-thin	sections	(400	nm)	were	stained	with	toluidine
blue	for	1	min	at	60°C.Ultra-thin	sections	(90	nm)	were	picked	up	on	copper	grids,	contrasted	in	ethanolic	uranyl	acetate	for	30	min	and	in	lead	citrate	for	20	min.	PLoS	Genetics	14,	e1007665.	This	may	explain	why	CENP-A	and	HJURP	are	highly	expressed	in	cancer	cells.In	cancer	cells	with	elevated	CENP-A	level,	CENP-A-containing	nucleosomes
are	assembled	at	non-centromeric	regions.	Many	important	questions	remain	unanswered.	A	recent	study	suggested	that	Pht1	in	budding	yeast	also	helps	to	prevent	the	formation	of	ectopic	CENP-ACse4	chromatin	[190].CENP-C	is	a	key	subunit	of	the	inner	kinetochore	complex,	CCAN.	Oncol.	16,	4676-4688.	(doi:10.1016/j.isci.2020.101437)	Crossref,
PubMed,	ISI,	Google	Scholar11.	During	the	S-phase,	CENP-A-containing	nucleosomes	in	chromosome	arms	are	evicted	by	the	replication	fork.	6,	eabd0079.	Such	a	mutant	complementation	approach	has	been	employed	in	numerous	previous	studies	[12,18,20,27].	In	mammals,	a	consensus	sequence	for	O-mannosylation
(IXPT(P/X)TXPXXXXPTX(T/X)XX)	has	been	identified	via	extensive	mass	spectrometry	analysis	and	found	exclusively	in	α-DG	[15].	(doi:10.1093/genetics/27.4.395)	Crossref,	PubMed,	Google	Scholar63.	(doi:10.1172/JCI0215429)	Crossref,	PubMed,	ISI,	Google	Scholar44.	(doi:10.1093/bib/bbx108)	Crossref,	PubMed,	ISI,	Google	Scholar53.
(doi:10.1007/bf01193300)	Crossref,	PubMed,	Google	Scholar7.	189,	7151-7153.	Interestingly,	CAL1	also	directly	binds	CENP-C,	suggesting	that	it	may	have	similar	functions	to	the	Mis18	complex	[63,64].	1939The	toxicity	of	poisons	applied	jointly.	Google	Scholar26.	2015Control	of	microtubule	organization	and	dynamics:	two	ends	in	the	limelight.	A
second	inversion	within	section	Nidulantes	led	to	the	configuration	seen	in	A.	In	addition,	there	may	be	more	than	one	infection	mode	present	in	the	population	at	the	same	time,	and	the	most	easily	detected	modes,	such	as	the	lytic	cycle,	may	mask	alternative	development	pathways.	(doi:10.1038/sj.emboj.7600161)	Crossref,	PubMed,	ISI,	Google
Scholar145.	Rakonjac	J.	2017Spindle	asymmetry	drives	non-Mendelian	chromosome	segregation.	[25]trivalentMus	musculusheterozygous	for	metacentric	fusion40%1	:	1.5Chmátal	et	al.	2018Ribitol	restores	functionally	glycosylated	α-dystroglycan	and	improves	muscle	function	in	dystrophic	FKRP-mutant	mice.	Soc.	The	underlying	molecular
mechanisms	are	currently	unknown,	and	it	is	possible	that	they	function	like	‘neocentromeres’	the	same	way	maize	knobs	do	[34,70].	This	probably	reflects	an	increased	accessibility	of	their	epitopes	in	the	axoneme	due	its	expansion.	(doi:10.7554/eLife.03676)	Crossref,	ISI,	Google	Scholar98.	We	assumed	this	flattening	resulted	from	the	adhesion	of
live	cells	to	the	glass	surface	at	the	beginning	of	the	ExM	procedure.	2014Structure	and	function	of	bacteriophage	T4.	For	instance,	crAss	phages,	a	highly	abundant	and	ubiquitous	group	of	virulent,	gut-associated	podophages,	were	shown	to	be	able	to	coexist	(lysogeny-independently)	with	their	host	in	a	stable	interaction	[54].	Notwithstanding	the
above,	the	phylogeny	of	hxnM	suggests	several	different	origins	of	clustered	hxnMs	within	the	Saccharomycetales	from	an	unclustered	paralogue,	possibly	acquired	by	HGT	(see	below,	and	electronic	supplementary	material,	figure	S9).	All	odorants	were	at	highest	available	purity	(greater	than	98%,	Sigma-Aldrich)	and	dissolved	in	paraffin	oil	to
reach	the	specified	dilution.The	two-choice	cage	assay	was	adapted	from	Faucher	et	al.	10,	1-9.	major	cells	short	microtubules	or	plate-like	structures	associated	with	basal	and	pro-basal	bodies.	Google	ScholarPage	8Microtubules	are	dynamic	protein	polymers	composed	of	α-	and	β-tubulins.	While	the	hrg-KD	in	the	bloodstream	form	of	T.
(doi:10.1038/sj.emboj.7601503)	Crossref,	PubMed,	ISI,	Google	Scholar85.	Furthermore,	are	there	any	other	ways	to	prevent	ectopic	centromere	formation?	1979Epistatic	gene	interactions	in	the	control	of	division	in	fission	yeast.	2014Bacteria-phage	interactions	in	natural	environments.	2009Protein	O-mannosylation:	conserved	from	bacteria	to
humans.	1989A	125-base-pair	CEN6	DNA	fragment	is	sufficient	for	complete	meiotic	and	mitotic	centromere	functions	in	Saccharomyces	cerevisiae.	paxilli	and	P.	2004The	molecular	basis	of	odor	coding	in	the	Drosophila	antenna.	16,	144-153.	(doi:10.1038/ejhg.2012.40)	Crossref,	PubMed,	ISI,	Google	Scholar60.	B	chromosomes	are	known	to	drive	in
many	ways	(not	just	female	meiotic	drive)	and	can	accumulate	by	increasing	in	number	per	individual	or	as	an	increase	in	the	frequency	of	individuals	that	carry	a	B	chromosome	in	the	population	[4,90,92].	Lewis	NJ,	Hurt	P,	Sealy-Lewis	HM,	Scazzocchio	C.	29,	480-494.e5.	2017A	eukaryotic	nicotinate-inducible	gene	cluster:	convergent	evolution	in
fungi	and	bacteria.	(doi:10.1038/emboj.2010.329)	Crossref,	PubMed,	ISI,	Google	Scholar36.	ricinus	females	fed	blood	or	serum	supplemented	with	GaPPIX	(final	concentrations	shown).	(doi:10.1186/s12864-016-2933-6)	Crossref,	PubMed,	ISI,	Google	Scholar104.	Haines	N,	Seabrooke	S,	Stewart	BA.	(b)	Amino	acid	sequence	alignment	of	tick	(I.	2011A
modular	view	of	the	bacteriophage	genomic	space:	identification	of	host	and	lifestyle	marker	modules.	(doi:10.1101/2020.07.13.20120428)	Google	Scholar6.	2016Licensing	of	centromeric	chromatin	assembly	through	the	Mis18alpha-Mis18beta	heterotetramer.	20,	945-952.	Avrani	S,	Schwartz	DA,	Lindell	D.	Kudla	B,	Caddick	MX,	Langdon	T,	Martinez-
Rossi	NM,	Bennett	CF,	Sibley	S,	Davies	RW,	Arst	HN.	113,	2647-2658.	(doi:10.1016/j.mib.2005.06.003)	Crossref,	PubMed,	ISI,	Google	Scholar29.	Furthermore,	if	a	non-centromeric	drive	allele	can	only	achieve	drive	during	meiosis	I	or	during	meiosis	II,	then	control	of	recombination	can	result	in	either	heteromorphic	or	homomorphic	dyads	(balanced
or	unbalanced	bivalent,	respectively),	altering	the	opportunity	for	drive.	PubMed,	ISI,	Google	Scholar31.	Furthermore,	increased	EXOC5	mRNA	levels	were	previously	correlated	with	E-cadherin	overexpression	within	the	lymphovascular	embolus	of	inflammatory	breast	cancer	[58].RHOC	and	KDM5B	were	both	significantly	upregulated	in	our	study.
(doi:10.1242/bio.012468)	Crossref,	PubMed,	ISI,	Google	Scholar6.	Figure	3.	Endo	Yet	al..	Mozzetti	Set	al.2005Class	III	β-tubulin	overexpression	is	a	prominent	mechanism	of	paclitaxel	resistance	in	ovarian	cancer	patients.	(doi:10.1186/1471-2199-8-34)	Crossref,	PubMed,	ISI,	Google	Scholar98.	55,	2462-2472.	220,	e202007210.	These	results	imply
that	cell	wall	deficiency	could	not	only	be	an	escape	mechanism	for	the	bacterial	host,	but	the	phage	may	also	profit	from	this	situation,	as	they	could	switch	to	a	pseudolysogenic	lifestyle	within	CWD	cells.	(doi:10.1186/1471-2148-10-210)	Crossref,	PubMed,	ISI,	Google	Scholar54.	2017Cell	biology	of	cheating-transmission	of	centromeres	and	other
selfish	elements	through	asymmetric	meiosis.	The	distal	end	of	the	new	axoneme	was	found	in	the	proximity	of	the	old	axoneme	with	a	gap	separating	the	two	(figure	1c,d;	electronic	supplementary	material,	figure	S1).	Expression	of	the	hxn	genes	requires	both	the	pathway-specific	Zn-finger	factor	HxnR	and	the	wide-domain	GATA	transcription
factor	AreA	[11].	2018Hrg1	promotes	heme-iron	recycling	during	hemolysis	in	the	zebrafish	kidney.	Drosophila	pupal	nota	containing	positively	marked	mutant	clones	for	lgl4;CG7379KD;	CG7379KD	alone;	or	lgl4	alone	(highlighted	by	dashed	lines).	The	difference	in	preference	for	banana	was	highly	significant,	and	thus	to	add	further	evidence	to	this
finding	we	performed	a	binary	oviposition	preference	assay	where	flies	had	to	select	between	banana	and	just	one	other	fruit.	(doi:10.1177/117693510700300028)	Crossref,	PubMed,	Google	Scholar25.	aeruginosa	cells	was	dependent	on	the	concentration	of	nutrients	available	to	the	host:	the	lower	the	nutrient	concentration,	the	higher	the	frequency
of	pseudolysogenic	cells.	iCasper	(magenta)	and	Moe:GFP	(white)	labelled	mutant	clones	(genotypes	specified	above	panels).	(doi:10.1128/MCB.22.3.835-848.2002)	Crossref,	PubMed,	ISI,	Google	Scholar21.	47,	3395-3406.	(doi:10.1126/sciadv.abd0079)	Crossref,	PubMed,	ISI,	Google	Scholar59.	Plant	J.	Sève	P,	Reiman	T,	Dumontet	C.	jejuni	[2,3].	This
zygote	will	undergo	mitotic	divisions	and	develop	into	a	multicellular	diploid	sporophyte,	and	so	the	cycle	continues.	2020Genetic	screening	identifies	a	SUMO	protease	dynamically	maintaining	centromeric	chromatin.	2009Synthetic	heterochromatin	bypasses	RNAi	and	centromeric	repeats	to	establish	functional	centromeres.	Łobocka	MB,	Rose	DJ,
Plunkett	G,	Rusin	M,	Samojedny	A,	Lehnherr	H,	Yarmolinsky	MB,	Blattner	FR.	musculus	and	M.	eLife	3,	e03676.	(doi:10.1002/jcp.21583)	Crossref,	PubMed,	ISI,	Google	Scholar36.	71,	4872-4874.	Mellone	BG,	Grive	KJ,	Shteyn	V,	Bowers	SR,	Oderberg	I,	Karpen	GH.	There	is	rich	literature	on	phages	that	can	infect	Actinobacteria	but,	to	our	knowledge,
no	phage	is	currently	known	to	infect	Kitasatospora	viridifaciens,	which	easily	makes	CWD	cells.	13,	588-592.	2011The	tumor	suppressor	ING1	contributes	to	epigenetic	control	of	cellular	senescence.	2019The	modern	view	of	B	chromosomes	under	the	impact	of	high	scale	omics	analyses.	2015Regulation	of	kinetochore–microtubule	attachments
through	homeostatic	control	during	mitosis.	melanogaster,	individual	Ors/ORNs	can	be	either	broadly	tuned	(responding	strongly	to	a	wide	range	of	odorants)	or	narrowly	tuned	(responding	strongly	to	one	or	a	few	odorants),	albeit	with	there	being	a	continuum	in	the	breadth	of	tuning	rather	than	a	strict	dichotomy	[8,9].We	previously	reported	one	of
the	first	described	cases	of	within-species	variation	in	responses	of	a	D.	Sarkar	Det	al.2020Expansion	revealing:	decrowding	proteins	to	unmask	invisible	brain	nanostructures.	(f–g)	lgl4;	p35	(f)	does	not	phenocopy	lgl4;	CG7379KD	(b).	Secor	PRet	al.2015Filamentous	bacteriophage	promote	biofilm	assembly	and	function.	N.	293,	14	534-14	544.
(doi:10.1091/mbc.e07-05-0504)	Crossref,	PubMed,	ISI,	Google	Scholar70.	2019L-form	bacteria	growth	in	low-osmolality	medium.	Roux	Set	al.2019Cryptic	inoviruses	revealed	as	pervasive	in	bacteria	and	archaea	across	Earth's	biomes.	Altschul	SF,	Gish	W,	Miller	W,	Myers	EW,	Lipman	DJ.	2018N-terminal	sumoylation	of	centromeric	histone	H3	variant
Cse4	regulates	its	proteolysis	to	prevent	mislocalization	to	non-centromeric	chromatin.	Shannon	Pet	al..	1974Persisting	bacteriophage	infections,	lysogeny,	and	phage	conversions.	2001Degradation	of	nucleosome-associated	centromeric	histone	H3-like	protein	CENP-A	induced	by	herpes	simplex	virus	type	1	protein	ICP0.	292,	6998-7010.	Rather,	it
seemed	that	preferential	segregation	of	the	univalent	was	the	product	of	some	aspect	of	asymmetric	female	meiosis,	specifically	the	spindle	[28].	Intact	cell	junctions	were	randomly	chosen	for	analysis	within	the	clonal	or	WT	tissue.	First,	we	focused	on	FAZ	and	assessed	whether	ExM	can	differentiate	proteins	localizing	to	distinct	domains	of	the
structure.	5,	140197.	Upon	blood-feeding,	engorged	tick	females	acquire	and	deposit	haem	into	ovaries	to	allow	embryogenesis	in	laid	eggs.	In	A.	13,	83-117.	(h)	Evaluation	of	the	facilitated	toxicity	of	these	cells	in	liquid	medium	supplemented	with	ALA	and	GaPPIX	concentrations	(1.8	µM–60	µM).	Understanding	the	importance	of	destabilizing
factors	has	revealed	a	role	for	the	pericentromere	in	centromere	drive.	The	kinetochore	pathway	(discussed	above)	functions	through	kinetochore	recruitment	of	BUB1	[38,53,54].	CENP-ACnp1-GFP	forms	ectopic	foci	in	the	ccp1Δ	mutants,	whereas	overexpression	of	Ccp1	results	in	removal	of	mistargeted	CENP-ACnp1-GFP.	14,	141-152.	The	three-
dimensional	reconstruction	revealed	that	in	other	regions	not	all	the	doublets	were	resolved	(figure	2d),	owning	to	the	significantly	worse	axial	than	lateral	resolution	in	light	microscopy	[6].Based	on	transmission	EM	data,	the	axoneme	is	considered	to	be	circular	in	its	cross-section	[33],	enabling	us	to	assess	whether	the	expansion	in	ExM	was
isotropic.	(doi:10.1007/s10577-020-09637-y)	Crossref,	PubMed,	ISI,	Google	Scholar46.	2009Major	evolutionary	transitions	in	centromere	complexity.	For	screening,	images	were	acquired	with	a	20	×	objective	every	15	min	for	24–48	h	in	the	differential	interference	contrast	(DIC),	m-cherry	and	GFP	channels.	Ticks,	in	contrast,	are	obligatory	blood-
feeders	in	all	developmental	stages,	i.e.	haemoglobin	is	a	staple	constituent	of	every	tick	diet.	(doi:10.1242/jcs.090639)	Crossref,	PubMed,	ISI,	Google	Scholar37.	Volff	JN.	The	encoded	Pfd	proteins	include	PF01070.18	(FMN-dependent	dehydrogenase)	and	PF00173.28	(cytochrome	b5-like-binding	domain)	domains	and	have	a	canonical	PTS1
(peroxisomal	entry	signal)	[46].	(doi:10.1016/j.meegid.2010.07.018)	Crossref,	PubMed,	ISI,	Google	Scholar74.	Molecular	dynamic	modelling	of	polygamin	also	showed	that	the	benzodioxole	group	is	buried	in	this	hydrophobic	pocket	[19].	Some	of	the	mutations	of	POMGnT2	cause	severe	WWS	[38],	but	others	only	result	in	mild	forms	of	limb-girdle
muscular	dystrophy	[39,40],	while	POMGnT2	knockout	mice	represent	models	for	cobblestone	lissencephaly	[41].The	subsequent	β3	addition	of	GalNAc	to	the	growing	chain	is	carried	out	in	the	ER	by	B3GALNT2	[42].	On	the	other	hand,	CENP-A	can	also	be	targeted	to	highly	accessible	chromatin	regions,	where	histone	turnover	occurs,	such	as
DNase	I	hypersensitive	sites	and	transcription	factor	binding	sites	[102–104].	Paavilainen	H,	Lehtinen	J,	Romanovskaya	A,	Nygårdas	M,	Bamford	DH,	Poranen	MM,	Hukkanen	V.	brucei	cell	(also	shown	in	figure	1c)	stained	with	C3B9.	2016Acquisition	of	exogenous	haem	is	essential	for	tick	reproduction.	Santaguida	S,	Vernieri	C,	Villa	F,	Ciliberto	A,
Musacchio	A.	2011Assembly	of	Drosophila	centromeric	chromatin	proteins	during	mitosis.	26,	47-59.	Model	for	cell	cycle-regulated	CENP-ACnp1	transcription	by	the	MBF	complex.	1986Three-dimensional	reconstructions	of	the	mitotic	spindle	and	dense	plaques	in	three	species	of	Leishmania.	(i)	Three-dimensional	reconstruction	of	the	cell.	2019A
new	patient-derived	iPSC	model	for	dystroglycanopathies	validates	a	compound	that	increases	glycosylation	of	α-dystroglycan.	But	in	C.	Wilson	WH,	Carr	NG,	Mann	NH.	This	preferential	segregation	will	be	the	focus	of	this	review.	When	these	data	were	broken	down	to	analyse	oviposition	preference	for	the	individual	fruits	we	found	that,	while	flies
from	the	two	isogenic	lines	showed	similar	preferences	for	ovipositing	on	six	of	the	fruits,	ab3A-1	flies	had	a	stronger	preference	for	apricot	than	did	ab3A-2	flies	(two-way	ANOVA	with	Bonferroni	post-tests,	p	<	0.05),	and	ab3A-2	flies	had	a	stronger	preference	for	banana	than	did	ab3A-1	flies	(p	<	0.001).	(doi:10.1046/j.1365-2559.2002.01369.x)
Crossref,	PubMed,	ISI,	Google	Scholar24.	In	their	natural	environment,	bacteria	are	challenged	by	various	stresses,	such	as	changing	environmental	conditions,	competing	organisms	and	the	possibility	of	phage	attack.	Each	point	is	the	mean	value	for	two	independent	experiments.	However,	to	obtain	a	more	realistic	visualization	of	the	shape	of	the
corset,	we	adapted	the	procedure	for	the	preparation	of	specimens	for	scanning	EM	[3].	52,	1153-1163.	2019The	poly-SUMO2/3	protease	SENP6	enables	assembly	of	the	constitutive	centromere-associated	network	by	group	deSUMOylation.	Dawe	RK,	Hiatt	EN.	Eventually,	when	the	intracellular	phage	initiates	lytic	cycle	and	the	‘Trojan	horse	cell’
silently	carrying	the	phage	is	lysed,	the	phage	progeny	will	have	susceptible	hosts	available	for	reproduction.	Further	investigations	are	required	to	dissect	the	mechanistic	basis	for	the	cancer	cell	specificity	of	L1.The	development	of	drug	resistance	in	cancer	is	a	significant	challenge	for	microtubule	inhibitors	during	their	clinical	use.	We	did	not	use
the	results	of	automated	annotation	(‘Models’	or	‘mRNA’	at	nr/nt)	nor	did	we	use	deduced	protein	databases	for	the	eukaryotic	(Hxn)	proteins.	We	have	previously	characterized	a	haem-binding	glutathione	S-transferase	(IrGST1)	that	is	specifically	expressed	in	the	midgut	of	blood-fed	and	not	serum-fed	I.	(doi:10.1016/j.cub.2016.07.005)	Crossref,
PubMed,	ISI,	Google	Scholar40.	Lampson	MA,	Black	BE.	1999Cell	cycle-regulated	transcription	in	fission	yeast:	Cdc10-Res	protein	interactions	during	the	cell	cycle	and	domains	required	for	regulated	transcription.	(doi:10.2217/fmb.14.91)	Crossref,	PubMed,	ISI,	Google	Scholar14.	Curr.	Note	also	the	cleavage	furrow	separating	the	cells	into	two
daughters	along	their	anterior–posterior	axis	and	approximately	perpendicular	to	the	spindle.Download	figureOpen	in	new	tabDownload	PowerPointThe	strongly	labelled	BB	could	be	distinguished	at	the	base	of	the	flagellum.	(doi:10.1101/2020.09.11.293597)	Google	Scholar58.	99,	617-618.	As	an	example,	if	an	allele	can	manipulate	oogenesis	and
drive	during	meiosis	I	only,	then	recombination	that	produces	heteromorphic	dyads	(a	balanced	bivalent)	would	prevent	drive	during	meiosis	I.	2016Taxane	anticancer	agents:	a	patent	perspective.	Surgery	136,	303-309.	2006Adaptations	against	heme	toxicity	in	blood-feeding	arthropods.	9,	3342-3349.	Murillo-Pineda	M,	Valente	LP,	Dumont	M,	Mata
JF,	Fachinetti	D,	Jansen	LET.	nidulans,	compared	with	the	51%	identity	shown	by	the	genuine	HxnN	proteins	of	Lipomyces	starkeyi,	T.	In	their	2001	study,	Pardo-Manuel	de	Villena	&	Sapienza	[16]	proposed	the	‘unequal	centromere	number	rule’,	which	attributed	the	preferential	segregation	observed	with	trivalents	(and	even	univalents)	to	the
difference	in	number	of	distinct	centromeres	on	either	side	of	the	spindle.	Biophys.	2015A	toolkit	enabling	efficient,	scalable	and	reproducible	gene	tagging	in	trypanosomatids.	Univalent	B	chromosomes	are	not	aligned	at	the	metaphase	plate	and	can	be	randomly	found	anywhere	along	the	spindle.	For	instance,	the	non-productive,	chronic	infection
of	Pseudomonas	syringae	by	phage	phi6	[34]	as	well	as	the	productive,	chronic	infection	of	Pseudoalteromonas	by	filamentous	phage	f327	has	been	shown	to	reduce	the	host	growth	rate	[58].	Schoenmakers	S,	Wassenaar	E,	Laven	JSE,	Grootegoed	JA,	Baarends	WM.	11,	298-305.	Hence,	ExM	can	serve	as	a	substitute	of	these	EM	approaches,	which
require	highly	specialized	instrumentation,	when	the	lateral	resolution	of	about	50	nm	suffices.Our	analysis	of	the	axoneme	shape	showed	that	the	expansion	was	isotropic,	which	is	consistent	with	published	observations	of	tissues,	cells,	organelles	and	structures	[10,12,43].	Hewitt	GM.	5,	e1000400.	All	data	are	presented	as	the	median	+
interquartile	range,	n	=	12.Download	figureOpen	in	new	tabDownload	PowerPointTaken	together,	our	data	suggest	that	ab3A	response	variation	due	to	changes	at	the	D.	121,	83-109.	Phage-resistant	subpopulation	may	result	from	genetic	changes,	physiology,	communication	via	diffusible	molecules	(i.e.	like	quorum	sensing)	or	spatial	distribution
(such	as	in	biofilms)	of	the	host	cells.	2021Reduced	gene	dosage	of	histone	H4	prevents	CENP-A	mislocalization	and	chromosomal	instability	in	Saccharomyces	cerevisiae.	Mol	Cell	Neurosci.	The	ability	of	L1	to	overcome	β	III	tubulin-mediated	multidrug	resistance	was	evaluated	in	two	HeLa	isogenic	cell	lines	[23].	The	circularity	of	the	mask	was
assessed	using	the	analyse	particle	tool	by	fitting	an	ellipse	to	the	mask	and	extracting	the	aspect	ratio	of	its	major	to	minor	axis.	Oncotarget	8,	14	325-14	342.	Applying	single-cell	genomics	offers	one	solution	for	culture-independent	approaches.To	better	understand	alternative	phage	development	routes,	more	information	is	needed	on	the	molecular
details	(phage	genes,	host	factors	involved)	and	environmental	cues	establishing,	initiating	or	supporting	these	interactions.	26,	2370-2378.	99,	1441-1454.	BMC	Med.	(doi:10.1111/mmi.12134)	Crossref,	PubMed,	ISI,	Google	Scholar23.	The	former	method	of	transport	is	mediated	by	haem	transporters,	many	of	which	were	recently	identified	in	various
eukaryotic	organisms	[10].	Interestingly,	a	DG	orthologue	is	present	in	the	well-characterized	and	non-parasitic	nematode	genus	Caenorhabditis	[90],	although	no	extensive	α-DG	glycosylation	shell	has	been	found	[5].	The	temperate	phage	can	switch	from	lysogeny	to	lytic	cycle	either	spontaneously	or	as	a	result	of	external	environmental
signals.Some	DNA	phages	display	a	productive	chronic	infection	lifestyle	in	which	the	host	cell	is	not	lysed	upon	the	release	of	progeny	phage	particles;	instead,	the	particles	are	excreted	continuously	to	the	exterior	through	the	membrane	(table	1	and	figure	1a).	(doi:10.1093/molbev/msz018)	Crossref,	PubMed,	ISI,	Google	Scholar11.	Indeed,	this	is	in
line	with	the	results	of	the	current	analysis,	which	identified	a	paralogue	of	LARGE1,	corresponding	to	LARGE2,	only	in	vertebrates,	namely	in	Chondrichthyes	(although	only	observed	in	Callorhinchus	milii,	elephant	shark,	figure	3),	Teleostei,	Amphibia,	Reptilia,	Aves	and	Mammalia	but	not	in	Cyclostomata.	2014Temperature	dependent
bacteriophages	of	a	tropical	bacterial	pathogen.	170046)	and	Sigrid	Jusélius	Foundation.	All	genes	in	clusters	2/VI	and	3/I	(a)	and	the	cognate	cluster-flanking	genes	(b)	were	tested	together	with	hxnS	(in	cluster	VI/1),	which	was	included	as	a	positive	control	of	expression.	2006C.	Dempsey	CE,	Bigotti	MG,	Adams	JC,	Brancaccio	A.
(doi:10.1016/j.fgb.2010.08.004)	Crossref,	PubMed,	ISI,	Google	Scholar40.	typhimurium	[46],	suggesting	that	this	infection	strategy	may	be	common	among	dsRNA	phages.The	prevalence	of	phage	chronic	infection	in	nature	is	yet	to	be	discovered	but	filamentous	phages	have	been	isolated	from	different	host	bacteria	inhabiting	diverse	environments
such	as	deep	sea	[62],	crucifers	[63]	and	cholera	patients	[64].	Drugs	that	both	stabilize	microtubules	(e.g.	taxanes	such	as	paclitaxel)	and	destabilize	microtubules	(e.g.	vinca	alkaloids,	such	as	vinblastine)	are	also	used	as	anti-cancer	agents	[6,7].	2009Nucleotide	and	copy-number	polymorphism	at	the	odorant	receptor	genes	Or22a	and	Or22b	in
Drosophila	melanogaster.	9,	74-92.	As	described	above	(see	§8.5),	C.	1964Some	physical-chemical	and	biological	properties	of	the	rod-shaped	coliphage	m13.	The	expression	of	IrHRG_GFP,	monitored	by	flow	cytometry,	was	identical	to	that	of	Leishmania	major	HRG-GFP	construct	LmHRG_GFP	and	GFP	itself	(electronic	supplementary	material,
figure	S2).	(doi:10.1146/annurev-genet-120417-031237)	Crossref,	PubMed,	ISI,	Google	Scholar19.	Morphology	of	their	cytoskeleton,	particularly	in	the	case	of	procyclic	and	bloodstream	T.	(doi:10.1038/nprot.2007.321)	Crossref,	PubMed,	ISI,	Google	Scholar19.	It	had	been	shown	that	this	space	is	occupied	by	the	membrane	junction	termed	the
flagella	connector	[29].	Microbiology	(Reading,	Engl)	149,	2083-2092.	(doi:10.1093/molbev/msw036)	Crossref,	PubMed,	ISI,	Google	Scholar78.	Hunter	GJ.	Genetics	30,	100-113.	(doi:10.1128/JB.181.15.4505-4508.1999)	Crossref,	PubMed,	ISI,	Google	Scholar47.	Experimentally	inhibiting	Kindr	with	RNAi	also	led	to	the	loss	of	drive	and	confirmed	that
Kindr	is	required	for	knob	preferential	segregation	[70].	Short	communication.	This	prolonged	coexistence	between	phi6	and	its	bacterial	host	was	suggested	to	arise	from	changes	in	the	host	cell	wall	[34],	but	it	can	also	be	established	by	introducing	mutations	to	the	gene	encoding	the	phi6	lytic	enzyme	[36]	or	by	incorporating	a	reporter	gene	into
the	phi6	genome	[35,37].	Rusu	AD,	Cornhill	ZE,	Coutiño	BC,	Uribe	MC,	Lourdusamy	A,	Markus	Z,	May	ST,	Rahman	R,	Georgiou	M.	(doi:10.1099/jgv.0.001060)	Crossref,	PubMed,	ISI,	Google	Scholar30.	Among	centromeric	drive	systems,	the	pericentromere	should	be	investigated	as	a	potential	contributor	to	altered	transmission	rates.	CAF-1,	on	the



other	hand,	is	a	histone	chaperone	that	promotes	nucleosome	formation	behind	the	replication	fork	during	DNA	replication	[177].	2013Telomeric	repeats	facilitate	CENP-A(Cnp1)	incorporation	via	telomere	binding	proteins.	The	additional	effects	on	cell	polarity	in	lgl4	mutant	clones	(i.e.	the	mislocalization	of	both	Dlg	and	aPKC)	probably	explain	the
increased	multilayering	and	invasion	observed	in	lgl4;CG7379KD	clones,	when	compared	with	CG7379KD	alone.Since	E-cadherin	is	at	the	core	of	cell–cell	junction	adhesion	[33]	and	since	E-cadherin	localization	at	the	AJ	was	severely	disrupted	in	both	lgl4;CG7379KD	and	CG7379KD	clones,	we	hypothesized	that	if	E-cadherin	levels	could	be	restored,
this	may	partially	rescue	cell–cell	junction	defects	and	consequently	cell	delamination.	1964The	pathway	of	nicotinic	acid	oxidation	by	a	Bacillus	species.	cristatus,	A.	CAL51	(e)	and	non-cancer	cell	line	MCF-10A	(f)	were	treated	with	the	indicated	doses	of	L1	in	the	presence	(red	line)	or	absence	(black	line)	of	0.1	nM	BI2536,	added	at	the	time	of	drug
dosing.	To	test	this,	we	overexpressed	P35	specifically	within	GFP:Moe	labelled	lgl4	mutant	clones.	Kawata	H,	Kamiakito	T,	Omoto	Y,	Miyazaki	C,	Hozumi	Y,	Tanaka	A.	(doi:10.1101/2020.11.26.400515)	Google	Scholar59.	J	Cell	Sci	114,	3529-3542.	BMC	Biochem.	(a)	Three-dimensional	reconstruction	of	a	confocal	z-stack	of	a	procyclic	T.	Ranjitkar	P,
Press	MO,	Yi	X,	Baker	R,	MacCoss	MJ,	Biggins	S.	The	prime	defence	of	bacteria	is	therefore	directed	at	the	initial	prevention	of	phage	attachment	to	the	bacterial	surface-associated	macromolecules.	2018Cross-genus	rebooting	of	custom-made,	synthetic	bacteriophage	genomes	in	L-form	bacteria.	Virology	319,	274-279.	Holocentric	chromosomes	are
found	in	worms,	insects	and	some	plant	species	[95].	(doi:10.1073/pnas.1502857112)	Crossref,	PubMed,	ISI,	Google	Scholar32.	Hewitt	G.	coli:	life	after	log	from	a	phage	perspective.	We	manually	predicted	the	intron–exon	structure	of	each	(hxn)	gene,	guided	by	comparative	genomics	and	after	(in	silico)	intron	removal	deduced	the	encoded	proteins
subsequently	used	in	phylogenetic	analyses	(see	below).	(doi:10.1016/j.molcel.2010.10.014)	Crossref,	PubMed,	ISI,	Google	Scholar119.	The	amino	acid	sequence	of	Ccp1	shows	27%	identity	with	Vps75	in	budding	yeast,	although	Vps75	does	not	appear	to	be	involved	in	centromere	chromatin	function.H2A.Z	is	a	conserved	variant	of	the	core	histone
H2A,	which	shares	about	60%	sequence	similarity.	This	coincidence	indicates	possible	HGTs	between	these	taxa	(see	below,	HGT	between	Talaromyces	and	Aspergillus	section	Flavi).	(doi:10.1016/j.cell.2012.09.046)	Crossref,	PubMed,	ISI,	Google	Scholar28.	Dumontet	C,	Jordan	MA.	Similarly	to	unicellular	parasites	[43],	ticks	code	for	haem
transporters	of	different	protein	families.	Cao	F,	Miao	Y,	Xu	K,	Liu	P.	2004Five	novel	Kitasatospora	species	from	soil:	Kitasatospora	arboriphila	sp.	(doi:10.1016/0092-8674(92)90436-G)	Crossref,	PubMed,	ISI,	Google	Scholar27.	(doi:10.1083/jcb.202007195)	Crossref,	PubMed,	ISI,	Google	Scholar100.	Importantly,	we	observed	that	ExM	enables
resolving	individual	cytoskeletal	components,	such	as	the	microtubules.	nidulans	have	been	described	above.	Inhibitors	binding	to	tubulin,	as	probed	via	DSF.	110,	616-633.	RT-qPCR	analysis	of	IrHRG	expression	as	a	function	of	availability	of	dietary	haem.	23,	4615-4626.	Crossref,	Google	Scholar71.	1ZIAHL006249-01).We	would	like	to	thank	Warif
El	Yakoubi,	Eddie	(Bo)	Pan	and	Zaak	Walton	for	their	comments,	suggestions	and	careful	reading	of	the	manuscript.Footnotes©	2021	The	Authors.Published	by	the	Royal	Society	under	the	terms	of	the	Creative	Commons	Attribution	License	which	permits	unrestricted	use,	provided	the	original	author	and	source	are	credited.References1.	While	both
the	ab3A-1	and	ab3A-3	phenotypes	are	associated	with	the	long	allele,	in	our	earlier	study	of	this	locus	all	isogenic	lines	that	we	derived	from	southern	populations	had	the	ab3A-1	phenotype.	The	sensitivity	of	hxnN	expression	to	liganded	HxnR	is	supported	by	the	strikingly	higher	expression	levels	seen	for	hxnN	under	induced	conditions,	and	this	in
all	three	areA	alleles	tested.	de	Bruyne	M,	Foster	K,	Carlson	JR.	Overexpression	of	KDM5B	can	also	increase	invasion	in	vitro	and	metastatic	potential	of	gastric	tumours	in	vivo,	by	activating	the	Akt	pathway.	The	results	of	these	experiments	provide	strong	evidence	that	IrHRG	is	the	bona	fide	tetrapyrolle	transporter.	Thus,	the	physiological	binding
sites	may	have	a	more	relaxed	consensus	sequence.	A—axoneme;	BB—basal	body;	pBB—pro-basal	body;	C—corset	microtubules;	mtQ—microtubule	quartet;	P—pocket	microtubules;	Ct—cytoplasmic	microtubules;	B—individual	microtubules	extending	from	the	BB	or	pBB.	The	hxnX	gene	(cluster	2/VI)	is	at	40	748	bps	from	hxnZ	(based	on	genome
sequence	data	[21],	while	hxnN	and	hxnM	are	adjacent	to	each	other	and	transcribed	from	the	same	strand	in	chromosome	I	(cluster	3/I)	(figure	1).	(doi:10.1111/j.1744-7348.1939.tb06990.x)	Crossref,	Google	Scholar27.	HRG1	membrane	protein	was	discovered	for	all	the	major	groups	of	vertebrates	and	seemed	to	be	conserved	within	each	group.
Treatment	groups	are	specified	on	the	left-hand	side.	The	‘BLAST’	(Basic	Local	Alignment	Research	Tool)	resource	(specifically	blastp,	protein–protein	BLAST),	freely	available	at	NCBI,	has	been	used	for	all	the	searches,	except	that	for	Oscarella	carmela	belonging	to	the	Homoscleromorpha	sponges	(Porifera),	where	the	one	available	at	Compagen
(www.compagen.org)	has	been	employed.	Cell	61,	774-787.	coli	host	by	entering	a	‘hibernation’	mode,	a	persistent	but	reversible	dormant	state	in	which	the	phage	development	halts	before	the	completion	of	the	protein	capsid	[44].	Skene	PJ,	Henikoff	S.	Dunleavy	EM,	Beier	NL,	Gorgescu	W,	Tang	J,	Costes	SV,	Karpen	GH.	Genetics	211,	861-875.
Gkikopoulos	Tet	al.2011The	SWI/SNF	complex	acts	to	constrain	distribution	of	the	centromeric	histone	variant	Cse4.	Finally,	we've	suggested	that	preferential	segregation	involving	univalent	chromosomes	may	be	mechanistically	similar	across	systems.	(doi:10.3389/fncel.2018.00253)	Crossref,	PubMed,	ISI,	Google	Scholar7.	We	used	the	rapid	PCR-
only	approach	to	generate	cell	lines	expressing	proteins	of	interest	tagged	at	their	endogenous	loci	with	a	small	epitope	tag	[49].	Five	compounds	showed	almost	complete	inhibition	of	tubulin	polymerization	(figure	3a),	and	six	compounds	inhibited	polymerization	partially	(figure	3b).	2017Multiple	E3s	promote	the	degradation	of	histone	H3	variant
Cse4.	Hum.	(doi:10.1002/jobm.3620260106)	Crossref,	PubMed,	ISI,	Google	Scholar67.	Cataldi	MP,	Lu	P,	Blaeser	A,	Lu	QL.	13,	790-801.	21,	743-754.	For	membrane	feeding	experiments,	the	haemin	stock	solution	(5	mM	haemin	dissolved	in	100	mM	NaOH)	was	diluted	to	625	µM	final	concentration,	establishing	haem	equimolarity	with	1%
haemoglobin	(w/v).	Recently,	it	has	been	reported	that	indeed	FKRP	directs	sialylation	of	fibronectin	at	the	muscle	basement	membrane,	influencing	the	overall	stability	of	sarcolemma	in	muscular	dystrophy	and	therefore	strongly	suggesting	the	existence	of	multiple	target/pathways,	alternative	to	DG,	affected	by	the	‘M3’	enzymes	[81]The	very	high
degree	of	conservation	observed	in	Chordata	strengthens	the	evidence	that	these	13	enzymes	are	important	for	muscle	stability	(figure	2).	Using	a	visual	genetic	screen,	Dong	et	al.	We	have	imaged	invading	cells	in	our	system	for	up	to	2	h	post-delamination	without	observing	any	obvious	signs	of	cell	death.	29,	254-257.	Interestingly,	even	without
asymmetric	kinetochore	size,	H2A	pT121,	Shugoshin	and	MCAK	showed	asymmetric	localization	with	higher	enrichment	on	M.	Suma	M,	Kitagawa	T,	Nakase	Y,	Nakazawa	N,	Yanagida	M,	Matsumoto	T.	Biochim.	Post-translational	modifications	of	the	canonical	histone	H3	at	centromeres	are	important	for	the	proper	assembly	of	CENP-A	chromatin
[35,36].	1994Fission	yeast	cut3	and	cut14,	members	of	a	ubiquitous	protein	family,	are	required	for	chromosome	condensation	and	segregation	in	mitosis.	Fasciclin	III	staining	could	not	be	quantified	in	lgl;	CG7379KD	clones	due	to	an	almost	complete	lack	of	protein	localization	at	the	cell	cortex.	Figure	8.	2002The	tumour	suppressor	p33ING1	does
not	regulate	migration	and	angiogenesis	in	melanoma	cells.	Indeed,	gene	loss	events	frequently	derive	from	a	parasitic	lifestyle.	(doi:10.1016/j.plasmid.2010.12.004)	Crossref,	PubMed,	ISI,	Google	Scholar25.	List	of	used	antibodies.	(doi.org/10.1016/j.ejps.2019.105045)	Crossref,	PubMed,	ISI,	Google	Scholar29.	(doi:10.1074/jbc.M115.701813)
Crossref,	ISI,	Google	Scholar123.	Our	previous	transcriptomic	study	did	not	indicate	any	differences	in	levels	of	IrHRG	in	midguts	of	serum-	and	blood-fed	ticks	[19].	A	PI	was	calculated	as	(T	−	C)/(T	+	C)	where	T	is	the	number	of	flies	in	the	test	odorant-containing	bottle	and	C	is	the	total	number	of	flies	in	the	control	bottle.	In	trisomy	X	worms,	two
X	chromosomes	form	a	bivalent	while	the	third	homologue	is	left	to	form	a	univalent	in	metaphase	I	[85].	Image	Process.	2016Heme	mobilization	in	animals:	a	metallolipid's	journey.	(doi:10.1038/s41571-018-0007-1)	Crossref,	PubMed,	ISI,	Google	Scholar38.	Maneville	for	laboratory	support.	2012Centromere	protein-A,	an	essential	centromere	protein,
is	a	prognostic	marker	for	relapse	in	estrogen	receptor-positive	breast	cancer.	To	understand	how	stronger,	larger	kinetochores	could	interact	with	the	spindle	such	that	biased	segregation	could	be	achieved,	another	2017	study	looked	for	asymmetry	in	the	microtubules	(which	interact	with	kinetochores)	of	either	side	of	the	spindle	[40].
(doi:10.18632/oncotarget.1907)	Crossref,	PubMed,	Google	Scholar11.	Created	with	BioRender.com.Download	figureOpen	in	new	tabDownload	PowerPointIn	addition	to	receptors	molecules,	proteins	and	lipopolysaccharides,	some	phages	can	also	attach	to	structures	that	are	not	located	directly	on	the	cell	wall	or	outer	membrane	of	bacteria,	such	as
flagella,	pili	and	capsules.	All	these	results	point	towards	a	specific	significance	of	LARGE2	rather	than	a	mere	functional	redundancy.	Development	140,	2513-2524.	Kanagawa	M,	Toda	T.	This	highly	conserved	domain	has	the	highest	degree	of	homology	among	the	ING	proteins	[6]	and	also	shares	a	very	strong	identity	of	78%	with	the	PHD	domain	of
CG7379	[7].Loss	of	chromosomal	locus,	translocation	to	the	mitochondria,	mutation	(rarely),	but	mainly	decreased	expression	of	ING1	have	been	documented	in	various	mammalian	cancers	[9,10].	The	insets	show	the	microtubule	corset	and	the	axoneme,	respectively.	Diderm	(Gram-negative)	bacteria	on	the	other	hand	display	a	large	variety	of
molecules,	as	seen	in	figure	2b	[12].	(doi:10.1093/molbev/msh256)	Crossref,	PubMed,	ISI,	Google	Scholar7.	1978The	genetic	control	of	the	molybdoflavoproteins	in	Aspergillus	nidulans.	Perpelescu	M,	Nozaki	N,	Obuse	C,	Yang	H,	Yoda	K.	32,	506-516.	L1	(a)	and	Paclitaxel	(b)	were	added	at	increasing	concentrations	to	HeLa	cells	(black	line)	and	Hela
cells	expressing	WTβIII	tubulin	(red	line)	to	evaluate	cellular	viability.	Frisvad	JCet	al.2019Taxonomy	of	Aspergillus	section	Flavi	and	their	production	of	aflatoxins,	ochratoxins	and	other	mycotoxins.	(doi:10.7554/eLife.03943)	Crossref,	ISI,	Google	Scholar66.	13,	789-803.	Protchenko	O,	Shakoury-Elizeh	M,	Keane	P,	Storey	J,	Androphy	R,	Philpott	CC.
[11]HxnT	(AN9177)	(388	AAs)cluster	1/VIMT707472	this	workOYE-like	FMN	(cd02933,	9–368	AAs,	0	×	10+00);old	yellow	enzymeFadH	(COG1902,	6–387	AAs,	1.12	×	10−117)HxnS	(AN9178)	(1396	AAs)cluster	1/VIKX585438	Amon	et	al.	Dekker	T,	Ibba	I,	Siju	KP,	Stensmyr	MC,	Hansson	BS.	To	examine	and	verify	the	presumed	function	of	IrHRG	as	a
membrane-localized	haem	transporter,	we	used	complementation	assays	with	Saccharomyces	cerevisiae	yeasts	that	do	not	code	for	HRG1-related	protein	homologues	[11].	Moreover,	due	to	a	well-defined	morphology	of	their	cellular	cytoskeleton	protists	enable	assessing	the	ExM	approach	at	cellular	dimensions.In	this	work,	we	set	out	to	optimize
and	validate	ExM	for	Trypanosoma	brucei	and	Leishmania	major	cells,	which	possess	a	complex,	highly	defined	and	relatively	well-characterized	microtubule-based	cytoskeleton,	as	described	above.	Fly	(Austin)	2,	29-35.	The	production	of	polar	bodies	and	the	fact	that	only	one	sister	chromatid	of	four	from	a	pair	of	homologous	chromosomes	will
make	it	into	the	egg	provides	the	opportunity	for	there	to	be	one	‘winner’	and	three	‘losers’	(figure	1a,b).	Wang	X,	Rosales	JL,	Gao	X,	Lee	KY.	terreus	and	Cyphellophora	europaea.	However,	in	most	Penicillia	and	Talaromyces	species	the	hxnS	gene	is	absent.	Growth	was	normalized	to	DMSO-treated	cells.	Fifteen	ticks	were	placed	in	a	feeding	unit
lined	with	a	thin	(approximately	120	µm	for	adults;	approximately	80	µm	for	juveniles)	silicone	membrane.	2015Dystroglycanopathies:	about	numerous	genes	involved	in	glycosylation	of	one	single	glycoprotein.	1999Isolation	of	additional	bacteriophages	with	genomes	of	segmented	double-stranded	RNA.	Thus,	a	culture-independent	approach	could
give	a	more	complete	view	of	the	frequency	of	different	phage–host	interaction	types	in	nature.	variegatum	protein	sequences.	2018Spindle	tubulin	and	MTOC	asymmetries	may	explain	meiotic	drive	in	oocytes.	europaea,	all	11	genes	are	included	in	a	single	mega-cluster,	albeit	in	a	different	arrangement;	nevertheless,	two	divergent	couples	are
conserved	(hxnS–hxnT	and	hxnM–hxnW)	(figure	5b).	Migrating/	invading	cells	were	detached	from	the	bottom	of	the	inserts	using	accumax	cell	detachment	solution	(Millipore)	and	stained	for	DNA	content	using	CyQuant	GR	dye	(Thermo	Fisher	Scientific).	(doi:10.1016/s1087-1845(02)00522-4)	Crossref,	PubMed,	ISI,	Google	Scholar31.	Notes	10,	19.
(doi:10.1038/nature06934)	Crossref,	PubMed,	ISI,	Google	Scholar17.	2018Fission	yeast	CENP-C	(Cnp3)	plays	a	role	in	restricting	the	site	of	CENP-A	accumulation.	Elife	3,	e03941.	Schematic	presentation	of	alternative	phage	infection	strategies.	Dunleavy	EM,	Roche	D,	Tagami	H,	Lacoste	N,	Ray-Gallet	D,	Nakamura	Y,	Daigo	Y,	Nakatani	Y,	Almouzni-
Pettinotti	G.	In	addition,	neocentromeres	form	at	non-centromeric	chromosome	arms	[12,13].	Phylogenetic	analyses	nested	the	parasitic	nematodes	(Trichinella	sp.	In	this	way,	we	could	identify	genes	that	when	knocked	down	(KD)	work	cooperatively	with	lgl4	to	promote	tumour	progression	[5].Our	screen	identified	CG7379	as	a	strong	hit	for
invasion,	with	lgl4;	CG7379KD	mutant	clones	showing	a	significant	increase	in	the	number	of	polarized	epithelial	cells	seen	beneath	the	epithelial	sheet	[5]	(figure	1a–e).	All	microtubule	destabilizing	compounds	screened	in	this	study	showed	a	similar	phenotype	in	fission	yeast:	no	interphase	microtubules	or	mitotic	spindles	were	detectable,	and
tubulin	was	found	to	be	present	in	the	nucleus	(figure	1c,b).	Importantly,	the	authors	examined	three	paracentric	inversions,	none	of	which	altered	the	strength	of	drive,	suggesting	meiotic	drive	is	controlled	by	the	centromere,	and	not	inversion	polymorphisms	[25].	When	testing	isogenic	lines	and	natural	populations	one	hundred	flies	were	starved
on	1%	agarose	for	24	h	before	being	released	into	the	cage.	These	data	indicate	that	L1	competes	with	colchicine	binding	to	purified	tubulin,	suggesting	that	L1	binds	to	tubulin	within	the	colchicine-binding	site.	Maniloff	J,	Dybvig	K.	Bouchet-Séraphin	C,	Vuillaumier-Barrot	S,	Seta	N.	Error	bars	represent	±	s.e.m.	Scale	bars:	10	µm.	2017Drosophila
melanogaster	as	a	model	of	muscle	degeneration	disorders.	(doi:10.1038/emboj.2009.173)	Crossref,	PubMed,	ISI,	Google	Scholar3.	Thus,	in	addition	to	lysogeny	[55],	other	alternative	infection	modes	can	be	an	important	underlying	factor	behind	the	observed	modularity	and	mosaicism	of	the	phage	genomes	[56].Phages	exert	pressure	on	their
bacterial	hosts,	which	can	favour	the	emergence	of	host	variants	bearing	mutations	in	the	genes	involved	in	phage	receptor	synthesis	[4,57].	2008Genomic	analysis	of	adaptive	differentiation	in	Drosophila	melanogaster.	(doi:10.1242/jcs.114.3.493)	Crossref,	PubMed,	ISI,	Google	Scholar35.	This	is	interesting	because	the	rest	of	the	genome	is	expected
to	experience	selective	pressure	to	suppress	drive,	and	it	is	possible	that	this	epigenetic	control	may	represent	a	common	route	to	suppression.	44,	S13-S16.	Within	section	Nidulantes,	the	first	inversion	on	chromosome	VI	resulted	in	the	separation	of	the	clusters	1/VI	and	2/VI,	inverting	the	position	and	orientation	of	hxnX,	hxnW	and	hxnV	(in	cluster
2/VI)	in	relation	to	hxnS	(in	cluster	1/VI)	(figure	5a).	Cell	cycle-regulated	CENP-A	transcription	as	a	key	step	to	control	CENP-A	level.	These	include	for	example	an	ultrastructural	investigation	of	cells	that	are	rare	in	a	population;	yet	these	may	be	key	for	understanding	life	cycle	transition	processes.	62,	181-203.	coli	cells	(ThermoFisher	Scientific),
which	were	selectively	grown	on	LBKAN	plates.	The	cluster	of	this	species,	which	includes	pfdB,	is	similar	to	that	of	other	Flavi,	except	that	hxnP	is	missing	and	neither	of	the	two	hxnM	paralogues	is	included	in	the	cluster.	2013Protein	complex	directs	hemoglobin-to-hemozoin	formation	in	Plasmodium	falciparum.	The	last	step	of	this	ER	enzymatic
phase	is	carried	out	by	POMK	(SGK196),	a	kinase	that	works	with	ATP	as	a	donor	substrate	and	is	involved	in	the	phosphorylation	of	the	M3	glycan	mannose	on	its	C-6	position	[44].	A	list	of	primers	is	available	as	electronic	supplementary	material,	table	S2.The	protein	sequence	obtained	was	verified	by	NCBI-BLAST	search	with	the	closest	scores
being	to	the	I.	206,	1707-1715.	Yoshida-Moriguchi	T,	Campbell	KP.	In	four	of	the	seven	cells	with	a	single	flagellum	a	microtubule-based	structure	extending	in	an	arch	from	the	pBB	towards	the	axoneme	was	present	(figure	3c,e);	it	probably	corresponded	to	the	nascent	mtQ	previously	observed	by	EM	in	this	cell	type	[8].Additional	structures
included	pocket	microtubules,	observed	alongside	20	axonemes	on	the	opposite	side	to	the	mtQ	(figure	3d),	and	cytoplasmic	microtubules,	which	were	also	associated	with	20	axonemes	(only	partially	overlapping	with	the	set	of	axonemes	with	the	pocket	microtubules),	but	ran	orthogonal	to	the	mtQ	(figure	3c,d).	2019Phage	therapy:	going	temperate?
Trends	Microbiol.	Science	294,	610-612.	This	gene	is	duplication	of	a	gene	present	elsewhere	in	these	organisms	and	omnipresent	in	the	Eurotiomycetes.	K.H.S.	conceived	the	experiments,	interpreted	the	data	and	performed	the	experiments.	When	bacteria	are	living	in	a	biofilm,	this	mode	of	growth	already	acts	as	the	first	layer	of	protection.
Subsequently,	the	FFT	command	(Process/FFT/FFT)	was	used	to	compute	the	forward	Fourier	transform	and	display	the	resulting	frequency-domain	image.	(a)	Individual	z-planes	(left)	and	three-dimensional	reconstruction	(right)	of	the	BB	area	of	an	expanded	procyclic	T.	100,	1282-1293.	While	it	has	been	thought	that	colchicine	is	too	toxic	for
cancer	therapy,	benzodioxole-containing	compounds	such	as	LI,	which	target	colchicine-binding	sites,	may	offer	an	anti-microtubule	therapeutic	strategy	with	reduced	side	effects,	when	combined	with	other	drugs	such	as	anti-Plk1	inhibitors.Among	the	compounds	that	exhibited	microtubule	assembly	defects	in	fission	yeast,	L8	and	B8	did	not	show
any	detectable	effect	on	in	vitro	microtubule	polymerization	(electronic	supplementary	material,	table	S1).	These	microtubules	corresponded	to	the	microtubules	associated	with	the	multivesicular	tubule	observed	by	EM	in	cell	sections	[36].	(doi:10.1126/science.aba5435)	Crossref,	PubMed,	ISI,	Google	Scholar79.	Z.	2008A	repetitive	protein	essential
for	the	flagellum	attachment	zone	filament	structure	and	function	in	Trypanosoma	brucei.	For	example	in	Mycobacterium	bovis,	where	L-forms	were	isolated	after	nutrient	starvation	and	cryogenic	stress	treatments	[53]	or	in	E.	(doi:10.1093/jhered/esw059)	Crossref,	PubMed,	ISI,	Google	Scholar101.	Georgiou	M,	Baum	B.	For	both	females	(figure	2a)
and	males	(figure	2b)	we	found	that	ab3A-2	flies	were	significantly	more	attracted	to	ethyl	hexanoate	than	ab3A-1	flies	(Mann–Whitney	U	of	ab3A-1	versus	ab3A-2:	females	p	=	0.038;	males	p	=	0.004).	This	is	analogous	to	the	situation	observed	for	nadA,	where	there	is	a	likely	steric	interference	of	the	binding	of	AreA	with	that	of	the	specific
transcription	factor	UaY,	the	two	sites	being	separated	by	3	bp	[29].	As	shown	in	figure	8,	the	IC50	of	four	of	these	compounds,	A15	(9.2–15.	USA	114,	E8184-E8193.	2012Cryo-electron	tomography	and	3-D	analysis	of	the	intact	flagellum	in	Trypanosoma	brucei.	Amyloid	fibre	networks	inhibit	phage	transport	into	the	biofilm	and	also	coat	the	surface
of	individual	cells	to	prevent	phage	attachment	[40].	(doi:10.1126/science.aan0092)	Crossref,	PubMed,	ISI,	Google	Scholar41.	bioRxiv.	For	both	isogenic	lines	we	observed	no	significant	difference	in	preference	between	males	and	females	(ab3A-1	males	versus	females:	p	=	0.206;	ab3A-2	males	versus	females:	p	=	0.278).	2011The	F	box	protein
partner	of	paired	regulates	stability	of	Drosophila	centromeric	histone	H3,	CenH3(CID).	Moreover,	in	T.	(doi:10.1186/s13104-016-2322-x)	Crossref,	PubMed,	Google	Scholar7.	Another	non-mutually	exclusive	explanation	is	that	it	may	be	due	to	the	epigenetic	nature	of	CENP-A	in	regional	centromeres	[41,43,44].	melanogaster	Or22	locus	is	associated
with	differences	in	two	different	olfactory-driven	behaviours.	(doi:10.1016/s0166-6851(03)00163-4)	Crossref,	PubMed,	ISI,	Google	Scholar43.	Nevertheless,	recent	discoveries	suggest	that	these	infection	modes	are	likely	much	more	widespread	and	prevalent	in	nature	than	is	currently	appreciated	[3,54,57].	Yu	ZCet	al.2015Filamentous	phages
prevalent	in	Pseudoalteromonas	spp.	Poon	SK,	Peacock	L,	Gibson	W,	Gull	K,	Kelly	S.	wh78031.	(doi:10.1111/j.0022-3646.1996.00506.x)	Crossref,	ISI,	Google	Scholar66.	In	Mus	musculus	mice,	equational	division	of	the	univalent	X	chromosome,	separating	sister	chromatids,	did	occur	in	meiosis	I	in	some	oocytes	[27,28].	All	authors	gave	final	approval
for	publication	and	agreed	to	be	held	accountable	for	the	work	performed	therein.We	declare	we	have	no	competing	interests.This	work	was	supported	by	the	Academy	of	Finland	Postdoctoral	Researcher	funding	for	S.M.	(grant	no.	(doi:10.2183/pjab.95.004)	Crossref,	PubMed,	ISI,	Google	Scholar41.	The	immunity	factors	are	further	passed	down	to
the	siblings	of	the	P22-free	cell,	resulting	in	immune	subpopulation	(population-level	carrier	state	life	cycle;	see	§4).	A	predicted	transmembrane	topology	of	HRG	and	haem	is	shown	on	the	cartoon	to	the	right.Download	figureOpen	in	new	tabDownload	PowerPointInterestingly,	the	HRG1	homologue	has	not	yet	been	identified	in	blood-feeding	insect
species,	but	was	found	to	be	preserved	in	several	non-blood-feeding	insect	groups	(beetles,	termites	and	ants)	(electronic	supplementary	material,	figure	S1).	2014Genes	on	B	chromosomes	of	vertebrates.	The	hypothesis	that	cell	wall	deficiency	could	be	a	new	and	underexplored	mechanism	for	phage	evasion	raises	several	interesting	research
options.	1957Meiotic	drive	as	an	evolutionary	force.	Without	Nrm1	and	Yox1,	the	MBF	activator	core	complex	remains	active	throughout	the	cell	cycle,	resulting	in	an	abnormal	accumulation	of	CENP-ACnp1	transcripts.	Carmena	M,	Wheelock	M,	Funabiki	H,	Earnshaw	WC.	bioRxiv	2020,	08.29.273540.	Approximately	96%	of	all	known	phages	are
tailed	phages	(figure	1)	belonging	to	the	order	Caudovirales,	which	can	vary	tremendously	in	size,	structure	and	DNA	content.	So	why	would	preferential	segregation	extrude	a	univalent	chromosome	with	the	polar	body?	The	encoded	protein	has	only	35%	identity	with	HxnN	of	A.	Rather	than	measuring	the	response	of	a	single	neuron,	an	EAG	signal
represents	the	summed	responses	of	all	ORNs	in	the	vicinity	of	the	recording	electrode	[23]	(see	[1,24]	for	diagram	of	ORN	distribution	on	the	antenna).We	tested	the	EAG	responses	of	fly	lines	isogenic	(fully	homozygous)	for	the	second	chromosome	that	individually	exhibit	the	ab3A-1,	ab3A-2,	and	ab3A-3	phenotypes	to	serial	dilutions	of	odorants
that	we	previously	showed	were	able	to	distinguish	between	the	three	phenotypes	at	the	single	neuron	level	[10].	(doi:10.1083/jcb.201312067)	Crossref,	PubMed,	ISI,	Google	Scholar4.	Roa	M.	In	the	case	of	L1,	however,	colchicine	and	other	colchicine-binding	site	drugs	remain	effective	in	cells	overexpressing	βIII	tubulin	[51],	and	the	colchicine-
binding	site	microtubule	inhibitors	can	target	tumour	vasculature.	It	has	been	previously	shown	that	such	a	fragmented	distribution	of	E-cadherin,	Armadillo	and	α-catenin	correlates	with	junctional	discontinuities	[1].	1946Bacterial	viruses	or	bacteriophages.	54,	2121-2129.	All	authors	analysed	the	results	and	gave	final	approval	for	publication.We
have	no	competing	interests.Work	was	supported	by	the	Hungarian	National	Research,	Development	and	Innovation	Office	(grant	no.	sechellia	are	specialists	of	the	morinda	fruit,	and	their	detection	of	this	fruit	is	mediated	by	it	releasing	methyl	hexanoate,	which	is	predominantly	detected	by	ab3A	neurons	[19].	cholera	[41].	Hewawasam	GS,
Dhatchinamoorthy	K,	Mattingly	M,	Seidel	C,	Gerton	JL.	Furthermore,	chromosome	V	univalents	in	mutants	also	showed	preferential	segregation	to	the	polar	body,	suggesting	a	general	property	of	univalents	to	be	preferentially	extruded	to	the	polar	body	in	C.	Neocentromeres	can	naturally	form	in	regions	without	canonical	centromere	DNA
sequences	[12–16].	1989Ultrastructure	of	the	midgut	and	blood	meal	digestion	in	the	adult	tick	Dermacentor	variabilis.	Lopes	da	Rosa	J,	Holik	J,	Green	EM,	Rando	OJ,	Kaufman	PD.	The	phage	growth	limitation	(Pgl)	system	is	often	described	as	an	inverted	restriction-modification	system	or	abortive	infection-like	mechanism,	where	the	primary
infected	bacteria	do	not	survive	the	infection,	but	mark	the	progeny	phage	DNA	by	methylation	[31,32].	During	a	non-productive	infection	phase,	in	which	the	phage	is	hidden	within	the	host	cell	(pseudolysogeny,	carrier	cell,	lysogeny),	host	cell	revertants	have	a	competitive	advantage	and	the	phage-sensitive	hosts	take	over	the	phage-resistant	ones.
ExM	data	recapitulate	well	observations	by	various	EM	approaches.	11,	501.	(e)	z	max	intensity	projection	of	the	back	of	a	28	h	APF	(after	puparium	formation)	old	Drosophila	pupa	carrying	GFP:Moe	labelled	CG7379KD	clones.	coli	[26].	169,	391-405.	Having	said	that,	we	cannot	achieve	a	zero	haem	diet,	as	we	have	not	yet	succeeded	in	feeding	ticks
on	a	chemically	formulated	diet	that	would	allow	omitting	haemoglobin	altogether,	and	thus	we	could	not	avoid	having	traces	of	haemoglobin	in	blood	serum	(accounting	for	6–10	µM	haem,	electronic	supplementary	material,	figure	S6).	(doi:10.1007/978-3-319-58592-5_7)	Crossref,	PubMed,	Google	Scholar66.	(doi:10.1093/genetics/117.2.255)
Crossref,	PubMed,	ISI,	Google	Scholar19.	3686),	then	the	tubulin	reaction	mixture	was	quickly	added	to	the	wells,	and	tubulin	polymerization	was	initiated	and	monitored	every	1	min	at	37°C	for	1	h	by	recording	fluorescence	of	excitation	wavelength	at	340	nm	and	emission	at	450	nm.	The	formation	of	CWD	cells	has	been	observed	as	a	response	to
escape	various	environmental	stresses	[47].	Genetics	153,	415-426.	(d–f)	Growth	rescue	with	haem	supplementation.	(doi:10.1038/nrd3253)	Crossref,	PubMed,	ISI,	Google	Scholar38.	Odorant	concentrations	were	selected	based	on	our	previous	data	on	the	ab3A	responses	to	serial	dilutions	of	these	odorants,	and	we	selected	the	lowest	dose	that	gave
the	maximum	response	from	the	relevant	phenotype	and	one	dose	either	side	of	this.	2014Environmental	responses	mediated	by	histone	variants.	B.C.C.	was	supported	by	a	CONACyT	award;	A.D.R.	was	supported	by	a	Nottingham	Vice-Chancellor's	Scholarship	for	Research	Excellence	Award.We	wish	to	thank	the	fly	community	for	their	generosity
with	reagents,	especially	the	Wodarz	lab	for	Baz	antibody	and	the	Bloomington,	VDRC	and	NIG	stock	centres.	EMBO	Rep.	Sullivan	LL,	Boivin	CD,	Mravinac	B,	Song	IY,	Sullivan	BA.	This,	together	with	the	lack	of	other	positional	information,	such	as	the	flagellar	pocket	membrane,	in	the	ExM	specimens,	made	in	these	cases	classification	of	the
structures	challenging.Intriguingly,	inside	the	corset	of	20	of	the	24	reconstructed	cells,	one	(n	=	17)	or	two	(n	=	3)	long	microtubules	were	present.	2002Genetic	evidence	for	a	dystrophin-glycoprotein	complex	(DGC)	in	Caenorhabditis	elegans.	Although	the	signal	associated	with	the	structure	in	ExM	was	wider	than	a	single	corset	microtubule
(figure	3c,d),	individual	mtQ	microtubules	could	not	be	resolved.	PubMed,	ISI,	Google	Scholar49.	(doi:10.1074/jbc.RA120.014574)	Crossref,	ISI,	Google	Scholar38.	Fortier	LC,	Sekulovic	O.	Elife	6,	1-19.	Biophotonics	12,	e201900018.	Technol.	Crystal	structural	analyses	indicated	that,	like	other	NAP	family	proteins,	Ccp1	forms	a	homodimeric
‘headphone’	architecture	with	a	pronounced	cleft	at	the	centre	of	the	dimer.	Li	Met	al..	2016The	flagellum	attachment	zone:	‘the	cellular	ruler’	of	trypanosome	morphology.	(doi:10.4161/mge.20031)	Crossref,	PubMed,	Google	Scholar54.	Loss-of-function	(knock-downs/knock-outs)	data	from	unicellular	parasites	mostly	resulted	in	a	compromised
content	of	imported	haem	and	reduced	cellular	viability.	IV.	(doi:10.7554/eLife.03941)	Crossref,	ISI,	Google	Scholar65.	(doi:10.1111/j.1365-2958.2005.04957.x)	Crossref,	PubMed,	ISI,	Google	Scholar17.	For	WT	clones:	Ubx-FLP/+;	neoFRT40A/tub-GAL80,	FRT40A;	Pnr-GAl4,	UAS-GFP:Moe/MKRS	and	Ubx-Flp/+;	neoFRT40A/tubGAL80,	neoFRT40A;
PnrGal4,	UAS-GFP:Moe/UAS-iCasper.For	lgl4	mutants:	Ubx-FLP/+;	neoFRT40A,	lgl[4]/tub-GAL80,	neoFRT40A;	Pnr-GAl4,	UAS-GFP:Moe/MKRS	and	Ubx-Flp/+;	neoFRT40A,	lgl[4]/tub-GAL80,	neoFRT40A;	PnrGal4,	UAS-GFP:Moe/UAS-iCasper.For	p35	overexpression:	Ubx-FLP/+;	neoFRT40A,	lgl[4]/tub-GAL80,	neoFRT40A;	Pnr-GAl4,	UAS-
GFP:Moe/UAS-p35.For	CG7379	knockdown:	Ubx-FLP/+;	neoFRT40A/tub-GAL80,	neoFRT40A;	Pnr-GAl4,	UAS-GFP:Moe/UAS-RNAi	and	Ubx-Flp/+;	neoFRT40A/tub-GAL80,	neoFRT40A;	PnrGal4,	UAS-GFP:Moe/UAS-RNAi,	UAS-iCasper	and	Ubx-Flp,	tub-GAL80,	neoFRT19A/	neoFRT19A;	PnrGal4,	UAS-GFP:Moe/UAS-RNAi.For	CG7379	KD	in	lgl4	mutant
clones:	Ubx-FLP/+;	neoFRT40A,	lgl[4]/tub-GAL80,	neoFRT40A;	Pnr-GAl4,	UAS-GFP:Moe/UAS-RNAi	and	Ubx-Flp/+;	neoFRT40A,	lgl[4]/tub-GAL80,	neoFRT40A;	PnrGal4,	UAS-GFP:Moe/UAS-RNAi,	UAS-iCasper.For	E-cadherin	overexpression:	neoFRT19A/	Ubx-FLP,	neoFRT19A,	tub-GAL80;	+/Ubi-p63E-shg:GFP;	Pnr-GAL4,	UAS-GFP:Moe/UAS-
RNAi.MDA-MB-231	cells	were	obtained	from	Dr	Sally	Wheatley,	U87	cells	from	Dr	Ruman	Rahman	and	MCF7	cells	from	Dr	Anna	Grabowska	(Faculty	of	Medicine	&	Health	Sciences,	University	of	Nottingham).	2013Excess	membrane	synthesis	drives	a	primitive	mode	of	cell	proliferation.	(doi:10.1242/dmm.035931)	Crossref,	PubMed,	ISI,	Google
Scholar3.	2009Timing	of	genome	duplications	relative	to	the	origin	of	the	vertebrates:	did	cyclostomes	diverge	before	or	after?Mol.	Praissman	JL,	Live	DH,	Wang	S,	Ramiah	A,	Chinoy	ZS,	Boons	GJ,	Moremen	KW,	Wells	L.	This	could	be	caused	by	differing	sensitivity	and	behavioural	responses	to	either	the	fruit-derived	odorants	themselves,	or	due	to
odorants	produced	by	the	yeasts	and	other	microbes	found	in	fermenting	fruits,	which	could	also	differ	in	these	geographical	regions.We	note	that	it	is,	of	course,	possible	that	the	differential	distribution	of	Or22	alleles	along	the	Australian	east	coast	is	not	indicative	of	a	role	of	this	locus	in	selection.	(doi:10.1093/NAR/GKX932)	Crossref,	PubMed,
ISI,	Google	Scholar7.	The	STUbL	protein	Slx5	regulates	ubiquitin-mediated	proteolysis	of	CENP-ACse4	to	prevent	mislocalization	of	the	H3	variant	by	targeting	lysine	65	(K65)	in	CENP-ACse4.	The	study	further	showed	that	the	role	of	DDK	in	CENP-ACse4	proteolysis	is	independent	of	its	role	in	DNA	replication	[126].	H.V.:	involved	in	methods
development,	sample	preparation	and	writing	manuscript.	2017Orchestrating	the	specific	assembly	of	centromeric	nucleosomes.	Hence,	this	approach	opens	up	the	possibility	of	localizing	in	the	cellular	volume	and	at	a	relatively	high	resolution,	many	proteins	encoded	in	genomes	of	these	parasites.In	conclusion,	ExM	is	a	powerful	approach	for
studying	cytoskeletal	structures	in	T.	29,	276-285.	Crotti	LB,	Basrai	MA.	(i)	Three-dimensional	reconstruction	of	the	cellular	volume;	(ii,	iii,	iv)	a	single	confocal	plane	of	the	axoneme—(top	to	bottom)	merge,	mAb25	signal,	anti-tubulin	signal.	2020Iron	and	heme	metabolism	at	the	leishmania–host	interface.	Here,	we	briefly	discuss	key	areas	that
require	future	attention.	In	fact,	CENP-A	can	occasionally	mistarget	to	non-centromeric	regions	even	when	expressed	at	a	normal	level	[34,104,105].	Colonies	were	counted	using	a	stereomicroscope	in	three	independent	experiments.This	article	has	no	additional	data.J.M.	and	P.N.	designed	the	study	and	wrote	the	manuscript.	246/1992	Sb.,	ethics
approval	no.	16.	For	example,	the	overexpression	of	βIII	tubulin	is	a	prominent	cause	for	taxane	resistance	in	ovarian	[48]	and	breast	cancers	[49,50].	Two	previously	observed	Ab10	mutants	in	which	drive	does	not	occur	were	analysed	for	Kindr	mutations	and	found	to	be	epigenetically	modified.	(doi:10.1016/j.tig.2013.11.003)	Crossref,	PubMed,
ISI,	Google	Scholar13.	Elife	2014,	1-26.	Sequences	conforming	to	the	consensus	5′GHGGGG	sequence	are	present	in	all	HxnR-regulated	genes,	except	hxnN.	major	cells,	while	pocket	microtubules,	cytosolic	microtubules	and	multivesicular	tubule-associated	microtubules	are	common,	but	not	universally	present.(ii)The	real	strength	of	ExM	lies	in	the
method	offering	the	possibility	of	rapidly	inspecting	a	population	of	cells	and	at	the	same	time	the	ability	to	image	an	entire	volume	of	a	cell	of	interest	at	a	relatively	high	resolution.	(h)	Relative	ING1	mRNA	levels,	determined	by	qRT-PCR,	for	transcriptomics	experiment.	Details	are	shown	in	electronic	supplementary	material,	figure	S9	and	the
cognate	legend.While	the	clustered	hxnM	genes	appear	monophyletic,	originating	from	the	same	clade	of	unclustered	genes,	clustering	in	the	Pezizomycotina	occurred	independently	from	that	within	the	Saccharomycotina,	followed	by	several	independent	instances	of	separation	of	an	hxnN–hxnM	minicluster	(such	as	detailed	above	for	the
Aspergillus)	and	presence	of	an	hxnM	unclustered	homologue,	as	it	occurred	in	the	Leotiomycetes.The	clade	comprising	the	HxnM	homologues	of	the	Saccharomycotina	seems	monophyletic	(electronic	supplementary	material,	figure	S9).	36,	289-292.	(doi:10.1126/science.125.3238.99)	Crossref,	PubMed,	ISI,	Google	Scholar53.	Two	putative	canonical
HxnR-binding	sites	are	extant	in	the	hxB	promoter	(figure	4).	2013ING1b-inducible	microRNA203	inhibits	cell	proliferation.	Haem	is	then	released	from	digested	haemoglobin	and	accumulates	in	lysosomal	residual	bodies,	also	referred	to	as	haemosomes	[7,29].	Cell	19,	682-690.	2012Vertebrate	protein	glycosylation:	diversity,	synthesis	and	function.
2009Active	establishment	of	centromeric	CENP-A	chromatin	by	RSF	complex.	(doi:10.1007/s00359-009-0496-6)	Crossref,	PubMed,	ISI,	Google	Scholar13.	2009Heme	transport	and	incorporation	into	proteins.	(doi:10.1038/nrm3916)	Crossref,	PubMed,	ISI,	Google	Scholar48.	For	instance,	the	activity	of	phage-encoded	rI	gene	product	was	shown	to
play	an	important	role	in	the	establishment	of	a	pseudolysogenic	state	between	T4	phage	and	its	slowly	growing	E.	Kawashima	SA,	Yamagishi	Y,	Honda	T,	Lshiguro	KI,	Watanabe	Y.	(doi:10.1093/glycob/cws152)	Crossref,	PubMed,	ISI,	Google	Scholar97.	We	managed	to	silence	IrHRG	transcripts	in	the	midgut	of	serum-fed	I.	2019A	robust	phylogenomic
time	tree	for	biotechnologically	and	medically	important	fungi	in	the	genera	Aspergillus	and	Penicillium.	12,	655-669.	Wang	Z,	Tang	F,	Qi	G,	Yuan	S,	Zhang	G,	Tang	B,	He	S.	Specifically,	we	do	not	know	which	are	the	factors	that	lead	to	clustering	of	previously	unclustered	genes,	those	involved	in	clustering	maintenance	and	those	eventually	leading
to	declustering	[18].	This	results	in	a	gap	of	41	992	bp	between	the	two	clusters	in		Aspergillus	mulundensis	(section	Nidulantes,	series	Multicolores	[36];	figure	5a).	The	2015	study	[29]	also	determined	that,	in	these	mutants,	the	univalent	X	chromosomes	are	bioriented	at	metaphase	I	and	that	univalent	chromosomes	in	both	types	of	mutants	lag
during	anaphase	I.	Left—individual	z-planes;	Right—three-dimensional	reconstruction.	The	close	operation	was	performed	on	the	binary	mask	and	the	analyse	particle	tool	was	used	to	find	the	position	of	the	mask	centroid.	However,	how	building	larger	kinetochores	leads	to	the	recruitment	of	more	destabilizers	at	pericentromeres	was	still
mysterious.	To	gain	a	more	comprehensive	picture	of	IrHRG	haem-mediated	regulation,	we	performed	a	RT-qPCR	differential	expression	analysis	of	IrHRG	in	all	developmental	stages	of	I.	We	have	introduced	preferential	segregation	during	female	meiosis	as	a	mechanism	by	which	a	selfish	genetic	element	can	achieve	drive.	The	diameter	was
corrected	for	blur	due	to	light	diffraction,	estimated	to	be	200	nm	(the	value	was	obtained	by	distilling	a	point	spread	function	in	Huygens	software	from	images	of	100	nm	beads	acquired	under	conditions	identical	to	z-stacks	of	cells).	Baess	I.	It	is	also	possible	that	the	Or22	locus	is	in	linkage	disequilibrium	with	another	locus	of	ecological
importance,	for	example,	one	involved	in	heat	adaptation.	Anisimova	M,	Gascuel	O.	(c)	RT-qPCR	analysis	of	IrHRG	in	adult	female	midguts	dissected	at	various	time	points	during	and	after	detachment	(AD);	each	dataset	is	derived	from	three	independent	pools	of	RNA	extracts.	suzukii	from	rotting	to	fresh	fruit.Compared	to	other	ORN	classes,	the
ab3A	neuron	response	profile	is	unusually	variable	across	different	Drosophila	species	[11,12],	albeit	this	analysis	of	ORN	types	was	not	extensive.	Seoane-Blanco	M,	van	Raaij	MJ,	Granell	M.2021Bacteriophage	tail	fibres,	tailspikes,	and	bacterial	receptor	interaction.	Gadelha	C,	Wickstead	B,	Mckean	PG,	Gull	K.	Overexpression	of	CENP-ACID	in
Drosophila	results	in	mislocalization	of	CENP-A	in	non-centromeric	regions,	which	promotes	ectopic	kinetochore	assembly	[41,42].	For	this	reason,	a	selfish	genetic	element	might	evolve	a	means	to	reduce	recombination,	or	recombination	might	even	be	incorporated	into	a	suppression	mechanism	meant	to	decrease	drive.	Cell	Metab.	HJURP	is
recruited	to	centromeres	by	the	Mis18	complex,	which	acts	as	the	licensing	factor	for	centromere	deposition	[57–59].	brucei	[16],	demonstrated	that	due	to	small	sizes	of	their	cells	ExM	offers	clear	opportunities	for	analysing	structural	features	of	these	important	parasites.	(doi:10.1074/jbc.RA118.003014)	Crossref,	ISI,	Google	Scholar26.	Sin.	26,
585-615.	Markman	M,	Mekhail	TM.	(doi:10.1371/journal.pone.0017794)	Crossref,	PubMed,	ISI,	Google	Scholar114.	(doi:10.1212/WNL.0000000000001615)	Crossref,	PubMed,	ISI,	Google	Scholar12.	Cordeliéres	FP.	major.	They	can,	however,	be	readily	cultured	in	a	laboratory,	and	hence	their	morphology,	cellular	architecture	and	changes	to	these
during	the	cell	cycle	have	been	extensively	characterized	[5,7].We	employed	a	variation	of	ExM	termed	ultrastructure	ExM,	which	is	based	on	fixation	of	cells	with	4%	formaldehyde	and	4%	acrylamide,	followed	by	gelation	with	19%	sodium	acrylate,	10%	acrylamide	and	0.1%	N,	N'-methylenebisacrylamide,	denaturation	with	200	mM	sodium	dodecyl
sulfate	at	95°C,	and	antibody	staining	[10].	21-08826S.	2018Combinatorial	codes	and	labeled	lines:	how	insects	use	olfactory	cues	to	find	and	judge	food,	mates,	and	oviposition	sites	in	complex	environments.	176,	795-805.	Cytol.	Mean	±	s.e.m.	(n	=	3)	is	shown.Download	figureOpen	in	new	tabDownload	PowerPointMost	microtubule	inhibitors	are
natural	products	or	their	derivatives.	In	monoderm	CWD	cells,	the	shedding	of	the	wall	would	result	in	the	loss	of	almost	all	known	molecules	a	phage	can	recognize,	as	these	are	almost	invariably	associated	with	peptidoglycan	and	teichoic	acids	in	the	cell	wall.	5,	599.	Therefore,	these	species	are	expected	to	have	mostly	metacentric	karyotypes	[37].
Ravelli	RBG,	Gigant	B,	Curmi	PA,	Jourdain	I,	Lachkar	S,	Sobel	A,	Knossow	Met	al.2004Insight	into	tubulin	regulation	from	a	complex	with	colchicine	and	a	stathmin-like	domain.	1998INCENP	centromere	and	spindle	targeting:	identification	of	essential	conserved	motifs	and	involvement	of	heterochromatin	protein	HP1.	However,	when	comparing	lgl4;
CG7379KD	clones	with	lgl4	clones,	no	effect	on	the	proportion	of	apoptotic	pre-invasive	cells	was	observed	(figure	2b).	Gomez-Diaz	C,	Martin	F,	Garcia-Fernandez	JM,	Alcorta	E.	In	these	flies,	Or22a	produces	an	ab3A	response	phenotype	we	call	ab3A-1.	gansuensis	sp.	286,	18	369-18	374.	2018Vibrio	cholerae	outer	membrane	vesicles	inhibit
bacteriophage	infection.	(doi:10.1038/cddis.2017.65)	Crossref,	PubMed,	ISI,	Google	Scholar148.	As	L1	displayed	specific	toxicity	in	a	breast	cancer	cell	line	(figure	8),	we	further	compared	the	synergistic	effects	of	L1	and	the	Plk1	inhibitor	between	a	cancer	cell	line	(figure	9e)	and	a	non-cancer	cell	line	(figure	9f),	with	various	doses	of	L1	in	the
absence	(black)	or	presence	(red)	of	0.1	nM	BI2536.	Genetics	179,	455-473.	For	filamentous	phage	to	release	its	progeny,	all	virion	proteins	are	gathered	at	the	inner	membrane	of	the	host	before	the	virion	is	assembled	[73].	5,	744.	(doi:10.1128/jb.124.1.445-448.1975)	Crossref,	PubMed,	ISI,	Google	Scholar66.	1973Further	studies	on	the	morphology
and	composition	of	Mycoplasmatales	virus-laidlawii	2.	25,	3967-3981.	2015SAGA	DUB-Ubp8	deubiquitylates	centromeric	histone	variant	Cse4.	Langevin	Jet	al.2005Drosophila	exocyst	components	Sec5,	Sec6,	and	Sec15	regulate	DE-cadherin	trafficking	from	recycling	endosomes	to	the	plasma	membrane.	Yan	H,	Jafari	S,	Pask	G,	Zhou	X,	Reinberg	D,
Desplan	C.	From	a	spatial-temporal	perspective,	the	O-Man-modified	α-DG	precursor	molecule	encounters	POMGnT2	in	the	ER	first	and	POMGnT1	only	later	in	the	cis-Golgi,	where	its	preferential	activity	leads	to	the	formation	of	M1	O-mannose	glycans	[19]	(see	below).	Enlargement	of	haemosomes	in	IrHRG-KD	ticks	can	be	interpreted	in	a	way	that
IrHRG,	likely	localized	to	the	haemosome	membrane,	functions	as	regulatory	vent	controlling	the	release	of	haem	to	the	cytosol.	(doi:10.1371/journal.pgen.1008597)	Crossref,	PubMed,	ISI,	Google	Scholar124.	It	should	be	stressed	that	these	two	divergently	transcribed	couples	are	conserved	across	different	classes	of	the	Pezizomycotina,	but	not	in
the	genus	Aspergillus,	where,	with	the	exception	of	section	Flavi,	hxnN	and	hxnM	are	separated	from	the	main	cluster	(electronic	supplementary	material,	figures	S5A	and	S5B).In	Monascus	ruber	(Eurotiomycetes,	Eurotiales,	Aspergillaceae—same	family	as	Aspergillus),	where	hxnS	is	not	included	in	a	10-member	gene	cluster	(see	below),	the	two
divergently	transcribed	couples	are	conserved	(figure	5b).	These	data	thus	show	that	the	changes	in	ab3A	response	between	the	three	different	phenotypes	result	in	changes	in	broader	antennal	neuronal	responses.	Best-studied	examples	of	the	latter	are	Pf	phages	of	Pseudomonas	aeruginosa,	a	major	human	bacterial	pathogen	and	a	cause	of	chronic
lung	infections.	2014Neocentromeres:	a	place	for	everything	and	everything	in	its	place.	Details	of	the	human	enzymes	used	as	baits	to	identify	orthologues	in	the	different	animal	lineages	by	sequence	comparison.namelocationchr.length
(a.a.)codePOMT1aER9747Q9Y6A1POMT2aER14750Q9UKY4POMGnT2ER3580Q8NAT1B3GALNT2ER1500Q8NCR0POMKER8350Q9H5K3FKTNCGC/MGC9461O75072POMGnT1aCGC/MGC1660Q8WZA1FKRPCGC/MGC19495Q9H9S5RXYLT1Golgi12443Q9Y2B1B4GAT1Golgi11415O43505LARGE1Golgi22756O95461LARGE2Golgi11721Q8N3Y3HNK-
1STbGolgi2356O43529The	most	conserved	enzymes	with	respect	to	the	human	‘bait’	sequences	used	in	this	analysis	(table	2)	are	POMT1/POMT2,	POMGnT1	and	LARGE1.	Mehra	RK,	Coughlan	MP.	Lond.	Longley	AE.	On	the	other	hand,	we	observed	that	two	tested	antibodies,	BBA4	staining	the	BBs	and	pBBs	in	T.	CENP-A	overexpression	has	thus
been	recommended	for	use	as	a	biomarker	of	poor	patient	prognosis	and	as	a	predictive	biomarker	for	chemotherapy	[10,106–112].	What	was	observed	instead	in	Porifera	and	Nematoda	is	likely	to	represent	examples	of	evolutionary	divergence.We	believe	that	the	high	degree	of	conservation	found	in	all	the	enzymes	belonging	to	the	M3	core
structure	cascade	further	stresses	the	importance	of	the	enzymatic	machinery	responsible	for	DG	sugar	decoration	and	ultimately	for	the	establishment	of	the	DG-laminin	axis,	so	fundamental	to	the	achievement	of	a	progressive	muscle	stability	throughout	all	the	Metazoan	lineages.	Foucquier	J,	Guedj	M.	A	multiple	alignment	of	human	LARGE1	and
LARGE2	sequences	with	those	from	elephant	shark	(Chondrichthyes)	and	sea	lamprey	(Cyclostomata),	showing	the	organization	and	conservation	of	the	two	subsequent	catalytic	domains	oriented	towards	the	Golgi	lumen	[70].	A	gap	between	the	corset	and	the	axoneme	was	always	present.	Hwang	HY,	Olson	SK,	Brown	JR,	Esko	JD,	Horvitz	HR.	6,
eaaz4137.	(doi:10.1074/jbc.M111.326785)	Crossref,	PubMed,	ISI,	Google	Scholar21.	However,	in	the	crystal	structure	of	the	α/β-tubulin-RB3-TTL	complex	with	podophyllotoxin	or	its	analogue,	which	have	both	trimethoxyphenyl	and	benzodioxole	moieties,	the	position	of	the	benzodioxole	matches	to	the	methoxytropolone	C	ring	of	colchicine	[34],	not
the	aforementioned	hydrophobic	pocket,	suggesting	that	benzodioxole	can	fit	to	the	colchicine-binding	sites	in	multiple	configurations.	Johnson	RP,	Kang	SH,	Kramer	JM.	Altogether,	our	screen	has	successfully	identified	novel	direct	inhibitors	of	microtubule	polymerization	in	both	fission	yeast	and	HeLa	cells.	66–80.	We	further	show	that	the	loss	of
ING1	in	human	cancer	cells	also	promotes	invasion	and	disrupts	cell–cell	adhesion,	through	altered	gene	expression.We	recently	carried	out	an	in	vivo	large-scale	screen	for	genes	that	affect	tumour	behaviour	by	(i)	generating	positively	marked	clones	on	the	dorsal	thorax	of	the	fly	that	are	homozygous	mutant	for	the	neoplastic	tumour	suppressor
gene	lethal	(2)	giant	larvae	(lgl4);	(ii)	specifically	labelling	the	mutant	tissue	with	GFP:Moe	(the	actin-binding	domain	of	moesin	fused	to	GFP),	thereby	labelling	the	actin	cytoskeleton	of	these	cells;	(iii)	overexpressing	an	RNAi	transgene	to	deplete	expression	of	a	gene	of	interest	specifically	within	the	mutant,	labelled	tissue.
(doi:10.1016/j.fgb.2012.01.004)	Crossref,	PubMed,	ISI,	Google	Scholar32.	We	then	discuss	the	ability	of	several	bacteria	to	shed	their	cell	wall	under	influence	of	stressors	and	the	consequences	of	a	cell	wall-deficient	(CWD)	lifestyle.	Most	relevantly,	POMT1	and	POMT2	have	not	been	identified	(like	in	plants)	and	therefore	the	required	initial	O-
mannosylation	step	cannot	take	place.Since	the	M3	enzymatic	cascade	is	impaired,	POMGnT1	and	LARGE1	must	be	involved	in	other	relevant	glycosylation	pathways.	Hori	Tet	al.2008CCAN	makes	multiple	contacts	with	centromeric	DNA	to	provide	distinct	pathways	to	the	outer	kinetochore.	After	the	washes,	samples	were	gradually	infiltrated	with
LRW	resin	(London	Resin	Company	Ltd)	diluted	in	acetone	at	−10°C	(in	ratios	of	10%	and	40%	for	1	h	and	60%	and	80%	for	2	h	and	in	100%	resin	for	2	h	and	overnight).	Huang	DWet	al.2007DAVID	Bioinformatics	Resources:	expanded	annotation	database	and	novel	algorithms	to	better	extract	biology	from	large	gene	lists.	Viruses	8,	59.	We	thus
speculate	that	haemosomes	are	formed	either	upon	association	with	digestive	vesicles	or	represent	their	terminal	stage.	Larson	AAet	al..	Three	hundred	microlitres	of	1%	Triton	X-100	and	300	µl	of	30%	H2O2	were	then	added.	Other	notable	examples	include	the	groove	of	the	bloodstream	cells,	so	far	observed	only	by	serial	block-face	scanning	EM
[30],	and	differential	localization	of	proteins	to	individual	domains	of	the	FAZ,	previously	determined	by	immunogold	EM	[21,40].	288,	2132-2142.	Ruban	A,	Schmutzer	T,	Scholz	U,	Houben	A.	Markova	N,	Slavchev	G,	Michailova	L,	Jourdanova	M.	They	are	found	in	eukaryotic	cells	where	they	form	cytoskeletal	architectures	supporting	a	wide	range	of
cellular	functions,	such	as	chromosome	segregation,	cell	shape,	intracellular	transport	and	cellular	movement	[1,2].	1983Cell	division	cycle	genes	NDA2	and	NDA3	of	the	fission	yeast	Schizosaccharomyces	pombe	control	microtubular	organization	and	sensitivity	to	anti-mitotic	benzimidazole	compounds.	Canela	MDet	al.2017Antivascular	and
antitumor	properties	of	the	tubulin-binding	chalcone	TUB091.	We	used	a	selection	of	autoannotated	proteins	for	the	prokaryote	HxnM	outgroup	extracted	from	the	nr/nt	database,	using	the	P.	(doi:10.1534/genetics.107.083659)	Crossref,	PubMed,	ISI,	Google	Scholar15.	8,	e2726.	2011Overlapping	regulation	of	CenH3	localization	and	histone	H3
turnover	by	CAF-1	and	HIR	proteins	in	Saccharomyces	cerevisiae.	1981phi	6-resistant	phage-producing	mutants	of	Pseudomonas	phaseolicola.	(doi:10.1371/journal.ppat.1007101)	Crossref,	PubMed,	ISI,	Google	Scholar43.	major.Finally,	we	demonstrate	that	a	number	of	commonly	used	antibody	markers	can	be	used	to	visualize	the	respective
cytoskeletal	structures	by	ExM	as	well	as	localize	epitope-tagged	proteins	in	the	entire	cellular	volume.	brucei	cells	analysed	for	how	much	they	deviated	from	circularity	by	determining	the	aspect	ratio	of	the	major	and	minor	axis	of	a	fitted	ellipse.	27,	205-241.	typhimurium	[41].	Ruvinsky	A.	By	contrast,	the	WTβIII	HeLa	cell	line	became	more
resistant	to	paclitaxel	(IC50	5.6	nM)	compared	with	the	parental	HeLa	cell	line	(IC50	1.9	nM)	(figure	7).	(doi:10.1101/gr.1239303)	ISI,	Google	Scholar80.	This	line	of	reasoning	is	further	strengthened	by	preferential	segregation	of	univalents	in	C.	Another	prominent	feature	is	the	presence	of	the	flagellum,	the	principal	motility	organelle,	which
contains	the	evolutionarily	conserved	microtubule-based	axoneme,	and	the	kinetoplastid-specific	paraflagellar	rod	[2].	Both	primary	and	secondary	antibodies	were	diluted	in	500	µl	of	the	ExM	blocking	buffer	consisting	of	2%	bovine	serum	albumin	(Roth,	8076)	in	PBS.	139,	105045.	Upon	the	dilution	of	the	immunity	factors	through	subsequent	cell
divisions,	the	resistant	subpopulation	ultimately	becomes	sensitive	to	phage	infections	(indicated	by	green	ticks).	In	the	end,	all	sections	were	washed	again	several	times	with	blocking	solution	and	dH2O.	Reyes-Robles	T,	Dillard	RS,	Cairns	LS,	Silva-Valenzuela	CA,	Housman	M,	Ali	A,	Wright	ER,	Camilli	A.	USA	71,	2627--22631.	separated	the	lagging
chromosomes	into	‘early’	and	‘late’	resolving	categories	and	made	a	strong	case	that	‘early’	resolving	univalents	preferentially	segregate	by	stochastically	attaching	closer	to	one	pole	prior	to	spindle	migration,	followed	by	a	bias	of	that	side	of	the	spindle	to	a	position	closer	to	the	cortex.	Strikingly,	in	this	genus,	most	of	the	‘M3	core’	enzymes	are	lost
(only	5/13	identified;	figure	2).As	far	as	the	M3	enzymatic	cascade	is	concerned,	the	Caenorhabditis	genus	seems	to	represent	an	extreme	case	of	evolutionary	divergence.	2000Nonrandom	segregation	of	the	mouse	univalent	X	chromosome:	evidence	of	spindle-mediated	meiotic	drive.	J.	PubMed,	ISI,	Google	Scholar15.	Bacteriophage	6,	e1145782.
(doi:10.1083/jcb.136.3.501)	Crossref,	PubMed,	ISI,	Google	Scholar73.	2007A	novel	filamentous	phage	from	the	deep-sea	bacterium	Shewanella	piezotolerans	WP3	is	induced	at	low	temperature.	Sequences	of	protists	were	used	as	an	outgroup	to	root	the	final	tree.	2015Requirement	for	PLK1	kinase	activity	in	the	maintenance	of	a	robust	spindle
assembly	checkpoint.	204,	313-329.	ricinus	elongation	factor	1α	(ef-1α)	[52].	(doi:10.3389/fmicb.2014.00656)	Crossref,	PubMed,	ISI,	Google	Scholar18.	Li	R,	Albertini	DF.	(doi:10.1038/s41576-019-0171-x)	Crossref,	PubMed,	ISI,	Google	Scholar8.	While	C.	brucei,	the	attachment	of	the	flagellum	to	the	cell	body	via	the	structure	called	the	flagellum
attachment	zone	(FAZ)	defines	cell	shape,	polarity	and	the	starting	point	of	cytokinesis	[4].	(doi:10.1038/sj.hdy.6800635)	Crossref,	PubMed,	ISI,	Google	Scholar95.	[32].	1991acj6:	a	gene	affecting	olfactory	physiology	and	behavior	in	Drosophila.	In	both	species,	the	B	chromosomes	are	positioned	off-centre	from	the	metaphase	plate	during	metaphase
I	(figure	5b)	[3].	1992Integration	of	human	alpha-satellite	DNA	into	simian	chromosomes:	centromere	protein	binding	and	disruption	of	normal	chromosome	segregation.	Daughter	cells	may	become	resistant	(indicated	by	red	crosses)	to	secondary	infections	through	the	inheritance	of	the	phage	genome	or,	as	in	the	case	of	phage	P22,	immunity
factors	[26].	Vardabasso	C,	Hasson	D,	Ratnakumar	K,	Chung	CY,	Duarte	LF,	Bernstein	E.	Med.	Mummery-Widmer	JL,	Yamazaki	M,	Stoeger	T,	Novatchkova	M,	Bhalerao	S,	Chen	D,	Dietzl	G,	Dickson	BJ,	Knoblich	JA.	24,	697-707.	(doi:10.1038/cr.2011.32)	Crossref,	PubMed,	ISI,	Google	Scholar182.	(doi:10.1074/jbc.RA118.006892)	Crossref,	PubMed,
ISI,	Google	Scholar43.	31,	463-480.	Shrestha	RLet	al.2021CENP-A	overexpression	promotes	aneuploidy	with	karyotypic	heterogeneity.	2010Members	of	protein	O-mannosyltransferase	family	in	Aspergillus	fumigatus	differentially	affect	growth,	morphogenesis	and	viability.	(doi:10.1073/pnas.86.2.577)	Crossref,	PubMed,	ISI,	Google	Scholar26.	42,	97-
108.	Winkler	DD,	Luger	K.	It	is	therefore	unlikely	that	other	fungi	could	hydroxylate	NA	and	thus	use	it	as	a	nitrogen	source.	The	data	are	provided	in	electronic	supplementary	material	[60].Z.H.	and	C.S.	conceived	the	project.	Importantly,	the	direction	of	preferential	segregation	is	not	consistent	from	one	species	to	the	next	[16].	Staining	expanded
cells	with	the	L3B2	antibody	recognizing	the	FAZ1	protein	[21,39]	produced	a	linear	signal	starting	below	the	point	of	the	axoneme	exiting	the	corset	and	intimately	linked	to	the	mtQ	(figure	4a).	PubMed,	ISI,	Google	Scholar109.	On	the	other	hand,	switching	to	a	wall-less	state	may	not	only	be	beneficial	for	the	bacteria,	but	also	for	the	bacteriophage.
20-23165J	and	by	an	Installation	Grant	from	the	European	Molecular	Biology	Organization.	In	general,	we	observed	that	both	primary	and	secondary	antibodies	produced	good	results	when	used	more	concentrated	compared	to	standard	immunofluorescence	experiments.	Isogenic	lines	with	the	three	different	ab3A	phenotypes	show	differences	in
EAG	amplitudes	for	lower	concentrations	of	relevant	odorants	(2-way	ANOVA	with	Bonferroni	post-tests,	*p	<	0.05,	**p	<	0.01,	***p	<	0.001).	89,	135-183.	ACS	Nano	11,	12	677-12	686.	(doi:10.1083/jcb.201305036)	Crossref,	PubMed,	ISI,	Google	Scholar64.	(doi:10.1016/j.devcel.2014.08.016)	Crossref,	PubMed,	ISI,	Google	Scholar50.	3,	26-31.	RHOC
overexpression	has	been	associated	with	increased	cell	motility	and	invasion	through	stress	fibre	formation	and	focal	adhesion,	while	its	KD	has	been	shown	to	decrease	invasion	and	nuclear	β-catenin	levels	[59–61].	[37]Mus	musculus	domesticus	mice	heterozygous	for	Robertsonian	fusions	experience	transmission	bias	in	favour	of	the	two	unfused
telocentric	chromosomes	of	each	trivalent	[16].	Concentration-dependent	inhibition	of	tubulin	polymerization	by	the	compounds	L1,	K1,	M2,	A15	and	J3.	Immediately	prior	to	gelation	N,	N,	N′,	N′-tetramethylethylenediamine	(Sigma,	T9281)	and	ammonium	persulfate	(Thermo	Scientific,	17874)	were	added	to	the	monomer	solution	to	the	final
concentration	of	0.5%	each,	and	50	µl	of	the	mixture	were	quickly	transferred	onto	Parafilm	in	the	wet	chamber.	Osherov	N,	May	G.	286,	3033-3046.	Yellow—structures	associated	with	the	new	flagellum;	white—structures	associated	with	the	old	flagellum.	It	has	been	shown	that	the	induction	of	a	double-strand	break	is	sufficient	to	recruit	CENP-A	to
the	damage	site	[184].	Stojiljkovic	I,	Kumar	V,	Srinivasan	N.	(doi:10.2183/pjab1945.33.553)	Crossref,	Google	Scholar98.	(doi:10.1093/nar/gkw256)	Crossref,	PubMed,	ISI,	Google	Scholar56.	(doi:10.3389/fimmu.2020.00244)	Crossref,	PubMed,	ISI,	Google	Scholar62.	(doi:10.1016/j.bbrc.2013.09.022)	Crossref,	PubMed,	ISI,	Google	Scholar38.
(doi:10.1038/sj.bjc.6605489)	Crossref,	PubMed,	ISI,	Google	Scholar53.	microplus	(GenBank	accession	number	JN098446.1),	was	shown	to	be	a	haem	transporter	[39].	Kichigin	IGet	al..2019First	report	on	B	chromosome	content	in	a	reptilian	species:	the	case	of	Anolis	carolinensis.	Ohzeki	J,	Bergmann	JH,	Kouprina	N,	Noskov	VN,	Nakano	M,	Kimura
H,	Earnshaw	WC,	Larionov	V,	Masumoto	H.	Compound	L1	binds	to	the	cholchicine	binding	site	on	tubulin	L1	displaces	colchicine	from	tubulin.	Cell	Dev.	Pavoni	E,	Cacchiarelli	D,	Tittarelli	R,	Orsini	M,	Galtieri	A,	Giardina	B,	Brancaccio	A.	2015Genetic	engineering	of	dystroglycan	in	animal	models	of	muscular	dystrophy.	2006Molecular	interaction
between	fukutin	and	POMGnT1	in	the	glycosylation	pathway	of	alpha-dystroglycan.	31,	2528-2542.	Datta	DB,	Arden	B,	Henning	U.	1993A	functional	marker	centromere	with	no	detectable	alpha-satellite,	satellite	III,	or	CENP-B	protein:	activation	of	a	latent	centromere?Am.	J.	2006Proteolysis	restricts	localization	of	CID,	the	centromere-specific
histone	H3	variant	of	Drosophila,	to	centromeres.	This	system	possesses	two	genes	that	are	homologous	to	the	Pgl	system.	Black	BE,	Cleveland	DW.	coli	[1],	P.	(doi:10.1038/s41598-016-0028-x)	Crossref,	PubMed,	ISI,	Google	Scholar74.	1999The	cytoskeleton	of	trypanosomatid	parasites.	2004Construction	of	carrier	state	viruses	with	partial	genomes
of	the	segmented	dsRNA	bacteriophages.	Interestingly,	a	recent	study	revealed	that	the	impact	of	CENP-A	overexpression	on	cell	fate	in	human	cell	lines	is	dependent	on	the	tumour	suppressor	p53.	To	search	for	new	low-molecular-weight	compounds	with	anti-microtubular	activity,	we	used	the	fission	yeast,	Schizosaccharomyces	pombe,	a	single-cell
eukaryote,	that	allows	a	rapid	and	economic	workflow	for	screening	and	identifying	the	molecular	targets	of	drugs.	Latino	L,	Midoux	C,	Hauck	Y,	Vergnaud	G,	Pourcel	C.	(doi:10.1016/0042-6822(64)90021-2)	Crossref,	PubMed,	ISI,	Google	Scholar17.	Each	value	represents	the	mean	±	s.e.m.	of	three	independent	experiments.Download	figureOpen	in
new	tabDownload	PowerPointThe	identification	of	new	microtubule-targeting	agents	that	can	circumvent	clinically	relevant	mechanisms	that	result	in	drug	resistance	could	be	useful	for	cancer	chemotherapy.	Noland	GS,	Briones	N,	Sullivan	DJ.	Indeed,	α-DG	is	extensively	glycosylated	with	N-linked	as	well	as	O-linked	groups	[13].	This	scenario
implies	that	the	putative	acceptor	ancestor	Aspergillus	of	section	Flavi	must	have	lost	previously	the	cluster	present	in	other	Aspergillus	species.	Similar	mechanisms	could	also	occur	in	phage–bacterium	interactions.	Using	the	oval	selection	tool	areas	of	the	frequency-domain	image	corresponding	to	the	most	strongly	represented	frequencies	were
selected	and	marked	for	the	inverse	Fourier	transform	by	filling	them	with	white	colour.	Cyan:	Talaromyces;	blue:	Penicillium;	red:	Aspergillus	section	Flavi;	purple:	Aspergillus	section	Polypaecilum;	light	brown:	Aspergillus	section	Tannerorum;	green:	Aspergillus	section	Terrei;	grey:	Aspergillus	section	Cremei;	black:	Aspergillus	section	Flavipedes.
In	the	absence	of	evidence	for	other	transcription	factors	besides	HxnR,	the	repressing	effect	of	AreA	seems	to	affect	the	basal	transcription	level	of	hxnN	(see	below).	Figure	7.	The	final	tree	was	visualized	and	rooted	in	the	FigTree	software	v.	(doi:10.1016/j.ibmb.2018.02.002)	Crossref,	PubMed,	ISI,	Google	Scholar34.	nidulans	and	drew	comparisons
with	a	number	of	other	species.	Mickiewicz	KMet	al..	(doi:10.1007/s00018-013-1437-7)	Crossref,	PubMed,	ISI,	Google	Scholar95.	(doi:10.1038/nrm.2017.127)	Crossref,	PubMed,	ISI,	Google	Scholar41.	Bacteriol.	(doi:10.4161/cc.10.4.14824)	Crossref,	PubMed,	ISI,	Google	Scholar161.	39,	405-430.	BMC	Genomics	12,	198.	Am.	J.	It	further	suggests	that
the	loss	of	the	entire	cell	wall	may	be	an	additional	effective	mechanism	for	phage	evasion.To	prevent	phage	infection,	bacteria	have	developed	multiple	and	impressive	anti-phage	strategies.	278,	11	735-11	738.	Future	Microbiol.	See	.	[20]mouse1	:	101	:	100C3B9acetylated	alpha	tubulinWoods	et	al.	Makunin	AI,	Dementyeva	PV,	Graphodatsky	AS,
Volobouev	VT,	Kukekova	AV,	Trifonov	VA.	Nature	464,	287-291.	Pharm.	78,	3205-3218.	325-380.	2017A	large	gene	family	in	fission	yeast	encodes	spore	killers	that	subvert	Mendel's	law.	(doi:10.1093/femsre/fuu007)	Crossref,	PubMed,	ISI,	Google	Scholar74.	1992Primary	structure	of	dystrophin-associated	glycoproteins	linking	dystrophin	to	the
extracellular	matrix.	These	studies	support	the	assumption	that	CWD	bacteria	could	hide	inside	their	host	for	an	extended	amount	of	time,	as	they	are	insensitive	to	wall-targeting	antibiotics	and	can	possibly	also	evade	elements	of	the	host's	immune	system.	Romanovskaya	A,	Paavilainen	H,	Nygårdas	M,	Bamford	DH,	Hukkanen	V,	Poranen	MM.	The
core	of	the	MBF	complex	consists	of	Res2,	a	DNA-binding	protein,	Res1	and	Cdc10,	and	is	involved	in	both	the	transcriptional	activation	and	repression	activities	[155–158].	(doi:10.1111/evo.12621)	Crossref,	PubMed,	ISI,	Google	Scholar7.	The	molecular	mechanism	underlying	the	temporal	control	of	CENP-A	transcription	remains	elusive.	#p	<
0.0001;	***p	<	0.001;	**p	<	0.01;	*p	<	0.05.Download	figureOpen	in	new	tabDownload	PowerPointWe	next	looked	at	whether	the	apicobasal	polarity	determinants	aPKC,	bazooka	(Par3)	or	Crumbs	were	affected	in	these	mutant	clones,	as	a	disruption	of	apicobasal	polarity	frequently	promotes	invasion.	(doi:10.15252/embj.2019103234)	Crossref,
PubMed,	ISI,	Google	Scholar65.	19,	457-470.	Nardi	IK,	Zasadzinska	E,	Stellfox	ME,	Knippler	CM,	Foltz	DR.	71,	695-714.	Intriguingly,	the	resolution	provided	by	ExM	allowed	to	unambiguously	localize	KIN-E	to	the	distal	end	of	each	axonemal	doublet	as	well	as	to	the	central	pair	(figure	4h).In	this	work,	we	set	out	to	assess	the	ExM	approach	for
studying	cytoskeletal	structures	using	unicellular	kinetoplastid	parasites.	It	will	be	also	important	to	understand	how	different	pathways	and	factors	identified	in	ectopic	CENP-A	prevention	work	together	to	guard	the	integrity	of	non-centromeric	regions.	After	removal	of	an	excessive	liquid,	the	cells	were	fixed	for	5	min	with	4%	formaldehyde	in	PBS,
washed	3	×	5	min	with	PBS	and	permeabilized	for	10	min	with	50	µl	of	0.1%	Triton	X-100	(Roth,	R30512)	in	PBS.	Sumoylation	of	CENP-ACse4	also	acts	as	an	important	regulator	of	ubiquitin-mediated	proteolysis	of	CENP-ACse4.	Insets	show	longitudinal	optical	sections	through	the	axoneme	and	the	proximal	region	of	the	flagellum.	8,	e1002985.
Tachiwana	Het	al.2011Crystal	structure	of	the	human	centromeric	nucleosome	containing	CENP-A.	Furthermore,	a	ribbon-like	structure	was	spiralling	alongside	the	proximal	part	of	each	axoneme.	jejuni	carrier	state	is	characterized	by	a	stable	equilibrium	of	host	bacteria	and	bacteriophages.	2018The	birth,	evolution	and	death	of	metabolic	gene
clusters	in	fungi.	2010A	new	group	of	cosmopolitan	bacteriophages	induce	a	carrier	state	in	the	pandemic	strain	of	Vibrio	parahaemolyticus.	Du	Toit	A.2019Living	without	the	cell	wall.	(doi:10.1038/sj.hdy.6800517)	Crossref,	PubMed,	ISI,	Google	Scholar27.	Cell	175,	1533-1545.	Cell	17,	291-300.	10,	3987.	2013Stress-induced	L-forms	of
Mycobacterium	bovis:	a	challenge	to	survivability.	11,	1076-1083.	J.M.	carried	out	the	experiments	and	analysed	the	data.We	declare	we	have	no	competing	interests.This	study	was	supported	by	the	Wellcome	Trust	(grant	no.	We	argue	that	immediate	diversion	of	liberated	haem	from	the	digestive	vesicles	into	haemosomes	prevents	haem-mediated
inhibition	of	acidic	proteases,	similar	to	a	mechanism	reported	for	Plasmodium	spp.	The	optical	density	was	measured	with	20	µM	of	each	compound	and	248	compounds	that	gave	at	least	50%	growth	inhibition	were	used	for	further	phenotyping	marked	by	the	red	lines.	Mercier	R,	Kawai	Y,	Errington	J.	This	indeed	partially	reduced	the	signal	loss,
but	in	accordance	with	previous	observations	[27]	also	led	to	a	10%	reduction	in	the	gel	size	with	the	final	expansion	factor	of	4.3.	Therefore,	the	approach	was	not	universally	employed	in	this	study.In	contrast	with	non-expanded	cells,	in	which	the	anti-tubulin	antibodies	stained	the	axonemal	microtubules	only	weakly	(figure	1b;	electronic
supplementary	material,	figure	S2,	see	also	[19]),	there	was	a	strong	signal	associated	with	this	structure	in	expanded	specimens	(figure	1a,c,d;	electronic	supplementary	material,	figure	S1).	While	it	is	clearly	subject	to	repression	by	ammonium,	it	is	drastically	over-expressed	in	areA600	background	under	neutral	(non-induced,	non-repressed
conditions,	see	legend	to	figure	3),	as	well	as	under	induced	and	nitrogen	starvation	conditions	(figure	3).	451,	321-326.	2014Neocentromeres.	(a)	Selected	species	from	Aspergillaceae	including	section	Nidulantes,	section	Nigri,	section	Terrei,	section	Aspergillus,	section	Flavi	and	Penicillium	(b)	selected	species	from	other	Eurotiomycetes	compared
with	H.	ricinus	ticks,	pre-fed	5	days	on	a	guinea	pig.	In	bivalents,	heterozygosity	can	exist	at	centromeric	or	non-centromeric	loci,	leading	to	biased	segregation.	2019Antifungal	drugs:	what	brings	the	future?Med.	The	authors	further	showed	that	the	CCAN	complex	appears	to	be	still	associated	with	centromeric	CENP-A	during	DNA	replication	and
that	CENP-C,	a	key	component	of	CCAN,	plays	an	essential	role	in	the	maintenance	of	centromeric	CENP-A	during	S-phase	[163].	This	was	previously	noticed	in	other	experimental	systems	(e.g.	[17,18]).	When	cyanobacteria	were	grown	in	phosphate-depleted	media,	the	phages	entered	the	cells	but	did	not	begin	the	lytic	cycle.	ChemBioChem	cbic	22,
686-693.	Tubulin	polymerization	was	monitored	every	1	min	by	measuring	fluorescence	absorbance	at	340	nm	for	1	h.	2005A	standard	curve	based	method	for	relative	real	time	PCR	data	processing.	(doi:10.1016/j.yexcr.2006.01.020)	Crossref,	PubMed,	ISI,	Google	Scholar20.	(doi:10.1016/j.pt.2007.07.010)	Crossref,	PubMed,	ISI,	Google	Scholar50.
120,	1-21.	(doi:10.1128/IAI.00687-13)	Crossref,	PubMed,	ISI,	Google	Scholar25.	2005The	CHD	remodeling	factor	Hrp1	stimulates	CENP-A	loading	to	centromeres.	Orange	arrows	indicate	dileucine	(D/E)XXXLL	motif,	a	specific	sorting	signal	directing	transmembrane	proteins	to	compartments	of	the	endosomal–lysosomal	system	[16,21–23].	Kelly	&	C.
Induced	conditions	(I):	as	above	but	transferred	to	10	mM	nicotinic	acid	as	sole	N-source.	2010Computer	control	of	microscopes	using	µManager.	2009Molybdenum	cofactors,	enzymes	and	pathways.	But	the	overall	level	of	CENP-ACse4	does	not	change	in	the	mutant,	suggesting	that	the	abnormal	distribution	of	CENP-ACse4	in	the	mutant	is	not	due
to	defects	in	the	regulation	of	CENP-ACse4	protein	level	[182].	This	Myoviridae	is	well	studied	by	cryo-EM,	and	detailed	information	on	the	structure	and	infection	process	of	its	host	Escherichia	coli	are	available	[12–14].	In	fission	yeast,	artificial	deletion	of	centromeres	results	in	the	formation	of	neocentromeres	at	regions	devoid	of	H2A.Z/Pht1	[189].
FASEB	J.	2002Role	of	the	Sin3-histone	deacetylase	complex	in	growth	regulation	by	the	candidate	tumor	suppressor	p33	(ING1).	71,	379-404.	After	2	days	40	fertilized	females	were	placed	in	a	small	cage	with	a	food	plate	coated	with	yeast	paste	to	induce	laying.	Henikoff	S,	Ahmad	K,	Malik	HS.	Lancet	Oncol.	35,	634-648.	Neuron	30,	537-552.
(doi:10.1016/j.ydbio.2015.07.011)	Crossref,	PubMed,	ISI,	Google	Scholar66.	Male	meiotic	drive	is	an	example	of	interference	that	takes	advantage	of	the	natural	competition	between	sperm	cells	[7].	Based	on	the	proportion	of	eggs	laid	on	each	fruit	an	oviposition	PI	was	calculated	that	indicates	the	preference	of	the	flies	to	oviposit	on	that	particular
fruit.	3,	3288.	279,	91-99.	Zhang	Y,	Meng	C,	Jin	L,	Chen	X,	Wang	F,	Cao	H.	(doi:10.1126/science.1239951)	Crossref,	PubMed,	ISI,	Google	Scholar45.	The	Spt16	subunit	of	FACT	can	bind	to	Psh1	to	facilitate	the	interaction	of	Psh1	with	nucleosomal	CENP-ACse4,	which	leads	to	CENP-ACse4	degradation	[172].	Skelet.	Walimbe	ASet	al..	2017SMS:	smart
model	selection	in	PhyML.	The	Trypanosoma	brucei	tb-hrg	homologue,	which	is	mainly	expressed	in	the	insect	stages	rather	than	bloodstream	forms	infecting	vertebrates,	was	not	responsive	to	exogenous	haemin	in	the	insect	stages	[12,13].	14,	626-634.	Heckmann	S,	Lermontova	I,	Berckmans	B,	De	Veylder	L,	Baumlein	H,	Schubert	I.	USA	86,	577-
581.	The	negative	effect	of	AreA	on	hxnN	expression	may	be	due	to	the	presence	of	a	canonical	GATA-binding	motif	(5′AGATAA	on	the	non-coding	strand	at	position-14	to	-19),	interfering	with	the	start	or	progress	of	transcription.	In	these	cells,	ExM	visualized	how	the	corset	was	partitioned	by	the	cleavage	furrow.	(doi:10.1016/j.ccr.2008.07.002)
Crossref,	PubMed,	ISI,	Google	Scholar15.	suggest	that	evolutionary	shifts	which	lead	to	less	reliance	on	the	kinetochore	pathway	and	more	reliance	on	the	heterochromatin	pathway	is	a	route	for	genome	suppression	of	centromere	drive	[58].	(doi:10.1371/journal.pone.0056361)	Crossref,	PubMed,	ISI,	Google	Scholar27.	2014De	novo	prediction	of
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associated	with	changes	in	biologically	significant	behaviours.The	ab3A	neuron	is	broadly	tuned,	with	significant	responses	(greater	than	50	spikes	s−1)	described	to	at	least	50	odorants	[9].	(doi:10.1128/jb.131.3.821-829.1977)	Crossref,	PubMed,	ISI,	Google	Scholar21.	2015Condensin	confers	the	longitudinal	rigidity	of	chromosomes.	Dynamics	243,
906-916.	2009Three-dimensional	cellular	architecture	of	the	flagellar	pocket	and	associated	cytoskeleton	in	trypanosomes	revealed	by	electron	microscope	tomography.	2017An	evaluation	of	the	evolution	of	the	gene	structure	of	dystroglycan.	(doi:10.1038/ncb2920)	Crossref,	PubMed,	ISI,	Google	Scholar53.	Glycobiology	23,	295-302.	67,	686-723.
357,	392-403.	In	budding	yeast,	CENP-ACse4	has	been	found	to	associate	with	non-centromeric	regions	in	a	mutant	of	Snf2,	the	catalytic	subunit	of	SWI/SNF.	Stud.	The	allelic	frequencies	of	the	long	and	short	alleles	in	the	northern	Queensland	population	were	found	by	taking	14	samples	of	56–92	flies	and	individually	PCR	genotyping	all	flies	in	the
sample	using	GoTaq	(Promega).	233,	771-773.	2018A	chemical	defence	against	phage	infection.	Shown	are	expanded	procyclic	T.	(doi:10.3109/10408418809104462)	Crossref,	PubMed,	ISI,	Google	Scholar68.	In	the	figure,	the	lack	of	(no	pilus)	or	phenotypic	change	(pilus	mutant	coloured	in	blue)	of	the	phage	receptor	(wild-type	pilus	coloured	in
orange)	or	the	presence	of	intracellular	phage	particles	has	induced	the	phage	resistance.Download	figureOpen	in	new	tabDownload	PowerPointIn	addition	to	filamentous	phages,	mycoplasma-infecting	dsDNA	plasmaviruses	(pleomorphic	virus	morphotype	resembling	membrane	vesicles)	are	released	through	the	cell	membrane	without	lysing	the	cell
in	a	budding-like	process	(i.e.	phage	L2	infecting	Acholeplasma	laidlawii	[29–31];	figure	1a).	Thus,	both	CENP-A	loading	and	anti-loading	factors	are	recruited	to	centromeres,	which	may	explain	how	CENP-A	and	histone	H3	levels	are	properly	maintained	in	centromeres.	9,	180	232.	In	spermatophytes	like	maize,	female	meiosis	begins	with	a
megasporocyte	that	undergoes	two	meiotic	divisions,	producing	four	haploid	cells	called	megaspores	in	a	linear	tetrad	(figure	4b)	[64].	The	resultant	network	(figure	4j;	electronic	supplementary	material,	data	S1)	reveals	a	total	of	141	genetic	interactions	and	116	physical	interactions	between	34	DEGs	and	10	AJ	KEGG	pathway	genes	(electronic
supplementary	material,	table	S3)	indicating	that	the	DEGs	in	ING1KD	cells	extensively	interact	with	members	of	the	AJ	pathway.The	in	vivo	model	for	epithelial	cancer	that	we	have	developed	has	proven	to	be	particularly	suitable	for	the	study	of	cancer	cell	invasion.	These	univalents	lag	in	meiosis	I	and	are	captured	by	the	septin	tube	during
contractile	ring	activity.	Figure	1.	We	recently	used	this	system	to	generate	tumours	with	specific	genotypes	on	the	dorsal	thorax	epithelium	of	the	fly	and	to	screen	for	conserved	modulators	of	tumour	behaviour	in	the	living	animal	[5].	They	were	subjected	to	a	dose–response	matrix	of	the	tubulin	inhibitor,	L1,	A15,	M2	and	J3,	respectively.	However,
there	was	also	a	significant	increase	in	invasion	when	compared	to	lgl4	mutant	clones	(figure	1d).	(doi:10.1371/journal.pone.0043392)	Crossref,	PubMed,	ISI,	Google	Scholar25.	After	the	incubation,	cells	were	fixed	and	stained	with	a	20%	MeOH:	0.01%	crystal	violet	solution	for	30	min.	2012Novel	POMGNT1	point	mutations	and	intragenic
rearrangements	associated	with	muscle-eye-brain	disease.	1989Antimitotic	natural	products	combretastatin	A-4	and	combretastatin	A-2:	studies	on	the	mechanism	of	their	inhibition	of	the	binding	of	colchicine	to	tubulin.	(doi:10.1016/j.protis.2007.08.005)	Crossref,	PubMed,	ISI,	Google	Scholar40.	2013Histone	variants	in	pluripotency	and	disease.	For
freeze	substitution,	cryovials	were	placed	in	the	chamber	of	a	Leica	AFS	freeze	substitution	system/device	(Leica	EM	AFS)	precooled	to	−90°C.	2003Novel	roles	for	the	flagellum	in	cell	morphogenesis	and	cytokinesis	of	trypanosomes.	(doi:10.1038/s41467-018-05338-7)	Crossref,	PubMed,	ISI,	Google	Scholar40.	Virus	Res.	Microbiologyopen	5,	1003-



1015.	Samples	were	maintained	96	h	at	−90°C.	For	invasion	experiments,	the	inserts	were	covered	a	priori	with	extracellular	matrix	(Millipore	or	Corning).	429,	1924-1933.	501,	127-140.	2012The	cell	cycle	timing	of	centromeric	chromatin	assembly	in	Drosophila	meiosis	is	distinct	from	mitosis	yet	requires	CAL1	and	CENP-C.	1987A	comprehensive
study	of	genic	variation	in	natural	populations	of	Drosophilamelanogaster.	(doi:10.1111/j.1432-1033.1973.tb02928.x)	Crossref,	PubMed,	Google	Scholar10.	As	shown	in	the	representative	traces	shown	in	figure	3,	11	of	the	12	compounds	destabilized	microtubules.	1964Release	of	male-specific	bacteriophages	from	surviving	host	bacteria.	brucei	and
promastigote	L.	brucei	cell	stained	with	the	C3B9	antibody.	The	conditional	knockout	of	FKTN	in	the	mouse	heart	leads	to	a	pathology	that	is	observed	only	in	later	adulthood,	when	a	severe	cardiac	dysfunction	emerges	[52].	(a–d)	GFP:Moe	labelled	clones	mutant	for	(a)	lgl4,	(b)	lgl4;CG7379KD	and	(c)	CG7379KD.	TBLASTN	query	sequences	for	the
11	hxn	genes	were	the	full-length	proteins	deduced	from	the	cDNA	sequences	we	experimentally	determined	for	each	of	the	A.	Meiotic	drive	of	centromeric	loci	is	often	called	centromere	drive	(figure	2b)	[22].	Maehara	K,	Takahashi	K,	Saitoh	S.	(c).	2009HJURP	is	a	cell-cycle-dependent	maintenance	and	deposition	factor	of	CENP-A	at	centromeres.
Nature	287,	504-509.	USA	105,	955-960.	A	103,	1565-1576.	F15	is	also	the	least	potent	of	the	tested	compounds	for	both	mitotic	arrest	and	cell	death.	These	events	are	described	in	electronic	supplementary	material,	figure	S5.Experimental	work	has	shown	that	three	gene	clusters	in	A.	All	41	axonemes	present	in	these	cells	were	subtended	by	the
BB	with	the	associated	pBB	(figure	3c,d).	(doi:10.1038/nrm3349)	Crossref,	PubMed,	ISI,	Google	Scholar54.	All	authors	gave	final	approval	for	publication	and	agree	to	be	held	accountable	for	the	work	performed	therein.We	declare	we	have	no	competing	interests.This	work	was	primarly	funded	by	the	Czech	Science	Foundation,	grant	no.	europaea,
the	11-gene	cluster	is	contained	in	contig	AOBU01000059.Download	figureOpen	in	new	tabDownload	PowerPointTable	1.	terreus	(section	Terrei)	is	most	probably	ancestral	to	Aspergillus,	as	is	it	seen	in	species	belonging	to	diverging	sections	of	this	genus,	namely	in	Aspergillus	carbonarius	(section	Nigri)	and	in	Aspergillus	unguis,	an	early	diverging
species	of	section	Nidulantes	(figure	5a).	2008Contribution	of	lysogeny,	pseudolysogeny,	and	starvation	to	phage	ecology.	Ibraghimov-Beskrovnaya	O,	Ervasti	JM,	Leveille	CJ,	Slaughter	CA,	Sernett	SW,	Campbell	KP.	Biotechnol.	Gould	SJ,	Keller	GA,	Hosken	N,	Wilkinson	J,	Subramani	S.	Effect	of	compounds	on	mitotic	progression	in	HeLa	cell	(a).	Can.
(doi:10.1098/rspb.2019.1430)	Google	Scholar15.	Interestingly,	Ripp	&	Miller	[8,9]	suggested	that	pseudolysogeny	is	an	environmental	condition.	A	single	vertical	line	symbolizes	physical	separation	of	genes	on	different	contigs.Download	figureOpen	in	new	tabDownload	PowerPointIn	two	species	(Aspergillus	steynii	and	Aspergillus	westerdijkiae)	of
two	closely	related	series	(ser.	Cell	144,	471-479.	As	an	example	of	the	latter,	Abedon	[12]	hypothesized	that	phage	infection	releases	extracellular	soluble	factors	that	modify	the	uninfected	bacteria	so	that	they	are	temporarily	unable	to	support	phage	growth	(phage	resistance).	(doi:10.1016/S0016-5085(01)81487-6)	Crossref,	ISI,	Google	Scholar27.
1996Lysogenic	conversion	by	a	filamentous	phage	encoding	cholera	toxin.	(a)	A	schematic	depiction	of	blood-	or	serum-membrane	feeding	of	ticks,	and	(b)	a	bar	graph	showing	weights	of	fully	engorged	I.	(doi:10.1093/genetics/159.3.1179)	Crossref,	PubMed,	ISI,	Google	Scholar17.	2018Veni,	vidi,	vici:	the	success	of	wtf	meiotic	drivers	in	fission	yeast.
Cancer	Biol.	Thus,	the	synergy	between	L1	and	Plk1	inhibitor	is	more	effective	in	the	breast	cancer	cell	line	CAL51	than	in	the	non-cancer	cell	line	MCF-10A.	Williamson	SJ,	Paul	JH.	Preferential	segregation	to	the	lower	megaspore	by	means	of	faster	‘neocentromeres’	results	in	83%	transmission	bias	of	knob	domains	(table	1)	[32].	[34]Mus
musculusheterozygous	for	Om56%1.3	:	1Wu	et	al.	Pietilä	MK,	Atanasova	NS,	Manole	V,	Liljeroos	L,	Butcher	SJ,	Oksanen	HM,	Bamford	DH.	The	genomes	of	fourteen	scattered	species	of	Saccharomycotina	(electronic	supplementary	material,	figure	S5B)	comprise	clusters	with	the	hxn	gene	complement,	always	including	the	transcription	factor	hxnR
and	never	including	hxnS,	hxnZ	and	hxnN,	even	if	the	latter	gene	could	be	found	unlinked	to	the	cluster	in	an	early	divergent	species	(Trigonopsis	variabilis).	This	contrasts	with	what	was	reported	for	the	genes	in	cluster	1/VI	[11].	Kaufman	MH.	#p	<	0.0001;	***p	<	0.001;	**p	<	0.01;	*p	<	0.05.Download	figureOpen	in	new	tabDownload
PowerPointING1	is	known	to	act	as	both	a	transcriptional	activator	and	repressor	through	interactions	with	DNA	and	a	variety	of	epigenetic	regulatory	proteins	[35].	It	could	also	prevent	a	starvation-induced	abortive	replication	or	integration	event	[40]	and	allow	the	phage	to	reach	favourable	conditions	as	the	host	moves	to	new	environments	[3].
Interestingly,	CENP-A	transcription	is	generally	uncoupled	from	canonical	histone	transcription	[72–78].	A	recent	study	showed	that	a	population	of	forest-dwelling	wild	D.	1998Growth	of	the	stress-bearing	and	shape-maintaining	murein	sacculus	of	Escherichia	coli.	T.	2021Characterization	of	the	novel	mitochondrial	genome	segregation	factor
TAP110	in	Trypanosoma	brucei.	Hahnenberger	KM,	Baum	MP,	Polizzi	CM,	Carbon	J,	Clarke	L.	Flockhart	IT,	Booker	M,	Hu	Y,	Mcelvany	B,	Gilly	Q,	Mathey-Prevot	B,	Perrimon	N,	Mohr	SE.	This	is	strikingly	confirmed	by	genomes	of	early	diverging	species	of	section	Flavi	(A.	Kuraku	S,	Zmasek	CM,	Nishimura	O,	Katoh	K.	[10].	The	last	few	decades	have
witnessed	an	explosion	of	studies	focused	on	the	role	of	CENP-A	in	cancer	and	developmental	diseases	[4,9,10,106–113].	Over	a	decade	later,	a	succession	of	studies	greatly	improved	our	understanding	of	the	preferential	segregation	involving	a	trivalent	as	well	as	centromere	drive	in	bivalents,	and	it	appears	that	the	two	are	mechanistically
linked.Robertsonian	fusions	are	metacentric	chromosomes	formed	when	two	telocentric	chromosomes	fuse	at	their	centromeres	(figure	1b).	Development	133,	1911-1921.	18,	259-296.	15,	5688-5699.	Virology	22,	305-313.	(doi:10.1074/jbc.M110.165340)	Crossref,	PubMed,	ISI,	Google	Scholar45.	Histopathology	40,	360-366.	However,	caution	should
be	observed	when	using	ExM	to	determine	distances,	as	individual	structures	may	expand	to	a	different	extent.	2019Prenatal	presentation	of	a	rare	genetic	disorder:	a	clinical,	autopsy	and	molecular	correlation.	(doi:10.1016/j.acthis.2009.11.003)	Crossref,	PubMed,	ISI,	Google	Scholar69.	Fukagawa	T,	Earnshaw	WC.	350,	935-941.	Pan	D,	Walstein	K,
Take	A,	Bier	D,	Kaiser	N,	Musacchio	A.	2011Bacteriophages	and	their	genomes.	Chikada	T,	Kanai	T,	Hayashi	M,	Kasai	T,	Oshima	T,	Shiomi	D.	1993Podophyllotoxin,	steganacin	and	combretastatin:	natural	products	that	bind	at	the	colchicine	site	of	tubulin.	This	analysis	revealed	that	most	of	the	glycosylating	enzymes	do	not	have	orthologues	in	the
genus	(only	5/13	are	conserved,	see	below).	Isaev	AB,	Musharova	OS,	Severinov	KV.	21,	1361-1365.	Marinari	E,	Mehonic	A,	Curran	S,	Gale	J,	Duke	T,	Baum	B.	elegans	dystroglycan	DGN-1	functions	in	epithelia	and	neurons,	but	not	muscle,	and	independently	of	dystrophin.	Bray	F,	Jemal	A,	Grey	N,	Ferlay	J,	Forman	D.	11,	303.	However,	when	p53	is
inactivated,	CENP-A	overexpression	instead	promotes	epithelial–mesenchymal	transition.	This	process	can	be,	at	times,	beneficial	for	cell	survival.	Most,	if	not	all,	of	the	odorants	detected	by	ab3A	neurons	are	also	detected	by	other	ORNs,	for	example,	pentyl	acetate	is	also	detected	by	ab1A,	ab5B,	ab6A	and	ab7A	neurons,	and	ethyl	butanoate	is	also
detected	by	ab1A,	ab8A,	ab8B,	ab10A,	ab3B	and	ab2B	neurons	[1,9].	(e″)	yz	orthogonal	view	projection	of	the	invasive	cell	in	(e′).	Manzini	MCet	al..	87,	818-834.	This	raises	the	question	of	the	possible	existence	of	an	‘inverse	correlation’	between	the	conservation	of	an	enzymatic	cascade	that	is	fundamental	for	muscle	stability	and	muscle-driven
locomotion	skills,	and	the	staticity	of	Porifera	in	their	adult	stage.	2011Cryoelectron	tomography	of	radial	spokes	in	cilia	and	flagella.	Expression	profiles	were	normalized	to	I.	2016The	muscular	dystrophy	gene	TMEM5	encodes	a	ribitol	β1,4-xylosyltransferase	required	for	the	functional	glycosylation	of	dystroglycan.	76,	1205-1221.	For	some	species
in	under-represented	taxa,	we	could	use	the	transcriptome	shotgun	assembly	database	to	obtain	intron-less	sequences	coding	for	full-length	protein.Criteria	for	identification	of	orthologues/paralogues	are	detailed	for	each	tree.	Pek	RHet	al..2019Hemozoin	produced	by	mammals	confers	heme	tolerance.	(doi:10.1016/0006-2952(87)90646-0)	Crossref,
PubMed,	ISI,	Google	Scholar41.	(g)	En	face	view	of	three-dimensional	reconstruction	of	an	expanded	L.	115,	1181-1190.	Centromere	drive	in	monkeyflowers	(Mimulus	guttatus)	can	provide	a	significant	comparison.	Colour	code	represents	log2	of	the	fold	change	of	expression:	red,	downregulated;	green,	upregulated.	Jimenez	JI,	Canales	A,	Jimenez-
Barbero	J,	Ginalski	K,	Rychlewski	L,	Garcia	JL,	Diaz	E.	This	raises	the	question,	why	do	telocentric	chromosomes	with	large	kinetochores	form	metacentric	chromosomes	with	relatively	smaller	kinetochores	after	a	chromosome	fusion?	eLife	8,	e49503.	251,	242-249.	291,	10	372-10	377.	Circumdati,	respectively),	clusters	1	and	2	are	separated	without
any	relative	change	of	gene	orientation	(electronic	supplementary	material,	figure	S5A).	21,	396-420.	The	virulent	phage	phi6	infecting	Pseudomonas	bacteria,	mainly	plant	pathogenic	P.	Considering	the	hypothesis	put	forth	by	many	that	univalent	preferential	segregation	is	evolutionarily	advantageous,	it	seems	reasonable	that	natural	selection	may
have	shaped	some	aspect	of	female	meiosis	(e.g.	the	spindle)	to	intrinsically	sort	unpaired	chromosomes	towards	either	the	egg	or	polar	body	[26,28,29,86].	5,	11163.	(b)	Individual	z-planes	(left)	and	three-dimensional	reconstruction	(right)	of	the	BB	area	of	an	expanded	bloodstream	T.	1983Transformation	of	intact	yeast	cells	treated	with	alkali
cations.	Science	341,	896-899.	Takahashi	K,	Chen	ES,	Yanagida	M.	It	may	be	that	these	small	cell	wall	particles	can	also	serve	as	a	decoy	for	phages,	just	like	outer	membrane	vesicles	[41].	By	contrast,	it	has	been	observed	that	antibody	markers	established	for	the	standard	immunofluorescence	staining	generally	also	stain	expanded	specimens	[11].
2006Coding	of	odors	by	a	receptor	repertoire.	2018An	orphan	kinesin	controls	trypanosome	morphology	transitions	by	targeting	FLAM3	to	the	flagellum.	2005The	developmental	cell	biology	of	Trypanosoma	brucei.	Burrack	LS,	Berman	J.	(doi:10.1126/science.1180189)	Crossref,	PubMed,	ISI,	Google	Scholar55.	Ticks	were	dissected	and	their	midguts
embedded,	sectioned	and	visualized	by	toluidine	blue	staining	under	light	microscopy	(a,b)	or	TEM	(c,d);	DC,	digest	cell;	Lu,	midgut	lumen;	Hb-C,	haemoglobin	crystals;	DV,	digestive	vesicle;	H,	haemosomes;	yellow	arrows	point	towards	contact	sites	of	haemosomes	and	digestive	vesicles.	Such	interactions	are	thought	to	occur	in	a	mixture	of	sensitive
and	resistant	cells	and/or	a	mixture	of	prophage-carrying	bacteria	and	virulent	phages.	(i)	Three-dimensional	reconstruction	of	the	cellular	volume;	(ii)	en	face	and	(iii)	from	the	anterior	end	view	of	the	BB	area	without	the	bottom	most	part	of	the	microtubule	corset.	Nakano	M,	Cardinale	S,	Noskov	VN,	Gassmann	R,	Vagnarelli	P,	Kandels-Lewis	S,
Larionov	V,	Earnshaw	WC,	Masumoto	H.	2008Heterochromatin	integrity	affects	chromosome	reorganization	after	centromere	dysfunction.	These	cells	exhibit	lagging	chromosome,	micronuclei	formation	and	abnormal	mitotic	exit	[34,45,46].	2012Neocentromeres	and	epigenetically	inherited	features	of	centromeres.	(doi:10.1016/0163-7258(93)90044-
E)	Crossref,	PubMed,	ISI,	Google	Scholar33.	(doi:10.1534/genetics.111.136721)	Crossref,	PubMed,	ISI,	Google	Scholar18.	The	exact	role	of	heterochromatin	in	centromere	assembly	still	needs	to	be	further	explored.In	contrast	with	regional	centromeres,	some	budding	yeasts,	such	as	Saccharomyces	cerevisiae,	contain	genetically	defined	‘point
centromeres'.	Indeed,	the	hit	found	in	Quercus	saber	for	example	(XP_023912063,	784	aa)	is	practically	identical	to	a	glycosyltransferase	from	the	fungus	Baudoinia	panamericana	(XP_007679195,	791	aa,	83%	identity	on	a	100%	query	cover),	and	many	other	very	good	matches	are	found	with	similar	sequences	belonging	to	other	species	of	fungi,
strongly	suggesting	a	‘cross-contamination’	of	fungi	sequences	into	plant	sequences	within	the	NCBI	databank.The	sequences	identified	in	free-living	unicellular	and	colonial	flagellate	eukaryotic	Choanoflagellata	and	the	other	metazoan	lineages	(all	displaying	with	one	of	the	best	total	scores)	have	been	reported	in	the	electronic	supplementary
material.	Larionov	A,	Krause	A,	Miller	W.	Lindholm	AKet	al..2016The	ecology	and	evolutionary	dynamics	of	meiotic	drive.	Maximum-likelihood	trees	were	constructed	with	PhyML	3.0	using	LG	model	with	gamma	rate	heterogeneity.	Finally,	we	envisage	that	ExM	will	be	in	a	similar	way	highly	useful	to	study	morphology	and	cellular	architecture	of
various	transient	life	cycle	forms	and	the	processes	of	cell	differentiation.(iii)Protein	localization	by	immunogold	EM	is	challenging	as	antibodies	frequently	do	not	reach	or	recognize	their	epitopes	in	resin-embedded	sections.	This	study	showed	that	SENP6	is	also	involved	in	the	loading	of	new	CENP-A	at	centromeres	[140].	(doi:10.1093/nar/gkt389)
Crossref,	PubMed,	ISI,	Google	Scholar52.	Rokas	and	co-workers	[19,20]	have	proposed	that	clustering	confers	a	specific	advantage	when,	in	a	given	metabolic	pathway,	one	or	more	intermediates	are	toxic,	as	single	gene	loss,	leading	to	accumulation	of	a	toxic	metabolism,	will	be	minimized.	16,	101-109.	Similarly,	the	neck	microtubule	was	present	in
21	of	22	BB	areas	in	bloodstream	cells	(for	an	example,	see	figure	3b).EM	previously	described	an	even	higher	complexity	of	the	microtubule-based	structures	inside	the	corset	of	Leishmania	[8,36].	(doi:10.1099/0022-1317-64-8-1781)	Crossref,	PubMed,	ISI,	Google	Scholar7.	First,	we	applied	to	expanded	cells	the	L8C4	antibody,	which	recognizes	a
constituent	of	the	paraflagellar	rod	[21],	a	kinetoplastid-specific	structure	extending	alongside	the	axoneme.	1996The	effect	of	phosphate	status	on	the	kinetics	of	cyanophage	infection	in	the	oceanic	cyanobacterium	Synechococcus	sp.	Shelby	RD,	Monier	K,	Sullivan	KF.	(doi:10.1242/jcs.113.24.4587)	Crossref,	PubMed,	ISI,	Google	Scholar37.
2015Lethal	(2)	giant	larvae:	an	indispensable	regulator	of	cell	polarity	and	cancer	development.	2013A	simple	assay	for	measuring	catalase	activity:	a	visual	approach.	86,	5067-5079.	Is	the	‘M3	epitope’	shared	by	other	proteins?	2009Plk1	and	Aurora	A	regulate	the	depolymerase	activity	and	the	cellular	localization	of	Kif2a.	(doi:10.1016/0014-
5793(85)81244-8)	Crossref,	PubMed,	ISI,	Google	Scholar21.	31,	2061-2072.	2011Morphological	events	during	the	cell	cycle	of	Leishmania	major.	2020Model	choice,	missing	data,	and	taxon	sampling	impact	phylogenomic	inference	of	deep	Basidiomycota	relationships.	Instead,	several	examples	in	nature	suggest	univalent	chromosomes	can
preferentially	segregate,	to	the	egg	in	some	species	and	to	the	polar	body	in	others.	ADD3	depletion	was	shown	to	negatively	affect	both	AJ	and	tight	junction	reassembly	and	to	impair	the	assembly	of	actin	filaments	associated	with	newly	formed	junctions	in	colon	epithelial	cells	[67].	Engl.	(d)	Confocal	imaging	of	a	cell	expressing	HA-tagged	RSP4/6
and	stained	with	the	anti-HA	antibody	and	with	C3B9.	Nature	415,	937-941.	(doi:10.1016/j.tibs.2017.01.006)	Crossref,	PubMed,	ISI,	Google	Scholar39.	A	window	was	then	cut	in	the	pupal	case	and	a	coverslip	with	a	drop	of	immersion	oil	was	placed	on	top	of	the	bridges,	touching	the	notum.The	following	inverted	confocal	microscopes	and	lenses
were	used	for	live	imaging:	Leica	SP2	equipped	with	a	×40/1.25	NA	oil	lens;	Zeiss	LSM880C,	×40/1.30	NA	oil	Ph3	M27	lens;	Zeiss	LSM5	Exciter	AxioObserver,	Plan-Apochromat	×40/1.30	NA	oil	lens.	22,	835-848.	Malinovskaya	LPet	al..2020Germline-restricted	chromosome	(GRC)	in	the	sand	martin	and	the	pale	martin	(Hirundinidae,	Aves):	synapsis,
recombination	and	copy	number	variation.	Rajagopal	Aet	al..2008Haem	homeostasis	is	regulated	by	the	conserved	and	concerted	functions	of	HRG-1	proteins.	Otherwise,	when	no	paralogues	are	extant	in	the	genome,	the	cluster-related	protein	is	referred	to	as	HxnM.Download	figureOpen	in	new	tabDownload	PowerPointThe	phylogenies	of	HxnR,
HxnT	and	HxnM	are	consistent	with	the	HGT	scenario	described	above	for	pfdB,	however	reconciliation	analysis	restricted	to	phylogenies	of	the	Eurotiomycetes	confirmed	the	proposed	HGT	event	only	for	HxnR	(figure	7).	In	contrast	with	lysogeny,	the	phage	genome	does	not	replicate	in	synchrony	with	the	host	chromosome,	leading	to	asymmetrical
inheritance	of	the	phage	genome	into	one	of	the	daughter	cells	upon	cell	division.	S6650)	as	a	fluorescence	probe.	Am.	Nat.	(doi:10.1099/00207713-42-1-156)	Crossref,	PubMed,	Google	Scholar64.	Moreover,	the	quantitative	aspect	of	ExM	revealed	a	significant	variability	in	the	presence	of	some	of	these	structures	in	a	population	of	promastigote	L.
Tarnowski	BI,	Coons	LB.	2016Host	receptors	for	bacteriophage	adsorption.	It	is	worth	to	note	that	some	missense	mutations	can	instead	lead	to	more	severe	consequences,	such	as	a	lethal	case	of	WWS	[53].Interestingly	and	quite	uniquely,	POMGnT1	acts	as	a	sort	of	‘enzymatic	chaperone’	in	the	fabrication	of	the	M3	core	structure.	This	has	been
linked	to	increased	tolerance	to	antibiotics	and	desiccation	and	increased	adherence	on	surfaces	[60].	Mitochondrial	DNA	variation	and	the	role	of	history	vs.	Essentially,	some	asymmetric	structure	must	distinguish	which	side	of	the	metaphase	plate	will	give	rise	to	the	egg,	and	which	will	give	rise	to	the	polar	body.	(doi:10.1083/jcb.200701066)
Crossref,	PubMed,	ISI,	Google	Scholar67.	The	gene-poor	chromatin	domain	is	transcriptionally	silenced,	enriched	with	the	histone	H3K9	methylation.	Protein	components	of	the	molecular	network	facilitating	such	haem	distribution	are,	however,	poorly	understood.	To	mitigate	the	signal	loss	we	tried	to	match	the	refractive	index	of	the	gel	to	the	one
of	the	oil	immersion	by	incubating	it	with	a	solution	of	84%	sucrose	[27].	2014Nitrogen	regulation	of	fungal	secondary	metabolism	in	fungi.	40,	1874-1885.	On	the	other	hand,	more	recent	papers	have	shown	that	a	rigid	outer	membrane	is	essential	for	the	formation	and	survival	of	wall-deficient	cells	in	E.	A	second	kinesin-14	gene	which	appears	to	be
evolutionarily	distinct	(having	an	independent	origin)	from	Kindr	was	later	found	on	Ab10	as	well	[65].	Sirajuddin	M,	Rice	LM,	Vale	RD.	(c)	Three-dimensional	reconstruction	of	a	confocal	z-stack	of	a	procyclic	T.	(doi:10.1371/journal.pone.0042022)	Crossref,	PubMed,	ISI,	Google	Scholar39.	7,	170199.	2014Golgi	phosphoprotein	3	mediates	the	Golgi
localization	and	function	of	protein	O-linked	mannose	β-1,2-N-acetlyglucosaminyltransferase	1.	The	cleavage	plane	was	orthogonal	to	the	axis	connecting	the	BBs	of	the	two	flagella	and	to	the	long	axis	of	the	mitotic	spindle	(figure	3g,h).ExM	has	been	frequently	used	to	determine	the	position	of	various	proteins	in	respect	to	microtubule-based
structures	(e.g.	[14–16,38]).Procyclic	T.	Front.	To	obtain	serum,	whole	blood	samples	were	centrifuged	at	2500g,	10	min,	4°C	and	the	resulting	supernatant	was	collected	and	centrifuged	again	at	10	000g,	10	min,	4°C.	Tock	MR,	Dryden	DTF.	2015The	glycosyltransferase	LARGE2	is	repressed	by	Snail	and	ZEB1	in	prostate	cancer.	Genetics	159,	1179-
1189.	239,	2285-2291.	Adams	JC,	Brancaccio	A.	Enzymes	synthesizing	the	carbohydrate	epitope	of	α-dystroglycan	in	the	ER	and	Golgi	apparatus,	ordered	by	their	reaction	sequence,	starting	from	phosphotrisaccharide	(M3	core)	formation.codeofficial	namereaction	product	added	to	the	chain	(or	function	played)donor	substratePOMT1protein	O-
mannosyltransferase	1mannose	(Man)dolichol	monophosphate	mannose	(Dol-P-Man)aPOMT2protein	O-mannosyltransferase	2mannose	(Man)dolichol	monophosphate	mannose	(Dol-P-Man)aPOMGnT2protein	O-linked	mannose	N-acetylglucosaminyltransferase	2	(beta	1,4-)N-acetylglucosamine	(GlcNAc)UDP-GlcNAcB3GALNT2beta-1,3-N-
acetylgalactosaminyltransferase	2N-acetylgalactosamine	(GalNAc)UDP-GalNAcPOMKprotein	O-mannose	kinasephosphate	at	C6	position	of	O-mannoseATPFKTNfukutinribitol	5-phosphate	(RboP)CDP-ribitolbPOMGnT1protein	O-linked	mannose	N-acetylglucosaminyltransferase	1	(beta	1,2-)binds	to	the	growing	saccharide	chain	and	FKTN	via	its	stem
domain—FKRPfukutin-related	proteinribitol	5-phosphate	(RboP)CDP-ribitolbRXYLT1ribitol	xylosyltransferase	1xylose	(Xyl)UDP-XylB4GAT1beta-1,4-glucuronyltransferase	1glucuronic	acid	(GlcA)UDP-GlcALARGE1LARGE	xylosyl-	and	glucuronyltransferase	1[Xyl-GlcA]nUDP-Xyl,	UDP-GlcALARGE2LARGE	xylosyl-	and	glucuronyltransferase	2[Xyl-
GlcA]nUDP-Xyl,	UDP-GlcAHNK-1STsulfotransferase	or	CHST10	carbohydrate	sulfotransferase	10sulfate	at	C3	position	of	terminal	GlcA3′-phosphoadenosine	5′-phosphosulfate	(PAPS)A	loss,	or	a	reduction,	of	the	O-mannose-bound	matriglycan	on	α-DG	can	lead	to	a	diminished	cell	adhesion	to	the	ECM,	with	pathological	consequences.	Nucleus	3,	101-
110.	(doi:10.1517/13543776.2016.1111872)	Crossref,	PubMed,	ISI,	Google	Scholar10.	brucei	cells	were	transferred	onto	a	cleaned	Ø	12	mm	coverslip,	followed	by	a	4	min	incubation.	CG7379KD	simultaneously	significantly	increased	the	number	of	pre-invasive	cells	present	within	a	clone	and	also	reduced	the	amount	of	apoptosis	occurring	within
these	pre-invasive	cells,	when	compared	to	WT	clones.	Neuron	22,	327-338.	van	Reeuwijk	Jet	al.2006The	expanding	phenotype	of	POMT1	mutations:	from	Walker-Warburg	syndrome	to	congenital	muscular	dystrophy,	microcephaly,	and	mental	retardation.	2019Fertility	costs	of	meiotic	drivers.	Dean	S,	Sunter	J,	Wheeler	RJ,	Hodkinson	I,	Gluenz	E,	Gull
K.	(doi:10.1007/s00018-013-1343-z)	Crossref,	PubMed,	ISI,	Google	Scholar11.	54,	73-81.	As	these	univalents	can	be	preferentially	segregated	to	the	egg	or	polar	body,	depending	on	the	species,	it	is	possible	that	this	represents	a	passive	mechanism	of	preferential	segregation	dependent	on	some	meiotic	feature	that	evolved	under	natural	selection	to
favour	a	return	to	euploidy.We	expect	the	next	decade	will	bring	equally	exciting	progress	in	this	field.	2015Sequence	features	and	transcriptional	stalling	within	centromere	DNA	promote	establishment	of	CENP-A	chromatin.	6,	105-113.	(doi:10.1016/0006-291x(80)91124-9)	Crossref,	PubMed,	ISI,	Google	Scholar76.	Osawa	M,	Erickson	HP.
Progression	of	infection	in	both	the	host	and	the	vector	is	dependent	on	the	ability	of	the	parasites	to	colonize,	in	a	defined	sequence,	various	tissues.	A	number	of	tightly	linked	mutations,	of	which	only	two	(hxn6	and	hxn7)	are	presently	available,	mapped	in	chromosome	VI	at	about	≈10	cM	from	mutations	in	the	hxnS	and	hxnR	genes,	which	is
consistent	with	the	genomic	organization	described	above	(J.	2004Molecular	recognition	by	LARGE	is	essential	for	expression	of	functional	dystroglycan.	Scale	bars	=	10	µm.	27,	2365-2373.	Moreover,	novel	visualization	techniques	at	single-cell	resolution	can	give	valuable	insights	into	the	dynamics	of	phage–host	interactions.Lastly,	we	would	urge
researchers	to	use	the	terminology	related	to	alternative	phage	infection	strategies	(pseudolysogeny,	carrier	state	and	chronic	infection;	table	1)	with	extreme	caution,	to	make	clear	distinction	between	single-cell	and	population-level	phenomena	and	to	describe	the	observed	phage–host	associations	explicitly	to	engage	in	and	stimulate	more
meaningful	dialogue	around	this	topic.The	article	has	no	additional	data.All	authors	contributed	to	drafting	the	manuscript.	The	human	orthologue	of	CG7379	is	ING1	and	other	ING	family	members	[7].	Saj	Aet	al.2010A	combined	ex	vivo	and	in	vivo	RNAi	screen	for	notch	regulators	in	Drosophila	reveals	an	extensive	notch	interaction	network.	If
phages	are	unable	to	recognize	the	CWD	bacteria,	a	mixture	of	different	phages	should	be	considered	for	phage	therapy	or	the	genomes	of	bacteriophages	could	be	genetically	modified	[69,70].	2007The	use	of	differential	scanning	fluorimetry	to	detect	ligand	interactions	that	promote	protein	stability.	All	the	relevant	details	on	the	consecutive
enzymatic	steps	are	reported	in	table	1.	(doi:10.1016/j.jns.2012.04.008)	Crossref,	PubMed,	ISI,	Google	Scholar59.	We	have	observed	also	two	paralogues	of	DG	in	species	belonging	to	the	Acanthomorpha	lineage	[97].	(doi:10.1016/B978-0-12-800259-9.00004-4)	Crossref,	PubMed,	ISI,	Google	Scholar44.	(d)	Population-level	carrier	state	life	cycle
describing	mixtures	of	phages	and	bacteria	in	a	more	or	less	stable	equilibrium,	due	to	the	presence	of	sensitive	variants	(that	are	susceptible	to	phage	infection	and	thus	prone	to	phage-induced	lysis)	among	resistant	bacteria.	Bai	N,	Roder	H,	Dickson	A,	Karanicolas	J.	Catania	S,	Pidoux	AL,	Allshire	RC.	Additionally,	in	individuals	heterozygous	for
chromosome	fusions	or	fissions,	preferential	segregation	involving	a	trivalent	is	believed	to	be	responsible	for	rapid	karyotype	evolution	and	the	propensity	for	a	species'	karyotype	to	be	mostly	telocentric	or	mostly	metacentric	(figure	2a)	[16].	The	increased	resolution	made	discernible	the	area	of	missing	anti-tubulin	signal	surrounding	the	distal	end
of	the	new	axoneme	(figure	1f).	(doi:10.1136/jmg.2005.031963)	Crossref,	PubMed,	ISI,	Google	Scholar35.	The	insert	was	further	sub-cloned	into	destination	vector:	pDR	ccdB-GFP-ura3	by	Gateway™	LR	Clonase™	II	Enzyme	mix	(ThermoFisher	Scientific	11791020).	Zhao	Yet	al.2017Nanoscale	imaging	of	clinical	specimens	using	pathology-optimized
expansion	microscopy.	From	differences	in	centromere	DNA	sequence	to	spindle	asymmetry,	the	studies	discussed	above	provide	a	strong	start	to	a	comprehensive	molecular	model	for	the	mechanism	of	centromere	drive.In	order	to	confirm	that	the	molecular	mechanisms	were,	at	least	to	some	extent,	universal,	the	2019	study	examined	centromere
drive	in	an	interspecific	hybrid	between	Mus	musculus	and	Mus	spretus	[38].	2001The	centromere	paradox:	stable	inheritance	with	rapidly	evolving	DNA.	Similarly,	in	Drosophila	embryos,	hu-li	tai	shao	(hts),	the	fly	orthologue	of	human	adducins,	was	shown	to	partially	colocalize	with	dlg	and	to	regulate	dlg	targeting	to	the	membrane.	135,	643-658.
2005Genome	evolution	and	biodiversity	in	teleost	fish.	2017Do	mammalian	cells	really	need	to	export	and	import	heme?Trends	Biochem.	(doi:10.1021/jm800086e)	Crossref,	PubMed,	Google	Scholar36.	But	how	cnp3-1	causes	misincorporation	of	CENP-ACnp1	across	the	genome	remains	unclear	(table	1).	Bigotti	MG,	Brancaccio	A.	elegans	are	better
served	by	preferential	segregation	towards	the	polar	body.	56,	165-192.	9,	33-46.	Eisenstatt	JR,	Ohkuni	K,	Au	WC,	Preston	O,	Gliford	L,	Suva	E,	Costanzo	M,	Boone	C,	Basrai	MA.	2012Live-cell	delamination	counterbalances	epithelial	growth	to	limit	tissue	overcrowding.	2015Pat1	protects	centromere-specific	histone	H3	variant	Cse4	from	Psh1-
mediated	ubiquitination.	Dev.	It	was	further	shown	that	ING4	overexpression	inhibited	melanoma	cell	migration	and	invasion	in	vitro	[24].	However,	evidence	collected	on	LARGE2	point	to	its	importance	in	the	kidney	[98],	in	prostate	cancer	[100,101],	and	in	human	colonic	epithelium	and	colorectal	cancer	[102].	(iii)	Confocal	imaging	of	the	distal
end	of	a	flagellum	of	a	cell	different	to	the	one	shown	on	left	and	acquired	at	a	higher	magnification.	The	drug	NOC	that	inhibits	microtubule	assembly	[20]	was	hypersensitive	to	L1,	and	the	cold-sensitive	α-tubulin	mutant	nda2-KM52	and	the	β-tubulin	mutant	nda3-KM311	were	both	hypersensitive	to	L1	at	the	permissive	temperature	of	30°C.
Furthermore,	if	this	preferential	segregation	of	univalents	(in	either	direction)	is	even	somewhat	universal,	it	could	be	another,	underappreciated	opportunity	for	selfish	genetic	elements.B	chromosomes	are	another	type	of	chromosome	known	to	frequently	be	univalent	and	to	experience	female	meiotic	drive	[4,89,90].	(doi:10.1073/pnas.0931261100)
Crossref,	PubMed,	ISI,	Google	Scholar112.	183,	805-818.	Following	another	3	×	5	min	wash	with	PBS	they	were	incubated	for	1	h	with	primary	antibodies	diluted	in	the	IF	blocking	buffer.	Literature	of	CWD	diderms	with	and	without	their	outer	membrane	have	been	reported,	and	even	thin-section	electron	microscopy	cannot	clearly	distinguish
between	a	single	membrane	and	two	membranes	if	the	periplasm	is	pressed	closely	together	[55,56].	Among	other	families,	the	occurrence	of	clusters	with	variable	organizations	does	not	follow	any	obvious	evolutionary	pattern.	(doi:10.1016/S0021-9258(18)70671-6)	Crossref,	PubMed,	ISI,	Google	Scholar2.	(doi:10.1371/journal.pcbi.1003967)
Crossref,	PubMed,	ISI,	Google	Scholar26.	Simmons	M,	Drescher	K,	Nadell	CD,	Bucci	V.	Non-productive	chronic	infection	has	been	artificially	established	for	dsRNA	phage	phi6	to	produce	large	amounts	of	heterologous	dsRNA	molecules	in	bacteria	for	gene	silencing	applications	[36].	(doi:10.1007/978-3-319-58592-5_16)	Crossref,	PubMed,	Google
Scholar79.	Zasadzinska	E,	Foltz	DR.	HJURP/Scm3,	the	CENP-A	chaperone,	in	human	cells	and	S.	91,	541-547.	To	assess	if	IrHRG	also	participates	in	haem	trafficking	within	the	endo-lysosomal	network	of	the	tick	digest	cells,	we	followed	haem	accumulation	in	semi-thin	(figure	6a,b)	and	ultra-thin	(figure	6c,d)	sections	of	tick	midgut	cells	under	light
microscopy	and	transmission	electron	microscopy	(TEM),	respectively.	(doi:10.1074/jbc.RA118.003873)	Crossref,	ISI,	Google	Scholar188.	Hell	S,	Reiner	G,	Cremer	C,	Stelzer	EHK.	As	well	as	promoting	frequent	cell	delamination,	we	found	lgl4;	CG7379KD	clones	to	be	multilayered	and	to	promote	abnormal	protrusion	morphology	(electronic
supplementary	material,	figure	S1).	(doi:10.1371/journal.pgen.1002985)	Crossref,	PubMed,	ISI,	Google	Scholar103.	2005Tracing	heme	in	a	living	cell:	hemoglobin	degradation	and	heme	traffic	in	digest	cells	of	the	cattle	tick	Boophilus	microplus.	(doi:10.1016/j.biopha.2018.09.145)	Crossref,	PubMed,	ISI,	Google	Scholar15.
(doi:10.1146/annurev.micro.53.1.629)	Crossref,	PubMed,	ISI,	Google	Scholar3.	Assuming	the	B	chromosomes	are	located	randomly	on	the	spindle,	it	is	more	likely	that	the	B	chromosomes	will	be	located	on	the	longer	egg	side	of	the	spindle	and	be	incorporated	into	the	egg.	[21]mouse1	:	101	:	40anti-ClpGM6	(CUK1114)ClpGM6	constituent	of
FAZHayes	et	al.	Rows	are	organized	by	whether	univalents,	bivalents	or	trivalents	are	observed	in	meiosis	I.	Keesey	IW,	Knaden	M,	Hansson	BS.	Acta	1426,	297-307.	The	low	aLRT	value	at	the	relevant	node,	however,	neither	supports	nor	excludes	Saccharomycotina	acquiring	an	hxnM	gene	by	HGT	from	Pezizomycotina	(electronic	supplementary
material,	figure	S9).Reconciliation	of	the	phylogeny	of	PfdBs	extant	in	Eurotiomycetes	with	the	species	tree	(by	using	GeneRax)	confirmed	that	the	pfdB	of	Talaromyces	which	was	acquired	by	HGT	from	an	ancestral	species	of	Penicillia	was	further	transferred	from	a	Talaromyces	by	HGT	(together	with	the	whole	hxn	cluster)	to	an	ancestor	of
Aspergillus	section	Flavi	(figure	7).	While	meiotic	drive	in	maize	relies	on	kinesin-14	motor	proteins	Kindr	and	Trkin,	centromere	drive	in	mice	involves	a	kinesin-13	motor	protein	MCAK,	though	MCAK	is	not	motile	[71].	2013A	cell-body	groove	housing	the	new	flagellum	tip	suggests	an	adaptation	of	cellular	morphogenesis	for	parasitism	in	the
bloodstream	form	of	Trypanosoma	brucei.	ricinus	ticks	to	GaPPIX,	analogously	to	IrHRG-expressing	yeasts,	we	designed	a	differential	feeding	assay	using	the	artificial	feeding	system	(figure	4a).	The	IC50	values	of	each	compound	were	generated	by	Prism	V9	GraphPad	and	are	indicated	in	the	graph.	mulundensis	must	have	occurred	within	section
Nigri,	leading	to	the	organization	seen	in	A.	(doi:10.1074/jbc.270.8.3534)	Crossref,	PubMed,	ISI,	Google	Scholar11.	Nevertheless,	centromeric	DNA	sequences	also	contribute	to	centromere	structure	and	function	[25–27].Box	1.	A	further	complexity	in	the	control	of	matriglycan	synthesis	emerged	with	the	recent	finding	that	also	the	kinase	POMK	is
needed	to	regulate	the	LARGE1-mediated	elongation	of	matriglycan	[22].	The	sequence-dependent	CENP-ACse4	chromatin	at	ectopic	regions	in	budding	yeast	may	be	less	stable,	which	can	be	quickly	removed	during	the	cell	cycle.These	exciting	discoveries	also	raise	another	important	question:	how	is	CENP-A	at	centromeres	protected	from
ubiquitin-mediated	degradation?	Martins	NMCet	al.2020H3K9me3	maintenance	on	a	human	artificial	chromosome	is	required	for	segregation	but	not	centromere	epigenetic	memory.	11,	e1003967.	Dysfunctional	FACT	results	in	the	loss	of	histone	H3	nucleosome	across	the	genome	in	S.	Thereafter,	the	specimens	were	transferred	to	a	well	of	a	12-
well	plate	(Jet	Biofil,	TCP011012)	containing	1	ml	of	the	denaturation	buffer	consisting	of	50	mM	tris(hydroxymethyl)aminomethane-hydrochloride	(Serva,	3719202),	200	mM	sodium	chloride	(Lach-Ner,	30093-AP0),	200	mM	sodium	dodecyl	sulfate	(Roth,	1057)	and	pH	9.0.	At	this	point,	gels	started	to	expand,	which	facilitated	their	separation	from	the
coverslips.	In	addition,	clinically	administered	antibiotics	can	trigger	the	formation	of	CWD	cells,	which	could	be	an	unwanted	consequence	that	limits	the	use	of	bacteriophage	treatment	afterwards.	(doi:10.1101/gr.159624.113)	Crossref,	PubMed,	ISI,	Google	Scholar165.	Thus,	while	the	combination	of	these	two	experiments	is	persuasive,	we	cannot
definitively	conclude	from	either	alone	that	the	behavioural	differences	we	observe	are	solely	due	to	the	Or22	genotype.We	therefore	performed	a	third	experiment	to	further	support	that	Or22	genotype	influences	attraction	to	ethyl	hexanoate.	no.	Folco	HD,	Pidoux	AL,	Urano	T,	Allshire	RC.	A	comparison	between	purine	hydroxylase	I	and	II.	In
addition,	ExM	has	an	obvious	potential	to	provide	novel	information	on	events	leading	to	duplication	of	structures	in	the	BB	area	and	their	re-organizations	following	initiation	of	the	new	flagellum	construction	(for	example	see	figures	3c	and	4b).	Hayles	and	H.	53,	1251-1265.	For	ethyl	hexanoate	and	ethyl	butanoate,	this	gave	a	range	from	10−4	to
10−2,	while	for	isopentyl	acetate	this	gave	a	range	from	10−5	to	10−3.	2004Functional	analysis	of	the	contribution	of	RhoA	and	RhoC	GTPases	to	invasive	breast	carcinoma.	Genetics	205,	113-124.	To	facilitate	imaging,	it	was	important	to	keep	track	of	the	orientation	of	the	gel	during	the	procedure,	such	that	the	side	of	the	gel	with	cells	close	to	its
surface	was	ultimately	facing	the	glass-bottom	dish.	216,	925-941.	(doi:10.1016/j.resmic.2015.05.003)	Crossref,	PubMed,	ISI,	Google	Scholar3.	Magliano	P,	Flipphi	M,	Sanglard	D,	Poirier	Y.	2017No	universal	differences	between	female	and	male	eukaryotes:	anisogamy	and	asymmetrical	female	meiosis.	Another	notable	example	is	that	of	triploid
female	oysters,	which,	when	mated	to	diploid	males,	produce	mostly	diploid	offspring	[26].The	argument	has	been	put	forth	for	XO	mice,	XXX	worms	and	triploids	(worms	and	oysters)	that	the	preferential	segregation	is	evolutionarily	advantageous	as	it	selects	for	a	return	to	a	euploid	state	[26,28,29,86].	46,	105-109.	The	tree	was	computed	by	the	W-
IQ-TREE	software.	The	antiproliferative	and	proapoptotic	effects	of	ING1	were	linked	to	its	ability	to	modulate	transcription.	Ames,	IA:	Iowa	State	College	Press.	Each	orthologous	gene	is	symbolized	by	a	thick	arrow	of	a	different	colour,	which	also	indicates	relative	orientation.	(a)	A	single	confocal	plane	of	an	expanded	procyclic	T.	Destabilizing
factors	can	be	recruited	by	two	distinct	pathways,	the	kinetochore	pathway	and	the	heterochromatin	pathway	[58].	Scale	bar	applies	to	all	shown	z-planes.	Insect	Biochem.	86,	1801-1812.	Cell	30,	496-508.	M70.4a	is	an	orthologue	of	human	FAM3A	(FAM3	metabolism-regulating	signalling	molecule	A)	and	FAM3C	(FAM3	metabolism-regulating
signalling	molecule	C)	that	harbour	a	domain	that	was	recently	shown	to	belong	to	POMGnT1	[55].	Challenges	in	detecting	alternative	infection	modes	using	traditional	plating	methods	might	have	led	to	the	overall	underestimation	of	the	abundance	and	diversity	of	phages	in	nature	[40].In	addition,	distinguishing	different	phage	infection	strategies
can	be	problematic.	35,	213-225.	Values	were	exported	as	Excel	files	and	graphs	were	generated	in	Prism	V9	GraphPad.Cells	were	plated	in	384-well	plates	at	a	density	of	800	cells	per	well	in	22.5	µl	of	media.	2017Expanded	satellite	repeats	amplify	a	discrete	CENP-A	nucleosome	assembly	site	on	chromosomes	that	drive	in	female	meiosis.	Elife	5,
e22238.	(doi:10.1128/JB.00569-07)	Crossref,	PubMed,	ISI,	Google	Scholar63.	2017Innovative	approaches	to	treat	Staphylococcus	aureus	biofilm-related	infections.	2013Centromere-like	regions	in	the	budding	yeast	genome.	Olszak	AM,	van	Essen	D,	Pereira	AJ,	Diehl	S,	Manke	T,	Maiato	H,	Saccani	S,	Heun	P.	The	heterochromatin-mediated	CENP-A
protection	mechanism	may	provide	a	partial	explanation	of	why	regional	centromeres	often	are	flanked	with	heterochromatin.	Shen	MH,	Ross	A,	Yang	J,	de	las	Heras	JI,	Cooke	H.	44,	W232-W235.	Gonzalez	M,	He	H,	Sun	S,	Li	C,	Li	F.	(doi.org/10.1002/prp2.149)	Crossref,	PubMed,	ISI,	Google	Scholar28.	Z-stacks	were	acquired	with	the	step	size	of	100
nm.	It	should	also	be	noted	that	only	a	small	portion	of	bacterial	species	can	be	cultivated	in	the	laboratory.	(doi:10.1016/j.tim.2019.07.008)	Crossref,	PubMed,	ISI,	Google	Scholar48.	Rice	WR.	(doi:10.1038/nature08799)	Crossref,	PubMed,	ISI,	Google	Scholar41.	Salmond	GPC,	Fineran	PC.	Eukaryot.	(b)	NON-T	MCF7	cells	were	used	as	a	control.
Given	this	synergistic	effect,	we	decided	to	investigate	how	a	breast	cancer	cell	line	and	a	non-cancer	cell	line	responded	to	a	combination	of	the	four	potent	anti-microtubular	drugs	together	with	inhibitors	of	the	mitotic	kinases—Plk1,	Aurora	kinase	and	cyclin-dependent	kinases	(CDKs).	niger	clade	(electronic	supplementary	material,	figure	S5A);	in
A.	confer	properties	advantageous	to	host	survival	in	Arctic	sea	ice.	Zhu	W,	Giangrande	PH,	Nevins	JR.	1998Germ	cell	restriction	and	regular	transmission	of	an	accessory	chromosome	that	mimics	a	sex	body	in	the	zebra	finch,	Taeniopygia	guttata.	34,	226-238.	(doi:10.1126/science.288.5474.2215)	Crossref,	PubMed,	ISI,	Google	Scholar75.	Genome
12,	331-339.	Nine	plates	were	placed	in	a	3	×	3	grid	pattern;	one	for	each	of	the	eight	fruits	in	a	pseudorandomized	distribution	and	a	control	plate	containing	water	in	the	middle	position.	(doi:10.1093/sysbio/syz029)	Crossref,	PubMed,	ISI,	Google	Scholar60.	2005Maternal	transmission	ratio	distortion	at	the	mouse	Om	locus	results	from	meiotic	drive
at	the	second	meiotic	division.	They	hypothesized	that	such	interaction	occurs	under	extreme	starvation	conditions,	since	there	is	not	enough	energy	available	for	the	phage	to	initiate	a	lytic	or	lysogenic	infection	cycle.	(doi.org/10.1038/279428a0)	Crossref,	PubMed,	ISI,	Google	Scholar61.	Cell	Metabolism	17,	261-270.	1976Cytogenetic	analysis	of
oocytes	and	early	preimplantation	embryos	from	XO	mice.	Primers	used	are	listed	in	electronic	supplementary	material,	table	S2.The	coding	sequences	of	fungal	hxn	genes	(ATG-STOP)	were	mined	by	TBLASTN	screening	of	DNA	databases	at	the	NCBI	servers,	mainly	the	Whole	Genome	Shotgun	contigs	(WGS)	database,	using	the	available	online
tools	[50].	If	recombination	occurs	between	the	centromere	and	a	heterozygous	locus	of	interest,	strands	are	exchanged	such	that	each	side	of	the	bivalent	now	has	one	of	each	allele	for	that	locus.	(d)	The	same	experiment	as	(c)	but	carried	out	at	a	different	time.	1974Promotion	of	fluorescence	upon	binding	of	colchicine	to	tubulin.
(doi:10.1093/molbev/msx149)	Crossref,	PubMed,	ISI,	Google	Scholar56.	Besides	peptidoglycan,	other	macromolecules	can	be	found	in	the	cell	wall	of	monoderm	bacteria	(figure	2a),	such	as	teichoic	acids,	which	are	also	known	to	be	involved	in	phage	adsorption	[17].	2002Nuclear	to	cytoplasmic	compartment	shift	of	the	p33ING1b	tumour	suppressor
protein	is	associated	with	malignancy	in	melanocytic	lesions.	(doi:10.1093/sysbio/syq010)	Crossref,	PubMed,	ISI,	Google	Scholar55.	113,	294-299.	How	do	stronger	centromeres	interact	with	the	spindle	with	tyrosinated	α-tubulin	asymmetry	in	order	to	produce	this	biased	flipping	behaviour	and	affect	orientation	towards	the	egg?	CAL1	is	the
functional	orthologue	of	HJURP/Scm3	in	Drosophila	that	guides	the	deposition	of	CENP-A	[62,63].	42,	395-406.	Baum	B,	Wuarin	J,	Nurse	P.	Stone	E,	Campbell	K,	Grant	I,	McAuliffe	O.	2011Evidence	that	Aurora	B	is	implicated	in	spindle	checkpoint	signalling	independently	of	error	correction.	complicata.	[39],	asymmetry	is	seen	in	microtubule	and
MTOC	density.	2015Centromere-associated	meiotic	drive	and	female	fitness	variation	in	Mimulus	guttatus.	Hosono	C,	Matsuda	R,	Adryan	B,	Samakovlis	C.	ACS	Nano	12,	4178-4185.	G3	(Bethesda)	10,	2057-2068.	22,	5336-5346.	Lucas	EP,	Khanal	I,	Gaspar	P,	Fletcher	GC,	Polesello	C,	Tapon	N,	Thompson	BJ.	Punt	PJ,	Strauss	J,	Smit	R,	Kinghorn	JR,	van
den	Hondel	CA,	Scazzocchio	C.	Phil.	(d)	Individual	confocal	z-planes	(left)	and	three-dimensional	reconstruction	(right)	of	the	BB	area	associated	with	one	of	two	flagella	in	an	expanded	mitotic	L.	Ojima	Iet	al.2008Design,	synthesis,	and	biological	evaluation	of	new-generation	taxoids.	Haverkamp	A,	Hansson	BS,	Knaden	M.	de	Bruyne	M,	Warr	CG.
Nevertheless,	CENP-A	does	not	appear	to	be	the	direct	target	of	SENP6	[140–143].	26,	481-493.	The	M3	core	structure	includes	a	long	tandemly	repeated	polymer	of	several	disaccharide	units	(xylose-glucuronic	acid),	defined	as	matriglycan	[20]	(figure	1a).	Paralleling	this,	in	addition	to	showing	genetic	variation	within	D.	Inamori	K,	Hara	Y,	Willer	T,
Anderson	ME,	Zhu	Z,	Yoshida-Moriguchi	T,	Campbell	KP.	Yellow	labels—structures	associated	with	the	new	flagellum;	white	labels—structures	associated	with	the	old	flagellum.	(doi:10.1371/journal.pone.0019893)	Crossref,	PubMed,	ISI,	Google	Scholar23.	DEGs	were	considered	significant	if	p-value	with	FDR	was	≤	0.05	and	fold	change	of	greater
than	1.5	or	less	than	−1.5.DEG	following	ING1	KD	were	analysed	for	biological	process	and	pathway	enrichment,	using	Database	for	Annotation,	Visualization	and	Integrated	Discovery	(DAVID)	Bioinformatics	Resources	6.8	[78].	In	these	mutants,	the	two	X	chromosomes	and	the	two	V	chromosomes,	respectively,	form	two	univalents	in	metaphase	I
instead	of	one	bivalent.	Cell	25,	1983-1994.	Ultra-thin	sections	(90	nm	in	thickness)	were	cut	on	a	Leica	ultramicrotome	and	placed	on	formvar-coated	copper	grids.	Nutzmann	HW,	Scazzocchio	C,	Osbourn	A.	The	acquisition	of	this	mutation	in	carrier	state	strain	acts	to	prevent	superinfection,	helping	to	maintain	interaction	with	the	phage	that
provoked	the	interaction.There	is	little	information	on	the	interplay	between	clustered	regularly	interspaced	short	palindromic	repeats	(CRISPR)	and	CRISPR-associated	(Cas)	proteins	and	alternative	phage	life	cycles.	Kröber	T,	Guerin	PM.	(doi:10.1093/genetics/156.2.775)	Crossref,	PubMed,	ISI,	Google	Scholar29.	Cells	were	seeded	for	24	h	onto
glass-bottom	culture	dishes	and	apoptosis	was	assessed	after	each	compound	was	added.	(doi:10.1111/j.1474-9726.2010.00651.x)	Crossref,	PubMed,	ISI,	Google	Scholar12.	The	resulting	network	reflects	genetic	and	physical	interactions	between	these	genes.Microsoft	Excel	and	Prism	(GraphPad)	software	were	used	to	perform	calculations,	generate
graphs	and	calculate	statistical	significance	with	Student's	t-test,	Mann–Whitney	U	test,	Kruskall–Wallis	test	and	Pearson	Correlation	test	where	p	>	0.05	was	considered	not	significant,	*p	<	0.05,	**p	<	0.01,	***p	<	0.001,	#p	<	0.0001	and	rsε[±0.7,	±1.0]	was	considered	to	suggest	a	strong,	rsε[±0.5,	±0.7]	a	moderate,	rsε[±0.3,	±0.5]	a	weak	and
rsε[0,	±0.3]	a	negligible	correlation.For	image	analysis,	standard	processing	options	from	Fiji	(ImageJ)	software	were	used	[80,81]).The	accession	number	for	the	microarray	data	reported	in	this	paper	is	GEO:	GSE125438.The	data	are	provided	in	the	electronic	supplementary	material	[82].M.G.	was	involved	in	conceptualization;	M.G.,	R.R.,	A.D.R.,
B.C.C.	and	Z.E.C.	were	involved	in	methodology;	A.D.R,	B.C.C,	Z.E.C.	and	Z.M.	were	involved	in	investigation;	A.L.,	M.C.U.,	A.D.R.	and	B.C.C.	were	involved	in	formal	analysis;	M.G.	and	A.D.R.	were	involved	in	writing—original	draft;	M.G.,	A.D.R.,	R.R.	and	B.C.C.	were	involved	in	writing—review	and	editing;	M.G.	were	involved	in	funding	acquisition;
M.G.,	R.R.	and	S.T.M.	were	involved	in	resources;	M.G.,	R.R.	and	S.T.M.	were	involved	in	supervision.The	authors	declare	no	competing	interests.This	work	was	supported	by	Cancer	Research	UK	(grant	nos.	(doi:10.1016/j.tree.2016.02.001)	Crossref,	PubMed,	ISI,	Google	Scholar8.	Horakova	Eet	al..2017The	Trypanosoma	brucei	TbHrg	protein	is	a
heme	transporter	involved	in	the	regulation	of	stage-specific	morphological	transitions.	Our	results	further	suggest	that	haem	is	expelled	from	digestive	vesicles	through	physical	association	with	destined	haemosomes.	Bliss	CI.	Jordan	A,	Hadfield	JA,	Lawrence	NJ,	Mcgown	AT.	228,	923-945.	208,	3093-3101.	Stensmyr	MCet	al.2012A	conserved
dedicated	olfactory	circuit	for	detecting	harmful	microbes	in	Drosophila.	34,	1239-1251.	(doi:10.1007/978-1-4939-1743-3_19)	Crossref,	PubMed,	Google	Scholar82.	(doi:10.1038/s41422-018-0139-y)	Crossref,	PubMed,	ISI,	Google	Scholar144.	30,	328-340.	Our	data	have	revealed	that	L1	is	effective	in	reducing	cell	viability	in	three	breast	cancer	cell
lines	and	that	there	are	significant	synergistic	effects	between	L1	and	the	Plk1	inhibitor,	BI2536.	Occasionally,	an	entire	microtubule	was	located	in	the	central	part	(figure	3e;	electronic	supplementary	material,	figure	S7).	Caenorhabditis	elegans	HRG1	and	its	I.	CG7379	KD	promotes	invasion.	Here,	the	authors	suggest	that	although	a	single
bacterial	strain	cannot	carry	all	existing	defence	mechanisms,	it	can	use	horizontal	gene	transfer	to	access	defence	mechanisms	encoded	by	closely	related	species.However,	the	bacterial	cell	wall	remains	the	first	barrier	a	phage	needs	to	overcome	during	host	infection.	2014Dissecting	the	first	and	the	second	meiotic	divisions	using	a	marker-less
drug-hypersensitive	fission	yeast.	The	observed	defects	could	be	grouped	into	three	classes:	(i)	microtubules	are	undetectable,	and	α-tubulin	accumulates	in	the	nucleus	(as	seen	with	compound	L1	in	figure	1c(ii));	(ii)	mitotic	cells	exhibit	only	short	bipolar	spindles	(as	seen	with	compound	P2	in	figure	1c(iii));	and	(iii)	tubulin	is	found	as	a	single	dot	at
the	SPB	without	the	formation	of	short	or	long	microtubules	(as	seen	with	compound	B8	in	figure	1c(iv)	and	figure	1d).	18,	127-133.	Thakur	Set	al.2014Reduced	ING1	levels	in	breast	cancer	promotes	metastasis.	Here,	the	outer	membrane	proteins	Lpp,	OmpA	and	Pal	are	necessary	for	this	rigidity.	NC/S001417/1).	More	information	is	needed	on	the
possible	effect	of	temperature	on	the	establishment	of	alternative	phage	infection	strategies.	101,	895-908.	Cancer	108,	1143-1148.	Swentowsky	KWet	al..2020Distinct	kinesin	motors	drive	two	types	of	maize	neocentromeres.	2009The	life	and	miracles	of	kinetochores.	31,	315-326.	Genetics	194,	513-518.	The	construct	we	used	has	been	shown	to
substitute	for	a	null	shotgun	allele	(the	gene	encoding	E-cadherin	in	flies)	and	to	function	and	behave	normally	in	the	absence	of	intact	E-cadherin	[34].	In	general,	ab3A-1	neurons	respond	most	strongly	to	the	larger	esters	tested	(e.g.	ethyl	hexanoate,	methyl	hexanoate	and	ethyl	octanoate),	ab3A-2	neurons	to	small	acetate	esters	(e.g.	propyl	acetate,
butyl	acetate	and	pentyl	acetate)	and	ab3A-3	neurons	to	smaller	ethyl	esters	(e.g.	ethyl	propionate,	ethyl	butanoate	and	ethyl	2-methylbutanoate).Frequencies	of	the	long	and	short	alleles	at	this	locus	have	been	proposed	to	be	clinally	varying	in	Australia,	with	the	long	allele	being	fully	penetrant	in	the	south	and	the	short	allele	appearing	at	high
frequency	in	the	north	[14].	2,	110037.	Cell	Cycle	12,	1672-1678.	Downing	KH,	Nogales	E.	It	is	also	possible	and	has	been	suggested	that	B	chromosomes	achieve	drive	in	female	meiosis	through	a	more	passive	mechanism	[4,90,107].	Jia	AI,	Lv	Y,	Guo	X,	Ren	LI,	Qin	J.	Hence,	it	seems	likely	that	based	on	their	composition	individual	organelles	and
structures	undergo	differential	expansion,	precluding	a	straightforward	interpretation	of	measured	distances	between	entities	of	expanded	specimens.Despite	these	limitations,	there	are	characteristics	which	make	ExM	well	suited	to	complement	EM	approaches	for	answering	specific	questions.	Luck	AN,	Yuan	X,	Voronin	D,	Slatko	BE,	Hamza	I,
Foster	JM.	(doi:10.1083/jcb.201106079)	Crossref,	PubMed,	ISI,	Google	Scholar61.	2020Horizontal	gene	transfer	of	Fhb7	from	fungus	underlies	Fusarium	head	blight	resistance	in	wheat.	Further	studies	are	needed	to	reconcile	the	discrepancy.	Ticks	served	blood	or	serum	supplemented	with	an	identical	volume	of	GaPPIX	solvent	(3.1	µl	of	100	mM
NaOH)	were	used	as	a	control.	(doi:10.1101/gad.243113.114)	Crossref,	PubMed,	ISI,	Google	Scholar173.	Furthermore,	a	clear,	molecular	understanding	of	the	functional	differences	in	loci	that	experience	drive	when	heterozygous	and	asymmetric	structures	which	allow	drive	to	occur	has	been	far	more	difficult	to	achieve.	After	immunolabelling,
sections	were	contrasted	in	ethanolic	uranyl	acetate	for	5	min,	lead	citrate	for	3	min	and	observed	in	a	JEOL	1010	transmission	electron	microscope.dsRNA	was	designed	as	before	[34],	and	synthesized	using	the	MEGAscript	T7	transcription	kit	(Ambion)	according	to	the	previously	described	protocol	[34].	10,	1262-1270.	as	cells	delaminate
irrespective	of	their	position	within	the	epithelium,	as	opposed	to	preferentially	at	the	midline.	(doi:10.1038/s42003-021-01941-5)	Crossref,	PubMed,	ISI,	Google	Scholar102.	5,	e1000626.	Genetics	186,	687-697.	Oda	H,	Tsukita	S.	This	work	suggests	that	CENP-C	may	also	play	a	role	in	restricting	CENP-ACnp1	at	centromeres	by	preventing
mislocalization	of	CENP-ACnp1	to	ectopic	sites.	DAXX	deletion	can	suppress	chromosome	segregation	defects	in	cells	overexpressing	CENP-A	[46].	Cell	25,	309-322.	He	H,	Zhang	S,	Wang	D,	Hochwagen	A,	Li	F.	(doi:10.3389/fmicb.2014.00599)	Crossref,	PubMed,	ISI,	Google	Scholar70.	(doi:10.1016/j.cub.2004.10.024)	Crossref,	PubMed,	ISI,	Google
Scholar118.	Agulnik	SI,	Agulnik	AI,	Ruvinsky	AO.	San	Francisco,	CA:	WH	Freeman	and	Co.	Google	Scholar18.	(doi:10.1038/srep36695)	Crossref,	PubMed,	ISI,	Google	Scholar20.	Similar	to	yeasts	and	flies,	overexpressed	CENP-A	in	human	cancer	cells	can	result	in	mislocalization	to	both	highly	accessible	open	chromatin	regions	and	heterochromatic
loci,	such	as	subtelomeres	[103].	It	is	worthwhile	to	note	that	much	of	the	work	describing	the	molecular	components	of	drive	focuses	on	meiosis	I,	though	drive	can	occur	during	meiosis	II	as	well.	In	addition	to	the	groove,	a	line	devoid	of	the	signal	extended	alongside	each	axoneme;	this	area	was	likely	occupied	by	the	FAZ	filament	(figure	1f).As	L.
Elife	7,	1-20.	However,	although	lgl4;	CG7379KD	dramatically	increases	the	number	of	viable	invading	cells	when	compared	to	lgl4	clones,	no	significant	reduction	in	the	proportion	of	apoptotic	invasive	cells	was	observed	(figure	2g).	Formation	of	ectopic	centromeres	can	lead	to	chromosome	segregation	errors.	The	illustration	also	shows	that
pericentromeric	heterochromatin	forms	a	distinct	high-order	structure	that	protects	centromeric	CENP-A	from	ubiquitin-mediated	degradation.	While	acknowledging	that	the	molecular	mechanisms	were	entirely	unknown,	they	speculated	that	the	side	of	the	spindle	that	was	more	efficient	or	faster	with	respect	to	capturing	centromeres	would	be
more	likely	to	capture	the	greater	number	of	centromeres,	leading	to	preferential	segregation.	In	The	bacteriophages	(ed.	Caspase	3	and	Caspase	7	activities	were	observed	12–24	h	after	the	addition	of	the	compounds	(electronic	supplementary	material,	figure	S1A).	(doi:10.1016/j.chom.2019.01.009)	Crossref,	PubMed,	ISI,	Google	Scholar44.	By
contrast,	the	insect	stage	of	another	kinetoplastid	parasite,	Leishmania	amazonensis,	responds	to	haemin-replete	conditions	in	the	culture	by	suppressing	mRNA	levels	of	its	HRG	homologue	[11],	a	similar	mechanism	to	that	of	C.	This	could	be	formally	described	as	an	insertion,	however,	partial	DNA	identity	and	gene	colinearity	in	the	inter-cluster
sequence	rather	suggest	two	successive	inversions.	DNA	staining	demonstrated	that	the	spindle	was	surrounded	by	the	nuclear	DNA,	segregated	by	the	spindle	into	two	masses	(figure	3f).	2021Expansion	microscopy	provides	new	insights	into	the	cytoskeleton	of	malaria	parasites	including	the	conservation	of	a	conoid.	(c)	Ixodes	ricinus	HRG
heterologously	expressed	in	a	haem	auxotrophic	S.cerevisiae	strain	(hem1Δ)	as	a	fused	protein	with	fluorescent	GFP	(IrHRG_GFP).	112,	3338-3343.	Drive	enables	a	selfish	genetic	element	to	increase	in	frequency,	even	if	that	element,	or	linked	alleles,	decrease	fitness.	Wu	G,	Hao	L,	Han	Z,	Gao	S,	Latham	KE,	De	Villena	FPM,	Sapienza	C.	Cancer	139,
899-907.	(doi:10.1128/mcb.4.8.1440)	PubMed,	ISI,	Google	Scholar41.	selection	in	the	genetic	structure	of	geographic	populations.	USA	114,	13	708-13	713.	Overexpression	of	CENP-A	in	human	cells	also	results	in	recruitment	of	a	subset	of	kinetochore	proteins	to	non-centromeric	sites,	but	is	not	sufficient	to	assemble	functional	ectopic	kinetochores.
Protein	Pept.	There	were	also	other	indications	of	apoptosis	including	the	morphological	chances	reminiscing	of	membrane	blebbing,	chromatin	condensation	and	cell	explosion	(electronic	supplementary	material,	figure	S1B).	(doi:10.1098/rsob.140197)	Link,	ISI,	Google	Scholar50.	Virology	262,	431-441.	Expected	viability	(in	A,	B,	E,	F)	to	L1
according	to	the	Bliss	independence	model	of	drug	additivity	is	shown	in	grey.	(doi:10.1007/BF00364793)	Crossref,	PubMed,	ISI,	Google	Scholar80.	ricinus	female	ticks	down	to	16%	expression	levels	of	controls	(figure	5a)	and	subjected	these	females	to	membrane	feeding	of	dietary	serum	supplemented	with	25	µM	GaPPIX.	Jap.	Tubulin	inhibitors	can
affect	the	non-mitotic	functionality	of	microtubules,	but	the	combined	application	of	a	tubulin	inhibitor	and	mitotic	inhibitor	can	cause	mitosis-dependent	cell	death.	Martins	TM,	Martins	C,	Guedes	P,	Silva	Pereira	C.	Compounds	which	inhibit	polymerization	activity	partially	at	5	µM.	2016The	molecular	basis	for	centromere	identity	and	function.
(doi:10.1046/j.1365-2958.1999.01242.x)	Crossref,	PubMed,	ISI,	Google	Scholar35.	38,	W214-W220.	14,	e1007101.	2005O	Mannosylation	of	α-dystroglycan	is	essential	for	lymphocytic	choriomeningitis	virus	receptor	function.	Black	BE,	Brock	MA,	Bedard	S,	Woods	VL,	Cleveland	DW.	2019Female	meiotic	drive	preferentially	segregates	derived
metacentric	chromosomes	in	Drosophila.	According	to	Abedon	[12],	phage-resistant	and	phage-sensitive	bacteria	may	either	differ	genetically	or	be	genetically	identical	but	possess	phenotypic	differences	due	to	phage-independent	or	phage-dependent	mechanisms.	These	cells	are	unable	to	proliferate	without	their	wall	and	will	ultimately	revert	to
the	mycelial	mode	of	growth	[47].	(ii)	In	the	presence	of	L1,	microtubules	were	depolymerized	and	tubulin	signals	were	detected	distributed	throughout	the	nucleus.	It	has	been	proposed	that	CENP-A-containing	chromatin	may	be	‘licensed’	by	additional	modifications	that	may	provide	specificity	for	kinetochore	assembly	[49].	Kumon	et	al.	215,	403-
410.	The	prolonged	interaction	with	the	phage	may	induce	both	beneficial	and	adverse	phenotypic	changes	in	the	host.	Nature	417,	656-659.	Such	a	high	degree	of	complexity	highlights	the	importance	of	understanding	the	molecular	mechanism	of	α-DG	glycosylation	for	potential	therapeutic	applications	[31].The	enzyme	full	names,	acronyms	and
reaction	details	are	reported	in	table	1	(see	also	figure	1).	Cenens	W,	Makumi	A,	Mebrhatu	MT,	Lavigne	R,	Aertsen	A.	2012Impact	of	chromosomal	inversions	on	the	yeast	DAL	cluster.	28,	23-34.	13,	2498–2504.	Malik	HS,	Henikoff	S.	30,	1919-1927.	19–25.	Sandler	L,	Novitski	E.	Intriguingly,	we	observed	that	in	expanded	cells	the	anti-tubulin
antibodies	stained	the	axonemal	microtubules	well,	while	they	have	been	known	to	produce	only	a	weak	signal	in	non-expanded	cells	(figure	1a–c;	electronic	supplementary	material,	figure	S2;	see	also	[19]).	48,	840-848.	(doi:10.1002/anie.201804373)	Crossref,	PubMed,	ISI,	Google	Scholar81.	The	increase	in	major	destabilizing	factors	(MCAK	and
CPC)	could	explain	the	increased	susceptibility	of	stronger	centromeres	to	detach	from	microtubules,	particularly	tyrosinated	microtubules	due	to	their	unstable	nature	compared	to	detyrosinated	microtubules	[51,52].	Gene	ontology	(GO)-enrichment	analysis	and	pathway	analysis	showed	that	most	of	the	significantly	altered	genes	are	involved	in	cell
cycle	regulation	and	DNA	replication	(electronic	supplementary	material,	table	S2)	which	corroborates	previous	work	on	ING1	function	[9].	2016CCAN	assembly	configures	composite	binding	interfaces	to	promote	cross-linking	of	Ndc80	complexes	at	the	kinetochore.	Seminars	Cancer	Biol.	elegans	that	is	clearly	not	a	case	of	meiotic	drive	at	all.	For
example,	the	reduced	expression	of	ING1b	and	ING4	has	been	observed	in	metastatic	melanoma	[23,24]	and	reduced	ING4	expression	could	be	correlated	with	the	human	gastric	adenocarcinoma	stage	[25].	31,	2391-2402.	2018Meiotic	drive	of	female-inherited	supernumerary	chromosomes	in	a	pathogenic	fungus.	Sec10	has	been	shown	to	interact
with	Armadillo	(β-catenin)	and	α-Catenin	[57]	and	via	sec5	and	15	can	reduce	E-cadherin,	Armadillo	and	α-Catenin	levels	at	AJs	in	Drosophila	[57].	25/2018.	2005Biomarkers	predictive	for	clinical	efficacy	of	taxol-based	chemotherapy	in	advanced	breast	cancer.	Yu	SH,	Zhao	P,	Prabhakar	PK,	Sun	T,	Beedle	A,	Boons	GJ,	Moremen	KW,	Wells	L,	Steet	R.
(doi:10.1038/nrm4084)	Crossref,	PubMed,	ISI,	Google	Scholar9.	Its	nearest	homologue	is	a	putative	amidase	from	Ogataea	parapolymorpha	(56%	identity).	(doi:10.1093/genetics/155.2.647)	Crossref,	PubMed,	ISI,	Google	Scholar24.	Hajdusek	O,	Sima	R,	Perner	J,	Loosova	G,	Harcubova	A,	Kopacek	P.	(c–f)	Example	images	of	apoptotic	(arrow)	and	non-
apoptotic	(arrowhead)	invasive	cells.	mSystems	6,	e00230-20.	Accordingly,	it	has	been	speculated	whether	we	should	rather	consider	pseudolysogeny	as	a	‘pause’	in	the	infection	cycle,	preceding	either	lytic	or	lysogenic	response,	instead	of	regarding	it	as	a	distinct	infection	strategy	[43].	7,	1-12.	Pigozzi	MI,	Solari	AJ.	Studies	investigating	whether
the	D	allele	can	function	similarly	to	centromere	repeats	or	pericentromere	repeats	would	provide	further	insights	into	these	mechanisms.Significant	advancements	have	also	been	made	in	characterizing	meiotic	drive	of	non-centromeric	loci,	such	as	knob	domains	in	maize,	Zea	mays	(figure	4a,b).	Studies	three	decades	later	confirmed	preferential
segregation	and	also	illuminated	the	more	complex	segregation	patterns	of	the	univalent	X	[28].	Phages	can	also	attach	to	extracellular	structures	such	as	pili	or	fimbriae,	which	are	proteins	that	help	bacteria	to	attach	to	each	other	or	surfaces.	(i)Foremost,	ExM	is	based	on	immunofluorescence	staining	and	standard	confocal	microscopy,	with	image
acquisition	and	subsequent	three-dimensional	reconstruction	being	comparatively	rapid.	Medina-Pritchard	B,	Lazou	V,	Zou	J,	Byron	O,	Abad	MA,	Rappsilber	J,	Heun	P,	Jeyaprakash	AA.	1997Subtle	hydrophobic	interactions	between	the	seventh	residue	of	the	zinc	finger	loop	and	the	first	base	of	an	HGATAR	sequence	determine	promoter-specific
recognition	by	the	Aspergillus	nidulans	GATA	factor	AreA.	USA	107,	10136-10141.	The	dataset	for	following	phylogenetic	analysis	was	composed	from	available	sequences	in	GenBank	and	UniProt	to	equally	represent	all	the	main	groups	of	vertebrates,	insects,	nematodes	and	protists,	among	which	the	HRG	transporter	was	identified.	This	is	fully
supported	by	the	position	of	the	cluster-independent	pfdA	and	pfdC	genes	in	the	phylogenetic	tree	(electronic	supplementary	material,	figure	S10).	Manya	H,	Kuwabara	N,	Kato	R,	Endo	T.	Since	Penicillia	and	Aspergillus	section	Flavi	share	an	identical	cluster	organization	with	some	species	of	Talaromyces,	the	HGT	events	most	probably	involved	two
episodes	of	HGT	of	the	whole	hxn	cluster	(figure	6).	Acad.	Schwarz	G,	Mendel	RR,	Ribbe	MW.	2019Mammalian	O-mannosyl	glycans:	biochemistry	and	glycopathology.	Onoda	T,	Oshima	A,	Nakano	S,	Matsuno	A.	2014The	centromere:	chromatin	foundation	for	the	kinetochore	machinery.	This	mechanism	could	ensure	that	the	phage	progeny	produced
after	the	pseudolysogenic	state	would	have	non-infected	hosts	available	for	reproduction.	ricinus	midgut	transcriptome	analysis	[19].	Science	368,	eaba5435.	O'Connor	A,	Maffini	S,	Rainey	MD,	Kaczmarczyk	A,	Gaboriau	D,	Musacchio	A,	Santocanale	C.	It	will	be	of	great	interest	in	future	to	determine	which	Or22	genetic	variants	underpin	shifts	in
host-specialization	in	other	Drosophila	species,	and	have	thus	contributed	to	the	ability	of	these	species	to	evolve	and	use	different	ecological	niches.Four	mass-bred	populations	of	D.	Oncogene	27,	6888-6907.	Moreover,	the	abundance	of	filamentous	phage	genes	in	bacterial	(and	archaeal)	genomes	suggest	there	are	numerous	filamentous	viruses	yet
to	be	characterized	[28,59].Suboptimal	growth	or	starvation	of	the	host	bacterium	is	traditionally	thought	to	trigger	pseudolysogeny	[11].	(doi:10.1099/jgv.0.000883)	Crossref,	PubMed,	ISI,	Google	Scholar5.	Clyne	PJ,	Warr	CG,	Freeman	MR,	Lessing	D,	Kim	J,	Carlson	JR.	CWD	cells	of	different	species	have	been	found	in	the	urine	of	patients	suffering
from	recurrent	urinary	tract	infection	[51].	ML	analyses	were	computed	by	the	W-IQ-Tree	software	[55].	Holdbrook	DA,	Leung	YM,	Piggot	TJ,	Marius	P,	Williamson	PT,	Khalid	S.	Therefore,	a	possible	energetically	more	favourable	way	to	escape	phage	binding	would	be	by	shedding	the	cell	wall	altogether.	Methods	13,	485-488.	Melters	DP,	Paliulis	LV,
Korf	IF,	Chan	SW.	2013Importance	of	prophages	to	evolution	and	virulence	of	bacterial	pathogens.	2007Priming	of	centromere	for	CENP-A	recruitment	by	human	hMis18alpha,	hMis18beta,	and	M18BP1.	Sun	Y,	Qiao	X,	Mindich	L.	Whereas	strictly	lytic	propagation	typically	leads	to	the	formation	of	clear	plaques	on	the	host	bacterial	lawn,	plaque
turbidity	can	result	from	chronic	phage	infection	[48],	carrier	state	[12]	arising	from	pseudolysogeny	[13],	or	from	infection	by	a	temperate	phage.	Emerging	evidence	also	links	chromatin	remodelling	factors	to	the	prevention	of	ectopic	CENP-A	chromatin	assembly.The	FACT	(facilitates	chromatin	transcription/transactions)	complex	is	a	conserved
chromatin	remodelling	complex,	composed	of	two	subunits,	Spt16	and	SSRP1	(Pob3	in	yeast).	Bodor	DLet	al.2014The	quantitative	architecture	of	centromeric	chromatin.	Maggert	KA,	Karpen	GH.	If	recombination	occurs	between	the	heterozygous	locus	of	interest	and	the	telomere,	both	sister	chromatids	on	the	same	side	of	the	bivalent	have	the	same
allele,	resulting	in	homomorphic	dyads.	(doi:10.1038/s41467-019-13427-4)	Crossref,	PubMed,	ISI,	Google	ScholarPage	5Animals	rely	on	their	sense	of	smell	to	discriminate	between	odours	in	order	to	identify	and	locate	mates,	dangers	and	food	sources.	Downregulation	of	E2F/RBR	in	human	cells	also	results	in	increased	RNA	and	protein	levels	of
CENP-A	[162].	Bastías	R,	Higuera	G,	Sierralta	W,	Espejo	RT.	Jansen	LE,	Black	BE,	Foltz	DR,	Cleveland	DW.	However,	it	is	possible	that	an	hxnS	gene	was	incorporated	into	a	pre-existent	metabolic	pathway,	whether	catabolic	or	detoxifying,	whether	or	not	organized	as	a	cluster.	Cell	40,	444-454.	7,	321-330.	While	NOC	had	an	IC50	of	0.56	µM,	the
five	potent	compounds	had	comparable	IC50s	of	K1;	0.59	µM,	L1;	0.47	µM,	M2;	0.22	µM,	A15:	0.50	µM,	J3;	0.58	µM	(figure	3c).	Cell	178,	302-315.	Prolonged	association	with	the	phage	may	also	affect	the	growth	of	the	host	bacterium	[34,58].	Res.	16,	335-344.	Carcinogenesis	29,	1373-1379.	Ricketts	MD,	Marmorstein	R.	nov.
(doi:10.1099/mic.0.26307-0)	Crossref,	PubMed,	ISI,	Google	Scholar26.	2018BacteRiophage	EXclusion	(BREX):	a	novel	anti-phage	mechanism	in	the	arsenal	of	bacterial	defence	system.	(b)	Homologous	chromosomes	can	remain	unpaired	(univalent)	or	pair	(form	a	bivalent	or	trivalent)	during	meiosis	I.Download	figureOpen	in	new	tabDownload
PowerPointIn	animals,	oogenesis	begins	before	birth	and	is	paused	in	meiosis	I	during	prophase.	The	cell	was	stained	with	C3B9.	Basu,	J	Greenwood,	J.	Adv.	2018TRAPPC11	and	GOSR2	mutations	associate	with	hypoglycosylation	of	α-dystroglycan	and	muscular	dystrophy.	(doi:10.1371/journal.pone.0124277)	Crossref,	PubMed,	ISI,	Google	Scholar70.
1997Microtubule	polymerization	dynamics.	Additionally,	such	CWD	cells	have	been	detected	in	the	biofilms	of	individuals	with	chronic	and	aggressive	periodontitis	[5].	Specifically,	the	Or22	locus	variant	found	in	the	common	laboratory	strain	Canton	S	has	two	genes	encoding	Ors	at	this	locus,	Or22a	and	Or22b	(the	long	allele	[10,13]),	however	the
Or22b	protein	is	not	functional.	1991A	comprehensive	study	of	genic	variation	in	natural	populations	of	Drosophilamelanogaster.	Interestingly,	in	chicken	DT-40	cells	and	Drosophila,	FACT	has	also	been	shown	to	be	required	for	CENP-ACID	assembly	at	centromeres	[173–175].The	HIR/HIRA	complex	is	a	conserved	histone	chaperone	that	facilitates
the	deposition	of	the	histone	variant	H3.3	into	chromatin	in	a	replication-independent	manner	[176].	Neocentromeres	that	form	at	non-centromeric	chromatin	also	always	contain	CENP-A.	Vaughan	S,	Kohl	L,	Ngai	I,	Wheeler	RJ,	Gull	K.	Cell	Syst.	Intraindividual	genetic	conflict	typically	occurs	between	genetic	elements	within	the	same	individual,	but
with	different	patterns	of	inheritance,	such	as	nuclear	and	mitochondrial	genomes	[2].	As	gallium	has	only	one	valence	state,	Ga3+,	it	cannot	be	oxidized	or	reduced	and	is	thus	unable	to	substitute	for	Fe	in	biological	reactions	[47].	Earnshaw	W,	Bordwell	B,	Marino	C,	Rothfield	N.	Clark	FE,	Conte	MA,	Ferreira-Bravo	IA,	Poletto	AB,	Martins	C,	Kocher
TD.	(doi:10.1016/j.cell.2018.03.009)	Crossref,	PubMed,	ISI,	Google	Scholar71.	z	=	confocal	slice;	x	and	y	=	coordinates	and	position	of	the	invasive	cell.	2002Paclitaxel	in	cancer	therapy.	Our	ExM	data	were	well	in	accord	with	this.	(doi:10.1038/ncomms12619)	Crossref,	PubMed,	ISI,	Google	Scholar107.	Junctional	discontinuities	were	previously
observed	in	the	Drosophila	pupal	notum	defective	for	E-cadherin	turnover	[1],	which	suggests	a	possible	role	for	CG7379	in	the	regulation	of	E-cadherin	localization	and/or	turnover.	The	higher-order	architecture	of	heterochromatin	may	create	a	protective	environment	for	CENP-A	to	assemble	into	a	stable	domain	that	can	be	propagated	across
generations	(figure	2).	[21]mouse1	:	101	:	20anti-HA	tagHA	tagCell	Signaling	Technology	3724Srabbit1	:	5001	:	500mAb25axonemal	protein	TbSAXOPradel	et	al.	2009Selection	of	reference	genes	for	quantitative	RT-PCR	studies	in	Rhipicephalus	(Boophilus)	microplus	and	Rhipicephalus	appendiculatus	ticks	and	determination	of	the	expression	profile
of	Bm86.	Cell	wall	deficiency	as	an	escape	mechanism	for	phage	infection.	G3	(Bethesda)	6,	287-298.	2015Absence	of	α-	and	β-dystroglycan	is	associated	with	Walker-Warburg	syndrome.	(doi:10.1016/j.pt.2019.12.010)	Crossref,	PubMed,	ISI,	Google	Scholar47.	After	24	h,	they	were	treated	with	vehicle	(DMSO),	0.1	nM	BI2538,	0.5	µM	L1	or	the
combination	of	0.1	nM	BI2538	and	0.5	µM	L1,	respectively,	for	12	h.	Dambacher	Set	al.2012CENP-C	facilitates	the	recruitment	of	M18BP1	to	centromeric	chromatin.	2013aLeaves	facilitates	on-demand	exploration	of	metazoan	gene	family	trees	on	MAFFT	sequence	alignment	server	with	enhanced	interactivity.	1987Comparison	of	proteases	from
chloroquine-sensitive	and	chloroquine-resistant	strains	of	Plasmodium	falciparum.	2000B-chromosome	evolution.	n	=	606	junctions	for	ING1KD	and	823	junctions	for	the	control.	After	reaching	sexual	maturity,	a	number	of	oocytes	resume	meiosis	with	each	menstrual	cycle.	2011Drosophila	CENH3	is	sufficient	for	centromere	formation.	9,	573-586.
Ten	haemosomes	were	measured	in	five	different	images	of	a	gut.	Helbing	CC,	Veillette	C,	Riabowol	K,	Johnston	RN,	Garkavtsev	I.	Cell	Mol.	We	thank	I.	pombe	and	Drosophila	[17,19,41,42,84].	Symp.	Protoc.	Nagy	for	critical	comments	on	the	manuscript.Footnotes†These	authors	contributed	equally.‡Present	address:	Department	of	Biochemical
Engineering,	Faculty	of	Science	and	Technology,	University	of	Debrecen,	Debrecen,	Hungary.Electronic	supplementary	material	is	available	online	at	�	2021	The	Authors.Published	by	the	Royal	Society	under	the	terms	of	the	Creative	Commons	Attribution	License	which	permits	unrestricted	use,	provided	the	original	author	and	source	are
credited.References1.	2004E2Fs	link	the	control	of	G1/S	and	G2/M	transcription.	However,	when	grown	under	low	haemin	supplementation	(less	than	10	µM)	[11,20],	this	strain	struggled	to	grow	unless	a	haem	transporter	was	ectopically	expressed.	(doi:10.1056/NEJMoa1006939)	Crossref,	PubMed,	ISI,	Google	Scholar69.	Cell	9,	365-376.	1998A
pyramid	approach	to	subpixel	registration	based	on	intensity.	Spatafora,	J.	Quant.	Cancer	Res.	brucei	cells.For	fixation	on	coverslips,	the	cells	were	re-suspended	in	50	µl	of	PBS	and	transferred	onto	a	coverslip	(High	Precision	Ø	12	mm	No.	1.5H,	Marienfeld)	placed	in	a	24-well	plate	(Jet	Biofil,	TCP011024),	to	facilitate	subsequent	steps.	[33]Mus
musculusheterozygous	for	R2d295%19	:	1Didion	et	al.	Houbraken	Jet	al.2020Classification	of	Aspergillus,	Penicillium,	Talaromyces	and	related	genera	(Eurotiales):	an	overview	of	families,	genera,	subgenera,	sections,	series	and	species.	Topham	CH,	Taylor	SS.	In	an	effort	to	understand	how	the	loss	of	ING1	function	might	lead	to	a	disruption	to	cell–
cell	junctions	we	performed	a	microarray	gene	expression	analysis.	(doi:10.1101/2021.06.21.449206)	Google	Scholar65.	2016Current	Advances	of	tubulin	inhibitors	in	nanoparticle	drug	delivery	and	vascular	disruption/angiogenesis.	2016Regulation	of	budding	yeast	CENP-A	levels	prevents	misincorporation	at	promoter	nucleosomes	and
transcriptional	defects.	(d)	Growth	plates	(SC−ura	+	Glucose)	were	supplemented	with	different	concentrations	of	haemin.	(doi:10.1093/genetics/152.4.1605)	Crossref,	PubMed,	ISI,	Google	Scholar77.	Genom.	2012Virus-host	swinging	party	in	the	oceans:	incorporating	biological	complexity	into	paradigms	of	antagonistic	coexistence.	7,	565-572.	jejuni
carrier	state	cell	populations	that	account	for	these	phenotypic	changes	[2].	Thus,	the	HIRA	complex	may	play	an	important	role	in	preventing	CENP-ACse4	mislocalization	through	regulation	of	ubiquitin-mediated	CENP-ACse4	degradation.The	SWI/SNF	complex	is	a	large,	multi-subunit	chromatin	remodelling	complex	that	plays	important	roles	in	the
regulation	of	transcription,	the	cell	cycle,	and	DNA	repair	and	replication.	When	only	apple	and	banana	were	tested	the	two	fruits	were	distributed	in	a	regular	pattern	over	the	eight	plates,	with	the	fruit	in	the	corner	plate	alternating	and	the	control	plate	remaining	the	same.	On	the	other	hand,	chromosomes	with	more	than	one	active	centromere
can	induce	chromosome	breakage,	unequal	chromosome	segregation	and	lagging	chromosomes.	2016Expansion	microscopy	with	conventional	antibodies	and	fluorescent	proteins.	If	the	same	genes	or	gene	families	are	incorporated	into	drive	mechanisms	in	multiple	systems,	it	would	suggest	that	those	genes	are	vulnerable	to	exploitation	by	selfish
genetic	elements.This	article	has	no	additional	data.T.A.	and	F.E.C.	both	contributed	to	the	writing	and	editing	of	this	manuscript.We	declare	we	have	no	competing	interests.T.A.	is	supported	by	the	Division	of	Intramural	Research	at	the	National	Institutes	of	Health/National	Heart,	Lung,	and	Blood	Institute	(grant	no.	(doi:10.1128/mmbr.67.4.686-
723.2003)	Crossref,	PubMed,	ISI,	Google	Scholar18.	Waldor	MK,	Mekalanos	JJ.	(doi:10.1111/j.1550-7408.1999.tb04592.x)	Crossref,	PubMed,	ISI,	Google	Scholar22.	(a)	Haem	biology-relevant	characteristics	are	depicted	in	a	drawing	of	a	hem1Δ	mutant	cell	lacking	the	gene	for	ALA	synthase	(alas−).	Cell	13,	1977-2000.	avenaceus	appears	as	out-
species	of	the	Talaromyces/Penicillium	clade	which	transferred	the	cluster	to	other	Flavi	(figure	7;	electronic	supplementary	material,	figures	S6–S8).	Such	a	reduction	in	the	cell	height	may	be	beneficial,	as	imaging	thick	specimens	is	subject	to	a	significant	signal	loss	and	aberrations	[26].	Each	fruit	was	homogenized	and	mixed	with	1%	agarose
dyed	blue	to	reduce	any	visual	or	textural	influences	on	oviposition	site	choice.	B	323,	573-588.	The	corrected	diameter	divided	by	the	typical	diameter	of	the	axoneme	(220	nm	according	to	[34])	yielded	the	expansion	factor.This	article	has	no	additional	data.P.G.:	involved	in	methods	development,	data	acquisition,	data	analysis	and	writing
manuscript.	This	may	stem	from	a	degradation	of	respective	epitopes	during	the	SDS-based	denaturation	step	of	ExM,	not	present	in	a	standard	immunofluorescence	protocol.	Aside	from	detecting	conserved	orthologues	of	the	relevant	enzymes	involved,	a	great	deal	of	biochemical	and	structural	work	is	granted	to	elucidate	the	exact	carbohydrate



moieties	present	in	the	orthologous	DG	complexes	in	the	various	invertebrate	lineages	[82].Although	the	overall	degree	of	glycosylation	of	α-DG	in	Porifera	remains	unclear,	several	enzymes	of	the	glycosylation	cascade	are	lost	(4/13).	To	assess	its	relationship	with	HRG1	amino	acid	sequence	data	from	other	organisms,	we	performed	maximum-
likelihood	(ML)-based	phylogenetic	analyses	of	our	dataset	encompassing	blood-feeding	nematodes,	insects	and	vertebrates,	with	protists	being	used	as	an	outgroup	(figure	1a).	In	other	words,	B	chromosomes	could	acquire	the	ability	to	drive	simply	by	taking	advantage	of	an	oocytes	pre-existing	tendency	to	preferentially	segregate	univalent
chromosomes	towards	the	egg.	In	fact,	exposure	to	cell	wall-targeting	antibiotics	could	even	promote	the	formation	of	CWD	cells.	Pernal	SPet	al.2020Nanoscale	imaging	using	differential	expansion	microscopy.	1995The	intergenic	region	between	the	divergently	transcribed	niiA	and	niaD	genes	of	Aspergillus	nidulans	contains	multiple	NirA	binding
sites	which	act	bidirectionally.	Removing	H3K9	trimethylation	in	human	artificial	chromosomes	also	causes	a	reduction	of	CENP-A	in	centromeres	and	mitotic	missegregation	[89].	Interestingly,	loss	of	heterochromatin	in	human	cells	also	results	in	reduction	of	CENP-A	in	centromeres,	although	the	exact	mechanism	is	still	unknown	[89].
(doi:10.1126/science.1161406)	Crossref,	PubMed,	ISI,	Google	Scholar57.	2010UreA,	the	major	urea/H+	symporter	in	Aspergillus	nidulans.	Increased	ectopic	CENP-A	directly	correlates	with	mitotic	defects	[46,116].	The	w;ΔHalo/CyO;P[Or22a-Gal4]	and	w;ΔHalo/CyO;P[UAS-Or22a],	stocks	were	obtained	from	John	Carlson,	Yale	University.	In	expanded
cells,	an	anti-HA	antibody	indeed	produced	a	robust	staining	at	the	very	end	of	the	axoneme	(figure	4h).	2015Matriglycan:	a	novel	polysaccharide	that	links	dystroglycan	to	the	basement	membrane.	(doi:10.1371/journal.pone.0021065)	Crossref,	PubMed,	ISI,	Google	Scholar19.	1993The	cleavage	rate	of	digynic	triploid	mouse	embryos	during	the
preimplantation	period.	Genetics	156,	775-783.	440,	88-93.	2020POMK	regulates	dystroglycan	function	via	LARGE1-mediated	elongation	of	matriglycan.	2010Phosphorylation	of	the	CPC	by	Cdk1	promotes	chromosome	bi-orientation.	2012A	modular	and	optimized	single	marker	system	for	generating	Trypanosoma	brucei	cell	lines	expressing	T7	RNA
polymerase	and	the	tetracycline	repressor.	When	the	cellular	suspension	was	supplemented	with	detergent,	foam	formation	was	observed	upon	the	addition	of	hydrogen	peroxide.	2016Pseudolysogeny	and	sequential	mutations	build	multiresistance	to	virulent	bacteriophages	in	Pseudomonas	aeruginosa.	Secondary	antibodies	from	Molecular	Probes
were	Alexa	Fluor	488,	546	and	633.Additionally,	the	ApopTag	Red	In	Situ	Apoptosis	Detection	Kit	(S7165,	Merck	Millipore)	was	also	used	to	label	apoptotic	cells	following	Wells	and	Johnston	protocol	[76].	In	Drosophila,	the	F-box	protein	Ppa,	the	ubiquitin	E3	ligase	APC/C	and	the	E3	ligase	CUL3/RDX	have	been	found	to	regulate	the	proteolysis	of	the
CENP-ACID	[134–136].	2003A	continuum	of	anionic	charge:	structures	and	functions	of	d-alanyl-teichoic	acids	in	Gram-positive	bacteria.	In	this	case,	not	only	the	molecules	located	on	the	bacterial	cell	surface	will	vanish,	but	also	structures	like	the	capsule,	flagella	and	pili	are	no	longer	present.Some	filamentous	actinobacteria	have	the	ability	to
shed	their	cell	wall	under	influences	of	hyperosmotic	stress	or	limited	oxygen	availability,	which	may	be	common	in	soil	ecosystems	[46].	Google	Scholar69.	151,	1113-1118.	Mutations	of	FKRP	can	cause	autosomal	recessive	limb-girdle	muscular	dystrophy	LGMD2I	[61,62].The	matriglycan	represents	the	laminin-binding	glycoepitope	recognized	by
laminin	and	other	binding	partners	[4,20].	Persikov	AV,	Singh	M.	Prior	to	antibody	incubations,	MCF7	cells	were	fixed	with	3%	PFA	for	30	min	at	RT,	permeabilized	in	0.2%	PBS-Triton-X	10	mM	Glycine	and	blocked	in	3%	BSA.The	following	primary	antibodies	were	used	to	label	cell–cell	junction	proteins:	mouse	anti	E	cadherin	[1	:	100,	abcam
(ab1416)];	rat	anti-E-Cad	[1	:	100,	DSHB	(DCAD2)],	Mouse	anti-Armadillo	(1	:	100,	DSHB),	rat	anti-alpha-Catenin	[1	:	100,	DSHB	(DCAD1)],	Mouse	anti-Fasciclin	III	(1	:	400,	DSHB),	mouse	anti-Coracle	[1	:	100,	DSHB	(C615.16)],	mouse	anti-DiscsLarge	[1	:	100,	DSHB	(4F3)];	polarity	proteins:	rat	anti-Crumbs	(1	:	1000,	gift	from	E.	Model	P,	Russel	M.
These	results	implicate	centromere	repeat	expansion	as	being	at	least	partially	responsible	for	the	recruitment	of	more	kinetochore	proteins	(see	below)	[30].	(doi:10.1021/acsnano.7b07200)	Crossref,	ISI,	Google	Scholar15.	Trends	Cell	Biol.	57,	9003-9007.	66,	190-196.	Normal	centromeres	ensure	equal	segregation	of	chromosomes	into	daughter
nuclei.	2011CENP-C	recruits	M18BP1	to	centromeres	to	promote	CENP-A	chromatin	assembly.	(doi:10.1371/journal.pgen.1004986)	Crossref,	PubMed,	ISI,	Google	Scholar28.	One	of	the	major	families	of	olfactory	receptors	in	insects	is	the	rapidly	evolving	Or	gene	family,	which	encode	highly	divergent	ligand-gated	ion	channels	and	primarily	detect
volatile	odorants	[7].	Single-stranded	cDNA	was	synthesized,	end	labelled	and	hybridized	for	16	h	at	45°C	to	Clariom	S	Assay	arrays	(Thermo	Fisher	Scientific).Gene	expression	data	were	analysed	using	Partek	Genomics	Suite	6.6	software	(Partek	Incorporated).	Athwal	RK,	Walkiewicz	MP,	Baek	S,	Fu	S,	Bui	M,	Camps	J,	Ried	T,	Sung	MH,	Dalal	Y.
1997Dystroglycan	is	essential	for	early	embryonic	development:	disruption	of	Reichert's	membrane	in	Dag1-null	mice.	2003A	new	intracellular	pathway	of	haem	detoxification	in	the	midgut	of	the	cattle	tick	Boophilus	microplus:	aggregation	inside	a	specialized	organelle,	the	hemosome.	Höög	JL,	Bouchet-Marquis	C,	Mcintosh	JR,	Hoenger	A,	Gull	K.	It
is	speculated	that	the	CENP-ACse4	nucleosomes	may	be	inherently	less	stable	than	H3	nucleosomes	[182].The	chromatin	accessibility	complex	(CHRAC)	is	an	ISWI-containing	chromatin	remodelling	complex	found	in	Drosophila	and	human	cells.	(doi:10.1158/0008-5472.CAN-04-2247)	Crossref,	PubMed,	ISI,	Google	Scholar62.	USA	110,	11	481-11
486.	(doi:10.1016/j.chembiol.2012.06.008)	Crossref,	PubMed,	Google	Scholar13.	showed	that	CENP-As	also	incorporate	into	non-centromeric	chromosome	arms	during	the	G1	phase	[163].	Crossref,	ISI,	Google	Scholar99.	Chromosoma	56,	381-391.	In	support	of	this	possibility,	the	ab3A	neuron	has	already	been	implicated	as	an	important	modifier	for
host-preference	behaviour	in	D.	Further	studies	should	continue	to	contribute	valuable	insights	on	phage	infections	of	CWD	cells	and	phage	therapy.This	article	has	no	additional	data.V.O.,	A.B.	and	D.C.	designed	and	wrote	the	manuscript.We	declare	we	have	no	competing	interests.This	work	was	funded	by	a	Vici	grant	from	the	Dutch	Research
Council	to	D.C.	(grant	no.	Show	mean	as	‘+’.	Scott	KC,	Sullivan	BA.	(d–f)	Transwell	invasion	assays	for	MCF7	(d),	MDA-MB-231	(e)	and	U87	cells	(f).	(doi:10.1038/nrm3474)	Crossref,	PubMed,	ISI,	Google	Scholar47.	(doi:10.1074/jbc.M114.548305)	Crossref,	ISI,	Google	Scholar57.	However,	we	additionally	found	34	differentially	expressed	genes
(DEGs)	that	are	likely	to	affect	both	cell–cell	junction	integrity	and	promote	invasive	phenotypes,	including	DIAPH1,	ECT2,	EXOC5,	WASF3,	RAPGEF2,	ADD3,	KDM5B,	CTNND1	and	RHOC	(figure	4g).	2015The	evolution	of	the	dystroglycan	complex,	a	major	mediator	of	muscle	integrity.	As	a	member	of	the	Yrt/Cora-group	of	proteins,	coracle	may	act
towards	stabilizing	the	lateral	actin	cytoskeleton	[47,48],	which	in	turn	acts	on	cell–cell	junction	stability	[33].Despite	the	fact	that	E-cadherin	plays	a	central	role	in	cell–cell	junction	formation	and	maintenance	[33],	ubiquitous	overexpression	of	E-cadherin	in	the	fly	did	not	significantly	affect	the	level	of	delamination	caused	by	CG7379	KD.
(doi:10.1016/0014-5793(95)00628-m)	Crossref,	PubMed,	ISI,	Google	Scholar8.	A	ubiquitin	protease,	Ubp8,	is	able	to	deubiquitylate	CENP-ACse4,	and	functions	in	concert	with	Psh1	to	mediate	the	CENP-ACse4	proteolysis	[124].	(doi:10.1017/S0031182000060856)	Crossref,	PubMed,	ISI,	Google	Scholar41.	(doi:10.1071/BI9640719)	Crossref,	Google
Scholar43.	2017Protein	O-Linked	Mannose	β-1,4-N-Acetylglucosaminyl-transferase	2	(POMGNT2)	is	a	gatekeeper	enzyme	for	functional	glycosylation	of	α-dystroglycan.	Bhattacharyya	B,	Wolff	J.	In	this	case,	specific	phages	are	used	as	an	alternative	for	antibiotics	to	treat	bacterial	infections	[68].	(e)	En	face	view	of	three-dimensional	reconstruction	of
an	expanded	bloodstream	T.	The	media	were	supplemented	according	to	the	requirements	of	each	auxotrophic	strain	(www.fgsc.net).	If	this	is	true,	and	if	the	GRC	does	use	preferential	segregation	in	meiosis,	it	may	be	the	only	known	example	where	female	meiotic	drive	has	been	incorporated	into	the	life	cycle	of	the	organism	rather	than	selectively
suppressed	by	the	host	genome.	Tayeh	A,	Tatard	C,	Kako-Ouraga	S,	Duplantier	JM,	Dobigny	G.	Höltje	JV.	Scazzocchio	C.	2011A	homeodomain	transcription	factor	regulates	the	DNA	replication	checkpoint	in	yeast.	We	measured	responses	from	populations	of	neurons	across	the	antenna	using	electroantennogram	recordings	(EAGs).	50	µm	of	L.
(doi:10.1371/journal.pbio.1001460)	Crossref,	PubMed,	ISI,	Google	Scholar68.	This	points	to	POMGNT2	possessing	specific	substrate	selectivity	beyond	simple	recognition	of	an	O-Man-modified	amino	acid,	that	univocally	results	in	the	formation	of	the	M3	core	structure	[17].	cDNA	synthesis	was	carried	out	with	a	mixture	of	oligo-dT	and	random
primers	using	a	RevertAid	First	Strand	cDNA	Synthesis	Kit	(Fermentas).	typhimurium	host,	and	were	critical	to	establish	that	P22	is	able	to	disseminate	immunity	factors	that	allow	the	emergence	of	transiently	resistant	subpopulations	of	host	cells	[26]	(see	§8.4).	(doi:10.1128/MCB.01285-10)	Crossref,	PubMed,	ISI,	Google	Scholar86.	LeMaire-Adkins
&	Hunt	suggested	that	the	underlying	mechanism	was	related	to	differential	‘weight’	on	either	side	of	the	spindle;	where	having	more	centromeres	or	larger	chromosomes	attached	to	one	side	creates	a	‘heavier’	pole	which	mechanistically	orients	toward	the	oocyte	centre	and	away	from	the	cortex	during	spindle	migration	[28].Another	X	chromosome
observed	to	form	univalents	and	experience	preferential	segregation	is	the	X	chromosome	of	Caenorhabditis	elegans	(figures	2d	and	5a).	(doi:10.1128/JVI.79.22.14297-14308.2005)	Crossref,	ISI,	Google	Scholar73.	Williams	JS,	Hayashi	T,	Yanagida	M,	Russell	P.	Jauffred	B,	Bellaiche	Y.	Midguts	and	ovaries	of	adult	females	were	dissected	under	a	drop
of	ice-cold	DEPC-treated	PBS	and	then	homogenized	in	RA1	buffer	supplemented	with	β-mercaptoethanol	using	a	29	G	syringe.	Yoshida-Moriguchi	Tet	al.2013SGK196	is	a	glycosylation-specific	O-mannose	kinase	required	for	dystroglycan	function.	2007Dissecting	muscle	and	neuronal	disorders	in	a	Drosophila	model	of	muscular	dystrophy.	164,	131-
135.	(doi:10.1016/j.molcel.2014.01.018)	Crossref,	PubMed,	ISI,	Google	Scholar101.	Phytopathol.	Lid	depletion	has	been	shown	to	trigger	lamellipodia	formation	and	hyper-polymerization	of	F-actin	[65].Adducin	3	(ADD3)	expression	was	twofold	decreased	in	our	study.	L.	Mean	and	s.e.m.	are	shown,	n	≥	9,	***	indicates	p=	0.001.	I.	42,	907-912.
(doi:10.1128/mBio.00925-19)	Crossref,	PubMed,	ISI,	Google	Scholar48.	Phi6-resistant	variants	of	P.	Fabritius	AS,	Ellefson	ML,	McNally	FJ.	Bacteria	prevent	self-cleavage	by	methylation	of	their	own	DNA,	while	incoming	phage	DNA	is	generally	not	methylated	[28].	Mindich	L,	Qiao	X,	Qiao	J,	Onodera	S,	Romantschuk	M,	Hoogstraten	D.	Methods	9,
676-682.	Moreover,	ExM	facilitated	studies	of	rare	cell	types	in	a	population,	providing	detailed	information	on	the	structure	of	the	mitotic	spindle	and	cleavage	furrow	in	L.	In	most	cases,	AJ	and	SJ	protein	localization	was	significantly	reduced	and	appeared	fragmented	and	poorly	distributed	along	cell	junctions	in	both	lgl4;CG7379KD	and	CG7379KD
clones,	with	minor	effects	observed	in	lgl4	clones	(figure	3).	Defects	in	heterochromatin	are	linked	to	tumorigenesis	[146–149],	and	its	role	in	centromere	function	may	be	a	contributing	factor.	2014SUMO-targeted	ubiquitin	ligases.	2008Cdc42,	Par6,	and	aPKC	regulate	Arp2/3-mediated	endocytosis	to	control	local	adherens	junction	stability.
2006Approximate	likelihood-ratio	test	for	branches:	a	fast,	accurate,	and	powerful	alternative.	2019Cell	cycle-regulated	transcription	of	CENP-A	by	the	MBF	complex	ensures	optimal	level	of	CENP-A	for	centromere	formation.	Certainly,	highly	specific	anti-IrHRG	antibodies	are	needed	to	undeniably	confirm	the	protein	localization.	Barresi	R,
Campbell	KP.	In	Urochordata,	POMGnT2	and	FKRP	‘disappear’,	and	it	remains	unclear	whether	or	not	there	is	a	paralogue	of	LARGE1	(figure	2;	electronic	supplementary	material)	as	reported	below	in	paragraph	3.3.	Figure	2.	elegans	hrg	genes,	we	further	denote	I.	Microbiology	144,	2225-2232.	The	first	is	the	asymmetry	in	cell	fate	discussed
above.	This	gene	is	under	the	independent	and	additive	control	of	UaY	(the	transcription	factor	regulating	the	purine	utilization	pathway)	and	HxnR	[35].The	organization	described	above	and	in	figure	1	for	A.	Nurse	P,	Thuriaux	P,	Nasmyth	K.	17,	771-781.	They	were	either	kept	on	the	same	medium	for	a	further	2	h	(non-induced,	NI)	or	induced	with	1
mM	6-NA	(as	the	sodium	salt,	I)	or	induced	as	above	together	with	5	mM	of	l-(+)di-ammonium-tartrate	(induced-repressed,	IR),	also	for	2	h.	Hainer	SJ,	Charsar	BA,	Cohen	SB,	Martens	JA.	295,	8537-8549.	2008Role	of	ING4	in	human	melanoma	cell	migration,	invasion	and	patient	survival.	brucei	cell	in	cytokinesis,	which	was	fixed	on	a	coverslip	and
stained	with	the	C3B9	antibody.	Park	YJ,	Luger	K.	Ticks	Tick-borne	Dis.	138,	111463.	The	ING	family	of	tumour	suppressors	is	well	known	to	suppress	tumourigenesis	through	the	regulation	of	cell	cycle	progression,	apoptosis	and	DNA	repair.	We	used	ethyl	hexanoate	as	our	test	odorant	because	this	odorant	is	not	detected	by	other	neurons	at	lower
concentrations	[9,11,24],	and	ab3A-1	and	ab3A-2	flies	detect	this	odorant	differently	at	the	level	of	both	the	individual	neuron	[10]	and	the	antenna	(figure	1).To	measure	olfactory	preference	behaviour,	we	used	a	two-choice	cage	assay	adapted	from	Faucher	et	al.	The	ectopic	CENP-ACID	chromatin	can	self-propagate	even	without	lacO/LacI	system
[43].	Essentially,	preferential	segregation	toward	the	egg	in	XO	mice	leads	to	more	XX	daughters	and	preferential	segregation	towards	the	polar	body	in	XXX	worms	leads	to	more	XX	progeny.	In	bivalents	of	these	intraspecific	hybrids,	the	stronger	centromeres	recruit	more	kinetochore	proteins	than	the	weaker	centromeres	(figure	3a).	Fungal	Genet.
Kuraku	S,	Meyer	A,	Kuratani	S.	2018B	chromosomes	in	populations	of	mammals	revisited.	(doi:10.1074/jbc.M114.597831)	Crossref,	ISI,	Google	Scholar99.	2013Inhibitor	of	growth	1	(ING1)	acts	at	early	steps	of	multiple	DNA	repair	pathways.	Sun	X,	Clermont	PL,	Jiao	W,	Helgason	CD,	Gout	PW,	Wang	Y,	Qu	S.	2020Context	is	everything:	aneuploidy	in
cancer.	(doi:10.1007/s00253-019-09629-x)	Crossref,	PubMed,	ISI,	Google	Scholar36.	L1,	K1	and	E2	have	a	common	benzodioxole,	which	is	also	a	part	of	polygamain	(figure	5b),	a	known	microtubule-depolymerizing	lignan	[19],	whereas	J1	contains	a	dimethoxyphenyl	moiety,	which	shows	a	structural	similarity	to	a	benzodioxole.	10,	210.	The	tick
IrHRG	(HRG),	is,	in	fact,	likely	haem-non-responsive.	(doi:10.1002/jmv.24578)	Crossref,	PubMed,	ISI,	Google	Scholar83.	Since	parallel	spindles	won't	have	the	opportunity	to	establish	spindle	asymmetry	through	cortical	signals,	as	discussed	above,	these	non-centromeric	meiotic	drivers	may	be	exploiting	a	different	asymmetry	to	preferentially
transmit	to	the	next	generation.	Lacoste	N,	Woolfe	A,	Tachiwana	H,	Garea	AV,	Barth	T,	Cantaloube	S,	Kurumizaka	H,	Imhof	A,	Almouzni	G.	BMC	Genomics	21,	1-25.	1997Lack	of	checkpoint	control	at	the	metaphase/anaphase	transition:	a	mechanism	of	meiotic	nondisjunction	in	mammalian	females.	(doi:10.1534/genetics.104.039479)	Crossref,
PubMed,	ISI,	Google	Scholar36.	Nakane	T,	Angata	K,	Sato	T,	Kaji	H,	Narimatsu	H.	Zeitlin	SG,	Baker	NM,	Chapados	BR,	Soutoglou	E,	Wang	JY,	Berns	MW,	Cleveland	DW.	Therefore,	in	Cyclostomata,	LARGE2	is	likely	to	have	undergone	a	selective	inactivation,	while	in	the	other	Chordata	lineages	the	presence	of	a	paralog	gene	is	likely	to	have
conferred	an	important	degree	of	evolutionary	advantage.This	initial	reconstruction	of	the	overall	evolutionary	pathway	behind	the	rise	of	the	M3	core	structure	and	the	DG/laminin	axis	implies	that	(i)	all	the	enzymes	of	the	M3	cascade	have	an	ancestral	origin	that	pre-dates	DG	and	were	already	well	consolidated	before	metazoan	explosive	rise;	(ii)
when	DG	came	into	play,	at	the	level	of	basal	Metazoa	it	was	already	able	to	hijack	this	pre-existing	enzymatic	machinery	and	prompt	it	to	assemble	into	a	specific	DG-dedicated	cascade	starting	with	the	initial	O-mannosylation	driven	by	POMT1/POMT2;	(iii)	the	M3	cascade	then	enjoyed	a	prosperous	evolutionary	success	in	all	the	animal	lineages,
together	with	the	DG/laminin	axis	it	contributes	to	form.	Bilder	D,	Perrimon	N.	[22]	suggested	the	clustered	organization	we	described	for	A.	musculus	x	M.	Line	thickness	is	indicative	of	the	score	(weighting:	GO	molecular	function).	Strahl-Bolsinger	S,	Gentzsch	M,	Tanner	W.	2019Antifungal	agents	in	agriculture:	friends	and	foes	of	public	health.
Cancer	116,	2768-2782.	This	seems	to	be	in	line	with	what	observed	in	mouse	knockout	model	systems.	2013Interactions	of	carbon	dioxide	and	food	odours	in	Drosophila:	olfactory	hedonics	and	sensory	neuron	properties.	Kruger	AN,	Mueller	JL.	Delbrück	M.	2012Topologically	conserved	residues	direct	heme	transport	in	HRG-1-related	proteins.	A
ubiquitin	E3	ligase,	Psh1,	subsequently	was	identified	to	mediate	CENP-ACse4	degradation	by	targeting	its	CATD	domain	[118,119].	2007Centromere	identity	is	specified	by	a	single	centromeric	nucleosome	in	budding	yeast.	Werren	JH.	Aguadé	M.	Yatsenko	AS,	Kucherenko	MM,	Xie	Y,	Urlaub	H,	Shcherbata	HR.	avenaceus	[48,49].	Clin.	To	assess	the
transporter	function	of	IrHRG,	a	stop-codon	containing	IrHRG	insert	was	cloned	into	the	plasmid	to	ectopically	produce	a	non-tagged	(no-GFP)	IrHRG.	(e)	Analogous	growth	rescue	assays	of	these	cells	in	liquid	medium	supplemented	with	different	concentrations	of	haemin	(158	nM–5	µM)	and	comparison	of	the	cellular	densities	to	those	of	yeast
supplemented	with	ALA	(defined	as	100%);	****	indicate	t-test	(vector	versus	IrHRG)	p	<	0.0001,	**	indicate	t-test	(vector	versus	IrHRG)	p=	0.002,	n.s.	=	not	significant.	(doi:10.1093/glycob/cwaa024)	Crossref,	PubMed,	ISI,	Google	Scholar22.	Hijazi	S,	Visca	P,	Frangipani	E.	9,	118.	Relative	transcript	levels	were	calculated	relative	to	expression	levels
of	the	house-keeping	gene	GAPDH,	using	the	efficiency	calibrated	model	[77].primer	namesequence	5′sequence	3′GAPDH	humanATGTTCGTCATGGGTGTGAAGTCTTCTGGGTGGCAGTGATING1	humanTACTGTCTGTGCAACCAGGTTTCTCCAGGGCTTTGTCCATRHOC	humanAGCGGAAGCCCCACCATGTCCACCTCAATGTCCGCAADIAPH1
humanCGACGGCGGCAAATCTAAGAAATTCAGGTTCATATTCCAGCAGCAECT2	humanGCAAGAGTGGTTCTGGGGAATTGCGATTGCTGTTAGGGGTWhole-genome	transcriptome	analysis	of	transfected	and	un-transfected	(both	un-treated	and	treated	with	non-targeting	siRNA)	MCF7	cells	was	conducted	at	the	Nottingham	Arabidopsis	Stock	Centre
(NASC).	A	similar	conservation	of	divergently	transcribed	genes	is	seen	in	other	gene	clusters,	such	as	the	DAL	cluster	of	the	Saccharomycetales,	where	the	DAL4–DAL1	pair	is	conserved	between	Saccharomyces	cerevisiae	and	Naumovia	castellii	in	spite	of	two	inversions	affecting	the	budding	yeast	DAL	cluster	in	chromosome	IX	[38],	and	in	the
biotin	biosynthesis	cluster	of	the	Pezizomycotina	(bioF-bioDA)	[39].	For	this	reason,	recent	years	have	seen	marked	progress	in	our	understanding	of	the	molecular	mechanisms	contributing	to	female	meiotic	drive,	in	multiple	systems.	H2A.Z	nucleosome	occupancy	has	been	implicated	in	both	transcription	activation	and	repression	[188].	The	Tm
values	were	obtained	from	the	midpoint	of	the	transition.Colchicine	displacement	assays	were	performed	with	2	µM	purified	tubulin	(Cytoskeleton,	Inc)	in	tubulin	reaction	mixture	as	above	and	displacement	assays	were	performed	with	2	µM	colchicine	or	2	µM	colchicine	with	0–50	µM	L1	using	a	fluorescence	spectrophotometer	at	37°C	for	2	h.	11,
1106.	Eisenstatt	JRet	al.2020Dbf4-dependent	kinase	(DDK)-mediated	proteolysis	of	CENP-A	prevents	mislocalization	of	CENP-A	in	Saccharomyces	cerevisiae.	The	substrate	specificities	of	HxA	and	HxnS	have	been	studied	in	detail	([11]	and	references	therein).	Drpic	Det	al..2018Chromosome	segregation	is	biased	by	kinetochore	size.	Mean	Relative
viability	was	determined	after	4	days	after	drug	addition.	These	microtubules	were	less	straight	than	microtubules	of	the	corset	and	extended	from	its	anterior	end	to	the	central	part	(figure	3c,e).	9,	1319-1337.	Ishii	K,	Ogiyama	Y,	Chikashige	Y,	Soejima	S,	Masuda	F,	Kakuma	T,	Hiraoka	Y,	Takahashi	K.	(doi:10.1038/nsmb845)	Crossref,	PubMed,
ISI,	Google	Scholar34.	PubMed,	ISI,	Google	Scholar54.	Zanders	SE,	Unckless	RL.	2019Figtree	v1.4.4.	See	(accessed	5	Dec	2019).	14,	818.	Furthermore,	growing	evidence	indicates	that	some	phages	may	establish	different	alternative	infection	modes;	the	‘selection’	of	a	particular	infection	strategy	at	any	given	time	may	be	determined	by,	for
example,	the	bacterial	strain	[7],	host	physiological	state	and/or	environmental	conditions	[1,8–10].	CENP-A	at	non-centromeric	chromatin	can	also	interfere	with	normal	transcriptional	regulation.	Meng	C,	Sasmal	A,	Zhang	Y,	Gao	T,	Liu	CC,	Khan	N,	Varki	A,	Wang	F,	Cao	H.	(doi:10.1007/s00018-020-03735-0)	Crossref,	PubMed,	ISI,	Google	Scholar16.
2015A	century	of	the	phage:	past,	present	and	future.	6,	36695.	We	conclude	that	these	12	compounds	cause	mitotic	arrest	followed	by	cell	death	through	apoptotic	activation.	The	point	centromere	in	budding	yeast	is	125	bp	long,	forming	a	single	microtubule	attachment	site.	Future	studies	could	reveal	if	univalent	X	chromosomes	in	XO	female	mice
similarly	lag	in	anaphase.A	more	recent	study	examined	preferential	segregation	in	triploid	C.	Brief	Bioinform.	USA	104,	14	706-14	711.	ISI,	Google	Scholar111.	It	was	proposed	that	CENP-A	may	be	opportunistic	and	can	be	incorporated	into	these	regions	in	competition	with	histone	H3	[102].	Figure	5.	Pre-invasive	cells	are	cells	that	are	about	to
delaminate	from	the	epithelial	sheet	and	can	be	identified	by	their	rounded	morphology	and	the	presence	of	a	characteristic	actin-rich	spot	at	one	side	of	the	cell	prior	to	invasion	[5].	CENP-A	was	first	identified	as	a	human	autoantigen	in	human	scleroderma	patients,	and	was	subsequently	found	to	copurify	with	histones	and	nucleosomes	[28–30].
(doi:10.1023/B:CHRO.0000036607.74671.db)	Crossref,	PubMed,	ISI,	Google	Scholar68.	Funabiki	and	members	of	the	Nurse	lab	are	also	thanked	for	helpful	discussions.Footnotes©	2021	The	Authors.Published	by	the	Royal	Society	under	the	terms	of	the	Creative	Commons	Attribution	License	which	permits	unrestricted	use,	provided	the	original
author	and	source	are	credited.References1.	major	cells	were	transferred	onto	cleaned	microscopic	slides	(Menzel	Gläser,	630–1985),	incubated	for	4	min	and	an	excessive	liquid	removed.	Ripp	&	Miller	[8,9]	argued	that	pseudolysogeny	may	play	an	important	role	in	the	maintenance	of	phage	genetic	material	for	extended	periods	of	time	in	natural
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repetition.	Three	replicates	of	each	condition	were	shown.	Evolution	69,	1004-1014.	This	could	mean	that	the	mechanism	of	drive	could	be	quite	similar	between	trivalents	and	centromere	drive	in	bivalents,	where	the	‘stronger’	centromere	is	proposed	to	build	a	bigger	kinetochore.	2019Haem	biology	in	metazoan	parasites	—	‘the	bright	side	of	haem’.
68,	8881-8888.	Immunol.	The	control	DMSO-treated	cells	progressed	through	mitosis	with	a	mean	mitotic	duration	of	77	±	6	min.	A	recent	study	has	shown	that	pericentromeric	heterochromatin	in	fission	yeast	also	plays	a	crucial	role	in	protecting	CENP-ACnp1	from	ubiquitin-mediated	degradation	[132].	(doi:10.1016/j.devcel.2006.01.014)	Crossref,
PubMed,	ISI,	Google	Scholar42.	2011Innate	immune	responses	in	human	monocyte-derived	dendritic	cells	are	highly	dependent	on	the	size	and	the	5′	phosphorylation	of	RNA	molecules.	(doi:10.1021/bi00481a024)	Crossref,	PubMed,	ISI,	Google	Scholar18.	The	wet	chamber	was	subsequently	transferred	to	37°C	and	incubated	for	30	min	to	allow	for	a
proper	gel	polymerization.The	gelation	chamber	was	brought	to	room	temperature	and	several	drops	of	ultrapure	water	were	added	to	the	coverslips	to	help	the	gel	detach	from	Parafilm.	[27].	However,	the	detailed	mechanisms	of	these	systems	are	lacking.A	unique,	persistent	infection	strategy	has	been	reported	for	RNA	phages	in	which	phage
particles	are	produced	and	accumulated	in	the	host	cell	cytoplasm	without	release	into	the	extracellular	milieu.	(doi:10.1242/jcs.02814)	Crossref,	PubMed,	ISI,	Google	Scholar4.	This	infection	mode	was	originally	observed	with	virulent	wild-type	dsRNA	phage	phi6	and	its	Pseudomonas	host	[34,35].	2004Proteolysis	contributes	to	the	exclusive
centromere	localization	of	the	yeast	Cse4/CENP-A	histone	H3	variant.	Cell	23,	2264-2274.	220,	e202007195.	However,	hxnN	is	sensitive	to	ammonium	repression,	an	apparent	paradox,	which	is	most	probably	due	to	its	dependence	on	HxnR	(as	seen	in	figure	2a),	whose	expression	is	drastically	repressed	by	ammonium	[11]	(figures	2	and	3).
(Eurotiomycetes,	Eurotiales,	Trichocomaceae)	the	hxnM,	hxnW,	hxnV	and	hxnN	genes	are	not	arranged	in	divergent	couples	(electronic	supplementary	material,	figure	S5A).	scapularis	and	A.	2017Autosomal	trisomy	and	triploidy	are	corrected	during	female	meiosis	in	caenorhabditis	elegans.	Therefore,	it	seems	unlikely	that	a	‘full	and	conventional’
M3	epitope	is	ever	synthesized	in	those	animals.	Sci.	The	work	by	Dong	et	al.	(doi:10.1007/s00248-006-9113-1)	Crossref,	PubMed,	ISI,	Google	Scholar68.	(doi:10.1083/jcb.200906150)	Crossref,	PubMed,	ISI,	Google	Scholar4.	spretus)	are	both	using	destabilizing	activity	to	bias	their	segregation,	but	each	species	has	evolved	a	distinct	pathway	to
recruit	this	activity.	n	≥	346	cells	across	20	animals/genotype.	Species	tree	for	the	reconciliation	was	drawn	after	[58,59].The	datasets	supporting	this	article	are	included	in	the	paper	and	detailed	in	electronic	supplementary	material,	tables.	A	measurement	of	recombination	rates	across	chromosomes	in	species	experiencing	female	meiotic	drive
could	reveal	such	a	phenomenon.	(doi:10.1073/pnas.0700390104)	Crossref,	PubMed,	ISI,	Google	Scholar48.	It	is	also	possible	that	L1	has	a	secondary	target	in	addition	to	tubulin	in	breast	cancer	cell	lines.	Appropriate	culture	media	supplemented	with	10%	FBS	was	used	underneath	the	inserts.	2019The	cytoplasmic	DNA	sensor	cGAS	promotes
mitotic	cell	death.	For	this	reason,	female	meiotic	drive	can	occur	in	animals	as	well	as	plants.Female	meiotic	drive	is	dependent	upon	three	conditions	[18].	G3	(Bethesda)	2,	555-567.	DSF	experiment	for	compounds	showing	a	decrease	in	thermal	stability	with	increase	Tm	shift	between	the	native	tubulin	protein	and	tubulin	protein-ligand	complex.
(doi:10.1002/j.1460-2075.1996.tb00639.x)	Crossref,	PubMed,	ISI,	Google	Scholar26.	This	brings	an	apparent	advantage	for	the	phage	progeny,	increasing	the	overall	fitness	of	a	phage	having	the	ability	to	establish	alternative	infection	modes.Coexistence	(e.g.	pseudolysogeny	and	carrier	state)	may	confer	(conditional)	advantages	to	both	the	phage
and	the	host.	Figure	4.	The	ab3A	neurons	of	this	species	have	been	found	to	detect	β-cyclocitral,	a	compound	to	which	they	are	attracted	that	is	released	from	leaves	[21].	Chen	Fet	al.2016Nanoscale	imaging	of	RNA	with	expansion	microscopy.	It	is	still	unknown	how	neocentromeres	escape	from	the	clearance	by	the	DNA	replication-mediated	error
correction	mechanism.	(b)	Spot	growth	assay	of	the	haem	biosynthesis-deficient	yeast	strain	Δhem1	in	the	absence	(i)	and	presence	(ii)	of	exogenous	ALA	in	the	culture	medium.	30,	33-44.	Huynh	C,	Yuan	X,	Miguel	DC,	Renberg	RL,	Protchenko	O,	Philpott	CC,	Hamza	I,	Andrews	NW.	133,	527-534.	Indeed,	the	ectopic	expression	of	IrHRG	facilitated
enhanced	growth	of	the	yeast	in	a	dose-dependent	manner	corresponding	to	the	haem	concentration	in	the	medium,	similar	to	HRG	from	L.	Brauer	VS,	Rezende	CP,	Pessoni	AM,	De	Paula	RG,	Rangappa	KS,	Nayaka	SC,	Gupta	VK,	Almeida	F.	Ravagnani	A,	Gorfinkiel	L,	Langdon	T,	Diallinas	G,	Adjadj	E,	Demais	S,	Gorton	D,	Arst	HN,	Scazzocchio	C.
1962XO	mice.	Andreesen	JR,	Fetzner	S.	93,	625-630.	2006Dystroglycan:	from	biosynthesis	to	pathogenesis	of	human	disease.	(doi:10.1016/j.devcel.2016.02.008)	Crossref,	PubMed,	ISI,	Google	Scholar62.	2019Identification	of	mammalian	glycoproteins	with	type-I	LacdiNAc	structures	synthesized	by	the	glycosyltransferase	B3GALNT2.	The	odour
responses	of	this	family	and	their	mapping	to	individual	ORN	classes	have	been	best	characterized	in	Drosophila	melanogaster,	where	there	are	62	Ors.	The	receptor-binding	proteins	(RBPs),	often	located	at	the	tip	of	the	phage's	tail,	recognize	surface-associated	molecules	on	a	host	bacterium.	elegans,	XO	individuals	are	not	female	(or	rather
hermaphrodites),	they	are	male,	and	in	males,	meiosis	is	symmetric.	Despite	its	significant	granularity,	it	was	possible	to	determine	that	the	signal	started	distal	to	the	point	of	the	axoneme	exiting	the	corset	and	diminished	towards	the	distal	end	of	the	axoneme,	which	is	consistent	with	immunofluorescence	observations	(electronic	supplementary
material,	figure	S2;	see	also	[21]).As	an	example	of	a	protein	found	inside	the	axoneme,	we	studied	RSP4/6,	an	evolutionary	conserved	member	of	the	radial	spokes	connecting	the	microtubule	doublets	to	the	central	pair	[34].	brucei	cell	(the	cell	shown	in	figure	1e)	stained	with	C3B9.	Mutations	in	the	FKTN	gene	can	cause	autosomal	recessive	limb-
girdle	muscular	dystrophy	(LGMD2M)	[50],	while	a	Dandy–Walker	malformation	was	observed	in	the	cerebellum	[51].	2019Analysis	of	α-dystroglycan/LG	domain	binding	modes:	investigating	protein	motifs	that	regulate	the	affinity	of	isolated	LG	domains.	22,	1643-1652.	Baumbach	Jet	al.2014A	Drosophila	in	vivo	screen	identifies	store-operated
calcium	entry	as	a	key	regulator	of	adiposity.	Voullaire	LE,	Slater	HR,	Petrovic	V,	Choo	KH.	2003The	kinesin-related	protein	MCAK	is	a	microtubule	depolymerase	that	forms	an	ATP-hydrolyzing	complex	at	microtubule	ends.	2017Dual	recognition	of	chromatin	and	microtubules	by	INC	ENP	is	important	for	mitotic	progression.	41,	199-207.	Nature
279,	428-430.	(b)	RT-qPCR	analysis	of	IrHRG	in	whole-body	homogenates	from	fully	engorged	larvae	and	nymphs;	each	dataset	is	derived	from	five	independent	pools	of	RNA	extracts.	major	cell,	which	was	stained	with	C3B9	(see	also	figure	3g).	Zutz	A,	Gompf	S,	Schägger	H,	Tampé	R.	Mizuguchi	G,	Xiao	H,	Wisniewski	J,	Smith	MM,	Wu	C.
2013Nothing	in	genetics	makes	sense	except	in	light	of	genomic	conflict.	As	ticks	do	not	encode	other	likely	homologues	of	C.	Second,	these	phage–host	interactions	are	often	relatively	unstable	and	possibly	temporal,	complicating	their	study.	Chromosoma	110,	421-429.	(doi:10.1016/j.cmet.2013.12.004)	Crossref,	PubMed,	ISI,	Google	Scholar42.
2010Bacteriophage	receptors,	mechanisms	of	phage	adsorption	and	penetration	into	host	cell.	Genetics	196,	1041-1045.	(doi:10.1016/j.sbi.2019.03.003)	Crossref,	PubMed,	ISI,	Google	Scholar15.	Our	inability	to	rescue	the	increase	in	invasion	by	reintroducing	E-cadherin	into	the	system	is	consistent	with	other	in	vitro	studies.	Homologous
chromosomes	will	separate	at	anaphase	of	meiosis	I,	then	one	set	of	chromosomes	will	be	extruded	in	the	first	polar	body	while	the	other	set	is	retained	in	the	egg,	and	meiosis	will	pause	for	a	second	time	at	metaphase	of	meiosis	II.	2020The	pan-immune	system	of	bacteria:	antiviral	defence	as	a	community	resource.	2015Stochastic	optical
reconstruction	microscopy	(STORM)	in	comparison	with	stimulated	emission	depletion	(STED)	and	other	imaging	methods.	Female	meiotic	drive	occurs	when	a	genetic	element	increases	the	likelihood	that	it	will	be	segregated	to	the	egg	and	avoid	the	polar	body.	elegans	as	a	gene	with	repressed	transcription	in	response	to	high	haem	availability	in
the	medium	and	was	denoted	as	a	HRG	[16,25].	One	clustering	event	occurred	in	the	Phaffomycetaceae,	possibly	two	in	the	Pichiaceae,	while	only	one	species	of	the	CUG-Ala	clade,	Pachysolen	tannophilus	[44]	includes	an	hxn	cluster,	with	an	hxnM	gene.	The	preference	indices	were	then	compared	for	significance	using	a	Mann–Whitney	U-test.The
oviposition	assay	was	adapted	from	Stensmyr	et	al.	Cells	were	grown	in	YPD	+	ALA	and	were	transformed	with	pDR	experimental	or	control	plasmid	through	the	lithium	acetate	protocol	[50],	and	transformants	were	selected	on	2%	w/v	glucose	SC−ura	+	ALA	plates.Catalase	activity	was	measured	as	described	[51],	but	with	some	modifications.	B
270,	2333-2340.	aeruginosa	[4],	coupled	with	the	carrier	state	life	cycle	(see	§4).	In	the	fourteen	species	of	Saccharomycotina	where	we	found	an	hxn	cluster,	the	hxnT,	hxnR	and	hxnV	genes	are	monophyletic	(electronic	supplementary	material,	figures	S5–S8).	(doi:10.1242/jeb.01749)	Crossref,	PubMed,	ISI,	Google	Scholar30.	91,	105-110.	Schmidt
CR,	Gi	YJ,	Coffey	RJ,	Beauchamp	RD,	Pearson	AS.	(i)	Three-dimensional	reconstruction	of	the	cellular	volume.	Nevertheless,	figure	2	shows	clearly	that	hxnN	is	under	the	control	of	HxnR.	Fluorescence	was	detected	using	hybrid	detectors	(HyD).	Appl.	We	know	that	penicillin	is	often	used	to	induce	cell	wall	deficiency,	so	possibly	the	holin-endolysin
enzymes	could	be	a	cue	for	other	nearby	bacteria	to	shed	their	cell	wall	and	therefore	be	protected	from	the	released	phages.	In	addition,	lines	underneath	both	axonemes	devoid	of	the	signal	(arrowheads)	correspond	to	the	position	of	the	FAZ	filament.	(doi:10.1007/BF00292957)	Crossref,	PubMed,	ISI,	Google	Scholar97.
(doi:10.1016/j.bbabio.2009.02.009)	Crossref,	PubMed,	ISI,	Google	Scholar45.	The	significance	of	DG	integrity	is	stressed	by	the	evidence	that	DAG1	knockout	in	mice	is	lethal	during	gestation,	as	early	as	day	E6.5	[10],	while	a	mutation	that	abolishes	the	entire	complex	and	leads	to	post-natal	mortality	was	found	in	a	human	family	[11].Glycosylation
is	one	of	the	most	important	and	ubiquitous	forms	of	post-translational	modification	and	can	potentially	affect	the	correct	targeting,	trafficking	and	sorting	of	a	protein,	thus	influencing	its	stability	and	function	[12].	Lermontova	I,	Schubert	V,	Fuchs	J,	Klatte	S,	Macas	J,	Schubert	I.	This	included	EXOC5,	which	was	significantly	downregulated	and
shows	high	homology	to	Drosophila	sec10.	1.4.4	[56].	(doi:10.1038/nature02393)	Crossref,	PubMed,	ISI,	Google	Scholar32.	In	observed	mitotic	cells,	an	ingression	of	the	corset	microtubules	along	the	anterior–posterior	cell	axis	was	present	(figure	3f–h).	Additionally,	ING1KD	also	affected	the	expression	levels	of	several	regulators	of	Rho	GTPase
activity,	including	ECT2,	a	RhoGEF	that	is	required	to	activate	Rho	signalling	at	the	zonula	adherens	and	support	junctional	integrity	through	myosin	IIA	[71].In	line	with	a	potential	involvement	of	ING1	in	cytoskeletal	dynamics,	the	genetic	screen	for	modulators	of	tumour	progression,	previously	performed	in	our	laboratory,	has	indeed	highlighted
CG7379	as	a	hit	for	a	number	of	cytoskeleton	relevant	phenotypic	categories,	such	as	protrusion	length,	thickness	and	branching.	19,	893-901.	(e′)	Individual	confocal	z	slice	highlighting	a	GFP:Moe	labelled	cell	located	25	µm	beneath	the	epithelial	sheet.	Ravin	NV.	2021Natural	variation	at	the	Drosophila	melanogasterOr22	odorant	receptor	locus	is
associated	with	changes	in	olfactory	behaviour.	The	amidase-encoding	hxnN	gene	shows	a	paradoxical	pattern	of	expression.	In	many	cases,	the	phage	receptors	(such	as	LPS,	membrane	proteins)	are	exposed	on	the	cell	surface	regardless	of	the	metabolic	state	of	the	host.	2012Mislocalization	of	fukutin	protein	by	disease-causing	missense	mutations
can	be	rescued	with	treatments	directed	at	folding	amelioration.	(doi:10.1016/j.bbamcr.2013.08.022)	Crossref,	PubMed,	ISI,	Google	Scholar128.	31,	107832.	Assessment	haem-translocating	function	of	IrHRG	in	Δhem1	S.	Pseudolysogeny	seems	to	be	ecologically	relevant	also	for	cyanobacteria	and	their	phages	[65].	The	effect	of	internalization	of	the
toxic	haem	analogue	GaPPIX,	through	expressed	IrHRG,	was	inspected	on	plates	supplemented	with	ALA	to	feed	endogenous	haem	biosynthesis	and	50	μM	GaPPIX	to	displace	endogenous	haem.	Google	Scholar9.	2011The	histone	chaperone	FACT:	structural	insights	and	mechanisms	for	nucleosome	reorganization.	nidulans	hxnZ,	hxnY,	hxnP,	hxnR,
hxnT	and	hxnS	genes	[11]	(figure	1,	A.	Krupovic	M,	Forterre	P.	We	searched	the	genes	in	the	three	clusters	for	the	consensus	AreA	5′HGATAR	DNA-binding	sites	[32]	(figure	4).	These	works	provide	compelling	evidence	that	regional	centromeres	are	regulated	epigenetically.	Lopatina	A,	Tal	N,	Sorek	R.	(doi:10.1007/s10577-012-9296-x)	Crossref,
PubMed,	ISI,	Google	Scholar14.	(doi:10.1242/jcs.93.3.491)	Crossref,	PubMed,	ISI,	Google	Scholar20.	Subsequently,	the	inverse	Fourier	transform	command	(Process/FFT/Inverse	FFT)	was	used	to	compute	the	inverse	Fourier	transform	of	these	frequencies.	Microtubule	polymerization	was	induced	with	bovine	brain	tubulin	(greater	than	99%	pure)	in
the	presence	of	the	compounds	at	5	µM	at	37°C	(dotted	lines	in	figure	3b)	with	NOC	as	a	positive	control.	(doi:10.7554/eLife.04629)	Crossref,	ISI,	Google	Scholar49.	Because	the	compounds	K1	and	L1	were	structural	analogues,	we	omitted	K1	from	this	analysis.	(doi:10.1111/bij.12874)	ISI,	Google	Scholar20.	(doi:10.1128/JVI.66.1.190-196.1992)
Crossref,	PubMed,	ISI,	Google	Scholar36.	When	proliferating	cells	are	exposed	to	microtubule	inhibitors,	bipolar	spindle	formation	and	microtubule	attachment	to	kinetochores	are	inhibited	[3],	activating	the	spindle	assembly	checkpoint	(SAC).	Furthermore,	all	HRG1	data	of	other	tick	species,	particularly	Ixodes	scapularis	and	Amblyomma
variegatum,	were	grouped	together.	Transgenic	cell	lines	with	flagellar	proteins	KIN-E	(Tb927.5.2410	[42])	and	RSP4/6	(Tb927.11.4480	[52])	tagged	with	a	3	×	HA	tag	were	generated	using	the	pPOT	tagging	approach	[49].	The	conserved	complex	uses	the	energy	of	ATP	hydrolysis	to	mobilize	and	restructure	nucleosomes	[181].	(e)	View	inside	the
three-dimensional	reconstructed	expanded	L.	We	looked	in	mutant	clones	for	lgl4;CG7379KD,	CG7379KD	alone	and	lgl4	alone.	Primers	are	listed	in	electronic	supplementary	material,	table	S2.Download	figureOpen	in	new	tabDownload	PowerPointFigure	4.	A.B.	analysed	the	sequences,	reviewed	the	literature	and	drafted	the	manuscript.	Ythier	D,
Larrieu	D,	Brambilla	C,	Brambilla	E,	Pedeux	R.	These	‘neocentromeres’	are	able	to	move	faster	than	the	canonical	centromeres	and	when	combined	with	a	crossover	that	produces	heteromorphic	dyads	(figure	4c),	knob	chromatids	are	deposited	in	the	upper	and	lower	megaspores	in	the	linear	tetrad	(figure	4b)	[68,69].	Cell	viability	was	inhibited	to	a
similar	extent	by	L1	in	both	the	WTβIII	and	parental	HeLa	cell	lines.	(doi:10.1038/nrm4001)	Crossref,	PubMed,	ISI,	Google	Scholar7.	Vectors	3,	119.	Interestingly,	histone	H4	was	also	implicated	in	SUMO/ubiquitin-mediated	proteolysis	of	CENP-ACse4	in	budding	yeast	[130,131].Ubiquitin-mediated	CENP-A	degradation	has	also	been	shown	in	fission
yeast	and	Drosophila	to	prevent	the	formation	of	ectopic	CENP-A	chromatin	[44,132,133].	(doi:10.7554/eLife.12318)	Crossref,	PubMed,	ISI,	Google	Scholar4.	By	contrast,	serum	feeding,	which	likely	leaves	the	network	of	haem-binding	proteins	in	their	apo-states	(haem-free),	and,	therefore	able	to	form	complexes	with	toxic	GaPPIX,	results	in	GaPPIX-
mediated	toxicity.	Polish	J.	[19]mouse1	:	501	:	100mAb62flagella	connectorAbeywickrema	et	al.	Heredity	(Edinb.)	94,	280-294.	2019Molecular	and	evolutionary	strategies	of	meiotic	cheating	by	selfish	centromeres.	They	produce	trivalents	in	meiosis	I	in	heterozygous	individuals	when	the	fused	chromosome	pairs	with	the	two	unfused	homologues
(figure	1b).	A	phylogeny	of	hxnR	is	shown	in	electronic	supplementary	material,	figure	S6	and	is	consistent	with	a	monophyletic	origin	of	this	gene	in	the	Saccharomycotina	and	Pezizomycotina.	Moreover,	most	invading	cells	were	viable	at	the	time	of	analysis,	with	CG7379KD	significantly	decreasing	the	number	of	invasive	cells	that	activate
executioner	caspases.	(doi:10.1242/jcs.114.19.3529)	Crossref,	PubMed,	ISI,	Google	Scholar46.	(f)	Immuno-gold	detection	of	I.	Ultee	E,	Briegel	A,	Claessen	D.	carbonarius	from	other	members	of	section	Nigri	[45]	(figure	5a).	CENP-ACse4	is	sumoylated	by	E3	SUMO	ligases	Siz1	and	Siz2.	Some	marine	filamentous	phages	of	Pseudoalteromonas	have
also	been	suggested	to	confer	advantageous	properties	to	the	host	bacteria	by	enhancing	motility	and	chemotaxis,	thus	probably	improving	host	survival	in	sea	ice	environment	[58].The	quantification	of	alternative	phage	infections	can	be	problematic	due	to	technical	challenges	in	their	identification	(see	§5)	and,	in	some	cases,	the	instability	or
temporary	nature	of	these	associations.	2007Putative	prophages	related	to	lytic	tailless	marine	dsDNA	phage	PM2	are	widespread	in	the	genomes	of	aquatic	bacteria.	(doi:10.1038/s41467-017-00704-3)	Crossref,	PubMed,	ISI,	Google	Scholar169.	2010Class	III	β-tubulin	expression	and	in	vitro	resistance	to	microtubule	targeting	agents.	Cancer	Cell	14,
111-122.	The	five	most	potent	compounds	inhibited	in	vitro	tubulin	polymerization	in	a	concentration-dependent	manner,	with	a	similar	dose	dependency	to	NOC	(figure	3c).	16,	3974-3986.	Google	ScholarPage	7Nicotinic	acid	(niacin,	vitamin	B3),	a	precursor	of	NAD	and	NADP,	can	be	used	by	some	bacteria	as	the	sole	nitrogen	and	carbon	source.
Moreover,	in	the	orthogonal	sections,	it	was	noticeable	that	the	central	part	was	devoid	of	the	signal;	this	corresponded	to	the	space	occupied	by	the	central	pair	microtubules	(figure	4e).	Since	these	two	Basidiomycota	species	(Panellus	stipticus	and	Mycena	galopus)	have	only	a	single,	Ascomycota-derived	(from	common	ancestor	of	Fusaria)	hxnM
gene,	the	Basidiomycota	hxnM	must	necessarily	have	been	lost	from	an	ancestor	of	these	two	Basidiomycota	species.Electronic	supplementary	material,	figure	S9	is	consistent	with	a	vertical	inheritance	of	hxnM	homologues	in	the	dikarya,	excluding	a	recent	HGT	from	bacteria.	This	establishes	a	negative	feedback	loop	preventing	the	constitutive
activation	of	CENP-ACnp1	for	the	rest	of	the	cell	cycle.	Here	the	genotype	can	be	thought	of	as	the	‘AO	genotype’	where	‘O’	signifies	the	lack	of	a	second	allele	or	chromosome.	Cancer	92,	843-848.	1997Neocentromere-mediated	chromosome	movement	in	maize.	Schindelin	Jet	al..	2016Carbohydrate-binding	domain	of	the	POMGnT1	stem	region
modulates	O-mannosylation	sites	of	α-dystroglycan.	Some	dots	produced	by	incubating	with	B8	were	co-localized	with	SPB.Download	figureOpen	in	new	tabDownload	PowerPointTo	determine	whether	these	34	compounds	also	induce	mitotic	abnormalities	in	human	cells,	a	second	screen	of	these	compounds	was	conducted	using	HeLa	cells.	Staining
expanded	cells	with	the	anti-ClpGM6	antibody	[3]	indeed	produced	a	robust	signal	spanning	the	gap	between	the	axoneme	and	the	corset	(figure	4b).	Imagine	standing	in	a	hallway	with	two	doors	on	either	side;	you	know	one	door	will	lead	you	somewhere	nice,	while	the	other	door	will	lead	you	somewhere	decidedly	less	pleasant.	2006Environmental
factors	that	influence	the	transition	from	lysogenic	to	lytic	existence	in	the	phiHSIC/Listonella	pelagia	marine	phage-host	system.	Overexpression	of	CENP-A	also	leads	to	misregulation	of	gene	expression,	which	can	also	contribute	to	the	defects	[99–101].	J.P.	and	P.K.	are	also	grateful	for	financial	support	from	the	‘Centre	for	research	of
pathogenicity	and	virulence	of	parasites'	(no.	(doi:10.1038/s41467-019-12019-6)	Crossref,	PubMed,	ISI,	Google	Scholar60.	Genome	Med.	To	investigate	the	molecular	mechanisms	by	which	loss	of	CG7379	expression	could	affect	epithelial	cell	organization,	we	first	investigated	cell–cell	adhesion	using	antibodies	to	proteins	that	localize	to	either	the	AJ
or	SJ	(the	functional	equivalent	of	tight	junctions	in	insects).	18,	1584-1597.	P22	infection	was	shown	to	yield	a	cell	harbouring	a	polarly	tethered	episome	that	is	inherited	by	one	of	the	daughter	cells	and	ultimately	lysogenized	[26].	(doi:10.1074/jbc.M116.762997)	Crossref,	PubMed,	ISI,	Google	Scholar14.	A	few	years	later,	Baess	[18]	provided	a	more
detailed	description	by	stating	that	in	pseudolysogeny	the	phage	DNA,	present	in	a	subset	of	the	cells,	does	not	integrate	into	the	host	chromosome	and	cannot	be	induced	by	the	methods	used	for	lysogenic	strains.	(doi:10.1073/pnas.0914418107)	Crossref,	PubMed,	ISI,	Google	Scholar42.	This	increases	the	likelihood	that	the	knob	domain	will	be
incorporated	into	the	lower	megaspore	which	will	become	the	egg.	(doi:10.1038/onc.2008.341)	Crossref,	PubMed,	ISI,	Google	Scholar53.	2017B3GALNT2	mutations	associated	with	non-syndromic	autosomal	recessive	intellectual	disability	reveal	a	lack	of	genotype-phenotype	associations	in	the	muscular	dystrophy-dystroglycanopathies.	206,	715.
Transcription	of	the	ir-gst1	gene	is	induced	by	the	availability	of	dietary	haem	in	the	cytosol	of	digestive	cells	[33].	(doi:10.1038/srep03081)	Crossref,	PubMed,	ISI,	Google	Scholar52.	Nature	460,	839-847.	24,	R946-R947.	Kinsella	CMet	al..2019Programmed	DNA	elimination	of	germline	development	genes	in	songbirds.	There	was	no	significant
difference	between	specimens	expanded	in	water	(1.099	±	0.037,	n	=	9)	and	in	sucrose	(1.096	±	0.044,	n	=	18).Furthermore,	the	diameter	calculated	from	the	circle	area	was	1.060	±	0.022	µm	for	nine	specimens	expanded	in	water,	and	0.946	±	0.010	µm	for	18	specimens	expanded	in	sucrose.	(i)	View	from	the	very	end	with	nine	doublets	and
central	pair	discernible.	(doi:10.1128/JVI.06915-11)	Crossref,	PubMed,	ISI,	Google	Scholar33.	Indeed,	the	presence	of	a	region	rich	in	Ser	and	Thr	could	have	represented	an	ancestral	mucin-like	region	in	DG	from	Porifera,	and	mucin-like	regions,	although	much	shorter	than	in	vertebrates,	are	already	present	in	Placozoa	and	Cnidaria	[5].	R.
2018ΦCrAss001	represents	the	most	abundant	bacteriophage	family	in	the	human	gut	and	infects	Bacteroides	intestinalis.	Yamazaki	D,	Kurisu	S,	Takenawa	T.	These	specimens,	typically	expanded	4–5	times	in	each	direction,	are	thereafter	imaged	with	a	confocal	microscope;	this	produces	a	corresponding	increase	in	resolution	and	is	comparatively
rapid.ExM	has	been	extensively	employed	to	study	mammalian	cells	and	tissues	(e.g.	[11–13]).	One	of	the	key	questions	is	how	factors	involved	in	prevention	of	CENP-A	mislocalization	specifically	recognize	misincorporated	CENP-A?	In	addition,	we	believe	it	is	equalto	trace	back	the	origin	of	the	enzymatic	machinery	that	produces	the	M3
glycoepitope	because	the	carbohydrate	moieties	of	α-DG	are	hijacked	by	some	viruses	to	enter	eukaryotic	cells	[72,73].All	the	details	referring	to	the	human	sequences	used	as	‘baits’	to	find	orthologous	sequences	of	the	13	enzymes	in	the	different	animal	lineages	are	reported	in	table	1.	Ben-David	U,	Amon	A.	BCRF-20-117).We	thank	Fraser	Glickman
for	the	use	of	the	Rockefeller	University	High	Throughput	Screening	Resource	Center,	Connie	Zhao	for	the	use	of	the	Rockefeller	University	Genomics	Resource	Center,	D.	Cell	Genet.	The	majority	of	phages	contain	double-stranded	DNA	in	their	capsid	heads,	although	single-stranded	DNA,	single-stranded	RNA	and	even	double-stranded	RNA	are	also
common	in	nature	[8–10].	2016Characterization	of	the	interactions	between	Escherichia	coli	receptors,	LPS	and	OmpC,	and	bacteriophage	T4	long	tail	fibers.	ricinus,	the	European	vector	for	Lyme	borreliosis	and	tick-borne	encephalitis.Apart	from	its	canonical	functioning	as	an	enzymatic	cofactor,	haem	also	serves	as	a	signalling	molecule	regulating
the	expression	of	gene	transcripts	[35].	To	increase	our	understanding	of	the	phage–host	interaction	dynamics,	the	prevalence	and	idiosyncrasies	of	different	phage	infection	strategies	should	be	investigated	in	a	more	comprehensive	collection	of	environmental	phage–host	systems	and	under	varying	conditions.Phage	infections	are	commonly	studied
using	exponentially	growing	bacterial	hosts	in	rich	media,	even	though	in	nature	phages	commonly	encounter	slow-	or	non-growing	cells	[44].	The	asterisks	mark	the	four	enzymes	that	are	more	conserved	(POMT1,	POMT2,	POMGnT1	and	LARGE1)	while	the	red	triangles	highlight	B3GALNT2,	POMGnT1	and	B4GAT1,	for	which	orthologues	are
present	in	all	the	lineages	analysed.Download	figureOpen	in	new	tabDownload	PowerPointTable	2.	2004Genome	of	bacteriophage	P1.	A	lytic	life	cycle	is	used	by	most	of	the	known	phages,	except	those	having	filamentous	or	pleomorphic	virion	structures	(see	§3.2).	GINOP-2.3.2-15-2016-00012).JGI	sequences	used	for	the	construction	of	the
phylogenetic	trees	were	from	the	US	Department	of	Energy	Joint	Genome	Institute	(	in	collaboration	with	the	user	community.	Changes	in	voltage	(mV)	in	response	to	1	s	stimulations	with	odorants	were	amplified	using	an	active	probe	and	a	serial-IDAC	amplifier	(Syntech).	This	will	be	further	discussed	below.	Univalent	drive	in	worms	and
grasshoppers.	Sasaki	H,	Auclair	D,	Fukai	I,	Kiriyama	M,	Yamakawa	Y,	Fujii	Y,	Chen	LB.	2020The	arms	race	between	bacteria	and	their	phage	foes.	This	is	consistent	with	the	localization	of	the	FAZ1	protein	to	the	FAZ	filament	domain	in	the	cell	body,	as	determined	by	immunogold	EM	[21,28].	(doi:10.1016/j.jmb.2016.11.010)	Crossref,	PubMed,
ISI,	Google	Scholar177.	61,	61-70.	Biology	6,	1.	JW	Gowen),	pp.	These	important	parasites	are	transmitted	between	mammalian	hosts	by	insect	vectors.	Yet	even	different	portions	of	the	nuclear	genome	can	experience	conflict	with	each	other	if	one	selfishly	alters	its	own	pattern	of	inheritance.	The	Caudovirales	order	consist	of	three	families:	(a)
Myoviridae,	with	a	contractile	tail,	(b)	Podoviridae,	which	have	no	baseplate	and	are	short-tailed	and	(c)	Siphoviridae	with	a	long	non-contractile	tail.	These	studies	demonstrate	that	loosing	structures	like	pili	or	flagella	is	an	effective	defence	mechanism	from	bacteria	to	evade	phage	attachment.	nidulans	strains	used	in	this	work	are	listed	in
electronic	supplementary	material,	table	S1.	(doi:10.1093/genetics/iyab033)	Crossref,	PubMed,	ISI,	Google	Scholar132.	In	L.	brucei	cells,	and	that	the	mtQ	is	found	alongside	every	axoneme	in	promastigote	L.	Much	as	they	say	‘all	roads	lead	to	Rome’,	the	centromeres	in	these	two	species	(M.	(Camb.)	51,	11	654-11	657.	Ahmad	S,	Martins	C.
2010Microtubule-binding	agents:	a	dynamic	field	of	cancer	therapeutics.	Cheng	H,	Bao	X,	Rao	H.	122,	1334-1341.	Each	group	was	represented	by	three	midguts	coming	from	individual	ticks.	2011Characterization	of	the	Aspergillus	nidulans	biotin	biosynthetic	gene	cluster	and	use	of	the	bioDA	gene	as	a	new	transformation	marker.	Its	loss	has	been
associated	with	a	decrease	in	the	localization	of	E-cadherin,	α-	and	β-catenin	at	AJs,	and	also	affected	tight	junction	composition	and	junctional	actin	levels	[70].	Several	instances	of	HGT	were	detected	(figure	6),	most	notably	the	origin	of	the	cluster	of	Aspergillus	section	Flavi	from	Talaromyces/Penicillia.	USA	103,	12	341-12	346.	2010Survival	of
Escherichia	coli	under	lethal	heat	stress	by	L-form	conversion.	(doi:10.1093/aob/mcm167)	Crossref,	PubMed,	ISI,	Google	Scholar90.	1947Phage-resistant	and	phage-carrying	strains	of	lactic	streptococci.	71,	467-478.	This	is	consistent	with	the	mtQ	microtubules	in	the	BB	area	being	more	tightly	spaced	than	the	corset	microtubules	(e.g.	fig.	3b	in
[35]).Interestingly,	in	expanded	cells,	a	single	microtubule	extending	alongside	the	mtQ	but	terminating	before	the	mtQ	integrated	into	the	corset	was	noticeable	(figure	3a,b;	electronic	supplementary	material,	figure	S6),	which	corresponded	to	the	neck	microtubule	previously	described	by	electron	microscope	tomography	[7].	163,	359-369.
(doi:10.1073/pnas.0802273105)	Crossref,	ISI,	Google	Scholar3.	In	all	samples,	no	t-test	statistical	significance	was	identified.Download	figureOpen	in	new	tabDownload	PowerPointThe	absence	of	haem-mediated	regulation	of	IrHRG	levels	raised	the	question	whether	IrHRG,	a	distant	CeHRG1	and	mammalian	homologue	[16,18],	retained	its	function
as	a	haem	transporter.	(doi:10.4161/bact.25029)	Crossref,	PubMed,	Google	Scholar41.	Cells	at	the	boundary	between	the	clonal	and	WT	tissue	were	excluded	from	the	analysis	since	it	has	previously	been	shown	that	their	morphology	can	be	influenced	by	the	neighbouring	WT	cells	[32].	In	line	with	our	previous	transcriptomic	data,	we	did	not	detect
any	differential	expression	of	IrHRG	in	whole-body	homogenates	of	blood-	and	serum-fed	larvae	and	nymphs	(figure	2b),	nor	did	we	detect	differential	levels	of	IrHRG	in	guts	(figure	2c)	or	ovaries	(figure	2d)	dissected	from	blood-	or	serum-fed	females.	A	more	costly	defence	system	is	called	the	abortive	infection	process,	where	the	infected	cell
initiates	programmed	cell	death	before	the	phage	can	replicate,	thereby	protecting	other	cells	in	the	bacterial	colony	[29].	For	instance,	the	establishment	of	non-productive,	chronic	infection	(formation	of	the	carrier	cell)	by	some	cystoviruses	in	E.	(doi:10.1105/tpc.106.043174)	Crossref,	PubMed,	ISI,	Google	Scholar71.	Invest.
(doi:10.1146/annurev.mi.27.100173.001225)	Crossref,	PubMed,	ISI,	Google	Scholar16.	ricinus	developmental	stages	through	an	artificial	membrane	feeding	system.	eLife	3,	e02137.	(a)	Typical	progression	through	animal	oogenesis	is	depicted	for	a	cell	with	two	chromosome	pairs	(n	=	2).	2012A	MAP6-related	protein	is	present	in	protozoa	and	is
involved	in	flagellum	motility.	Genomic	arrangement	of	the	hxn	gene	clusters.	Lin	CM,	Ho	HH,	Pettit	GR,	Hamel	E.	(doi:10.1038/s41467-019-14220-z)	Crossref,	PubMed,	ISI,	Google	Scholar61.	A	different	situation	occurs	in	some	Penicillia,	where	hxnS	occurs.	Cell	137,	485-497.	Science	348,	699-703.	Genomics	6,	1-15.	2009Phage	classification	and
characterization.	Hoffmann	BH,	Maze	R.	The	hxnR	gene	is	defined	by	loss-of-function	mutations	which	are	non-inducible	for	the	six	genes	of	the	cluster	(including	hxnR	itself)	and	by	constitutive	mutations	where	transcription	of	all	hxn1/VI	genes	occurs	in	the	absence	of	inducer	compounds	[11].	2019MAFFT	online	service:	multiple	sequence
alignment,	interactive	sequence	choice	and	visualization.	125,	411-421.	2015Expansion	microscopy.	These	results	provide	further	evidence	to	suggest	that	the	cooperative	effect	observed	between	the	lgl4	and	CG7379KD	mutations	is	not	simply	due	to	an	increase	in	cell	viability.Reduced	ING	expression	has	been	previously	observed	in	high-grade



metastatic	cancers	[23–25].	(doi:10.1038/emboj.2012.82)	Crossref,	PubMed,	ISI,	Google	Scholar81.	We	therefore	wondered	if	there	are	differences	between	the	ab3A	phenotypes	in	preference	of	fruits	for	oviposition,	which	might	lead	to	different	phenotypes	being	favoured	in	different	geographical	regions,	and	might	explain	the	observed	cline	in
allele	frequencies	along	the	east	coast.To	test	for	oviposition	fruit	preference,	we	designed	an	assay	(adapted	from	that	of	Stensmyr	et	al.	Abad	M,	Moreno	A,	Palacios	A,	Narita	M,	Blanco	F,	Moreno-Bueno	G,	Narita	M,	Palmero	I.	In	Contemporary	trends	in	bacteriophage	research	(ed.	Arch.	Shkoporov	AN,	Khokhlova	EV,	Fitzgerald	CB,	Stockdale	SR,
Draper	LA,	Ross	RP,	Hill	C.	2011Nuclear	and	spindle	positioning	during	oocyte	meiosis.	Nechemia-Arbely	Yet	al.2019DNA	replication	acts	as	an	error	correction	mechanism	to	maintain	centromere	identity	by	restricting	CENP-A	to	centromeres.	Chaigne	A,	Verlhac	MH,	Terret	ME.	Science	358,	668-672.	(doi:10.1016/j.cub.2018.10.033)	Crossref,
PubMed,	ISI,	Google	Scholar17.	The	emergence	of	alternative	phage	infections	in	nature	may	result	from	multiple	forces	acting	simultaneously.	19,	229-244.	Stoler	S,	Keith	KC,	Curnick	KE,	Fitzgerald-Hayes	M.	Among	the	34	compounds	we	tested,	nine	caused	a	significant	increase	in	mitotic	duration	in	human	cells	(figure	2a),	ranging	from	122	±	42
min	(F15)	to	720	±	53	min	(C16).	Then,	LARGE1	adds	the	repeating	disaccharide	unit	[-3Xyl-α1,3GlcAβ1-]n	[66]	by	employing	its	double	capacity	as	a	xylosyltransferase	(domain	1)	and	a	glucuronyltransferase	(domain	2)	[67]:	the	tandemly	repeated	polymer	of	these	disaccharide	units	thus	generated	is	called	matriglycan,	[20].	The	two	human
LARGE1	catalytic	domains	are	highlighted	in	red	(xylosyltransferase	domain)	and	green	(glucuronyltransferase	domain),	respectively.	ExM	revealed	that	individual	puncta	of	the	signal	surrounded	microtubules	of	the	transition	zone	(figure	4g).	2001Real-time	imaging	of	cell-cell	adherens	junctions	reveals	that	Drosophila	mesoderm	invagination
begins	with	two	phases	of	apical	constriction	of	cells.	New	York,	NY:	Nova	Science	Publishers.	In	addition,	a	human	ubiquitin	isopeptidase,	USP48,	is	implicated	in	centromere	function	[143].	It	is	worth	noting	that	in	a	minority	of	cases	morphology	or	positioning	of	these	additional	structures	deviated	from	those	described	by	EM,	highlighting	the
significant	degree	of	variability	of	the	microtubule-based	structures	in	the	BB	area	of	Leishmania.	(doi:10.1371/journal.pgen.1001044)	Crossref,	PubMed,	ISI,	Google	Scholar26.	140,	680-686.	321985).	Some	similarities	exist	between	these	four	non-centromeric	examples,	including	that	they	experience	relatively	high-transmission	ratio	distortion	(83%
for	knobs,	85%	for	HSR	and	95%	for	R2d2	–	table	1),	and	drive	has	been	shown	to	predominantly	occur	in	meiosis	II	for	all	four	systems	[33,35,62]	(F.E.C.	&	T.A.	2020,	unpublished	data).	However,	the	side	of	the	spindle	that	migrates	towards	the	cortex	is	thought	to	be	random,	and	the	question	remains,	how	can	a	chromosome	interact	with	the
spindle	to	preferentially	segregate	to	the	egg?	While	ZnPPIX	was	evenly	distributed	across	the	tick	midgut	in	control	ticks,	ZnPPIX	accumulated	in	tick	midgut	digest	cells	upon	RNAi	KD	(electronic	supplementary	material,	figure	S5).	elegans	homologues	of	IrHRG1.	E3,	E3	ubiquitin	ligase.Download	figureOpen	in	new	tabDownload	PowerPointSmall
ubiquitin-like	modifier	(or	SUMO)	proteins	are	a	family	of	small	proteins	similar	to	ubiquitin	that	is	covalently	attached	to	other	proteins.	(doi:10.1073/pnas.1017061108)	Crossref,	PubMed,	ISI,	Google	Scholar72.	Blue	arrows	indicate	histidine	residues	implicated	in	association	with	haem	and	red	arrows	indicate	basic	amino	acid	residues	of	another
haem-binding	motif	[20].	2009Cells	satisfy	the	mitotic	checkpoint	in	Taxol,	and	do	so	faster	in	concentrations	that	stabilize	syntelic	attachments.	48,	208-215.	Epigenetics	Chromatin	8,	2.	2017A	molecular	prospective	for	HIRA	complex	assembly	and	H3.3-specific	histone	chaperone	function.	Although	CG7379	is	largely	uncharacterized	in	Drosophila,	it
has	been	picked	up	in	numerous	screens,	focusing	on	diverse	biological	functions,	including	Notch	pathway	regulation,	muscle	morphogenesis,	adiposity	regulation	and	airway	morphogenesis	[38–42].	(doi:10.1099/0022-1317-71-8-1881)	Crossref,	PubMed,	ISI,	Google	Scholar64.	(doi:10.1016/j.devcel.2012.09.005)	Crossref,	PubMed,	ISI,	Google
Scholar42.	9,	e1003209.	33,	553-558.	major	and	probably	other	kinetoplastid	species.	Genetics	207,	911-922.	285–307.	(doi:10.1073/pnas.28.10.433)	Crossref,	PubMed,	Google	Scholar67.	Cell	18,	4721-4730.	Samples	with	a	minimum	RNA	concentration	of	100	ng	µl−1	and	RNA	Integrity	Number	(RIN)	≥	8	were	used	for	gene	expression	analysis.
brucei	[19]	and	mAb62	staining	the	flagella	connector	[24]	(see	also	electronic	supplementary	material,	figure	S2),	did	not	produce	any	specific	signal	in	ExM	(electronic	supplementary	material,	figure	S8).	Peptidoglycan	strands	are	composed	of	chains	of	monomers	consisting	of	N-acetylglucosamine	and	N-acetylmuramic	acid,	which	are	covalently
cross-linked	via	peptide	stems	to	create	a	gigantic	molecule,	called	the	sacculus	[16].	If	such	modified	phages	subsequently	infect	neighbouring	Pgl+	bacteria,	the	phage	is	restricted.	In	interphase	cells,	α-tubulin	Atb2	protein	was	detected	in	the	nucleus	and	interphase	microtubules,	while	mitotic	spindles	were	detected	in	mitotic	cells	(arrows).	Chen
F,	Tillberg	PW,	Boyden	ES.	(doi:10.1093/chemse/bjs009)	Crossref,	PubMed,	ISI,	Google	Scholar23.	found	asymmetry	in	centromere	and	kinetochore	protein	localization	with	the	telocentric	chromosomes,	which	preferentially	segregate	to	the	egg,	recruiting	more	kinetochore	proteins	than	the	metacentric	chromosome	[37].	[27];LeMaire-Adkins	&
Hunt	[28]univalentCaenorhabditis	elegansXXX29%1	:	2.4Cortes	et	al.	The	further	fate	of	6-NA	is	variable;	in	Pseudomonas	sp.	During	the	G1/S	transition,	the	MBF	core	complex	consisting	of	Cdc10,	Res1	and	Res2	binds	to	the	MCB	motif	within	the	CENP-ACnp1	promoter	to	activate	CENP-ACnp1	transcription.	PLoS	ONE	6,	e17794.	They	have	been
found	in	hundreds	of	species	of	plants,	animals	and	fungi,	but	are	associated	with	surprisingly	few	phenotypes	[3,92–94].	Therefore,	to	further	determine	if	variation	at	the	Or22	locus	leads	to	behavioural	differences,	we	tested	the	same	behavioural	preference	for	ethyl	hexanoate	in	females	expressing	either	Or22a	(ab3A-1)	or	Or22ab	(ab3A-2)
transgenes	in	the	‘empty	neuron’	system	[8].	(a–c)	MCF7	cells	transfected	with	siRNA	for	ING1	and	stained	for	E-cadherin.	Bot.	Tavazoie),	BT549,	CAL51	and	MDA-MB-157	cell	lines(gifts	of	H.	Our	data,	however,	also	indicated	that	the	degree	of	expansion	was	not	identical	for	the	studied	cytoskeletal	structures;	while	the	axoneme	expanded	4.8-fold,
similar	to	the	4.7	expansion	factor	of	the	gel,	the	distance	between	the	corset	microtubules	increased	6.0-fold.	The	Cell	fate	after	mitosis	(normal	division,	abnormal	division	or	cell	death)	was	quantitatively	assessed	after	the	mitotic	arrest	observed	in	(a).	Cell	Biol.	(doi:10.1016/j.pt.2015.12.010)	Crossref,	PubMed,	ISI,	Google	Scholar29.	We	therefore
tested	for	behavioural	differences	between	the	ab3A-1	and	ab3A-2	phenotypes.	Scazzocchio	C,	Holl	FB,	Foguelman	AI.	55,	539-552.	(b)	The	Tm	values	of	the	three	replicates	experiments	shown	in	(a)	are	presented.Download	figureOpen	in	new	tabDownload	PowerPointThe	chemical	structures	of	the	most	potent	compounds	L1,	K1,	J3,	A15	and	M2	are
shown	in	figure	5a.	This	suggests	that	although	CG7379KD	probably	plays	a	role	in	preventing	apoptosis,	the	significant	increase	in	the	number	of	invading	cells	following	CG7379KD	is	unlikely	to	be	only	due	to	cell	death	evasion.	7,	12619.	(doi:10.1073/pnas.1214874110)	Crossref,	PubMed,	ISI,	Google	Scholar72.	(a)	Confocal	imaging	of	a	cell	stained
with	L3B2	and	the	polyclonal	anti-alpha	tubulin	antibody.	(doi:10.1016/j.simyco.2018.06.001)	Crossref,	PubMed,	ISI,	Google	Scholar49.	(doi:10.1016/S0896-6273(01)00289-6)	Crossref,	PubMed,	ISI,	Google	Scholar2.	Interestingly,	we	did	not	observe	reduction	of	haemosome	size	upon	RNAi	as	demonstrated	for	another	haem	transporter	[39],	but	in
fact	the	opposite,	i.e.	an	increase	of	haemosome	size.	2007Rac	activity	is	polarized	and	regulates	meiotic	spindle	stability	and	anchoring	in	mammalian	oocytes.	289,	14	762-14	770.	2016Bacteriophage	T4	infection	of	stationary	phase	E.	We	propose	5′GNGGDG	motif	as	a	non-canonical	consensus	binding	site	that	can	be	found	in	hxnN	as	well	as	in
other	hxn	promoters.	Luthardt	FW.	The	phylogeny	of	HxnM	is	compatible	with	an	originally	unclustered	hxnM	homologue	being	duplicated,	one	copy	being	recruited	in	an	hxn	cluster.	nidulans	and	A.	2015Tissue-	and	time-dependent	transcription	in	Ixodes	ricinus	salivary	glands	and	midguts	when	blood	feeding	on	the	vertebrate	host.	While	haploidy
in	animals	is	a	highly	transitory	state	and	fertilization	(which	will	return	the	cell	to	diploidy)	occurs	before	any	mitoses,	plants	spend	a	larger	portion	of	their	life	cycle	as	haploids.	2015The	Drosophila	histone	demethylase	dKDM5/LID	regulates	hematopoietic	development.	Quantification	of	the	colony	formation	experiments	(n	=	3)	after	a	12	h
exposure.	2015Rationally	designed	fluorogenic	protease	reporter	visualizes	spatiotemporal	dynamics	of	apoptosis	in	vivo.	(doi:10.1016/j.fgb.2008.12.003)	Crossref,	PubMed,	ISI,	Google	Scholar22.	Supplementation	of	yeast	medium	with	haemoglobin	induced	higher	catalase	activity	than	equimolar	haem	supplementation	in	HRG-expressing	yeast	cells
(electronic	supplementary	material,	figure	S3).	(doi:10.1016/j.molcel.2018.01.003)	Crossref,	PubMed,	ISI,	Google	Scholar31.	2015Simulating	the	complex	cell	design	of	Trypanosoma	brucei	and	its	motility.	The	overexpression	of	P35	is	known	to	prevent	apoptotic	death	in	a	wide	variety	of	tissues	and	is	widely	used	in	Drosophila	cell	death	studies	[30].
Chichester,	UK:	John	Wiley	&	Sons.	The	establishment	of	pseudolysogenic	behaviour	under	more	optimal	growth	conditions	for	the	host	is	less	well	known.Also,	temperature	change	can	induce	the	phage	lifestyle	switch.	123,	1089-1098.	The	flagellum	specifies,	via	association	with	its	base,	the	position	of	single-copy	organelles,	such	as	the	kinetoplast
(i.	Crossref,	Google	Scholar76.	Saka	Y,	Sutani	T,	Yamashita	Y,	Saitoh	S,	Takeuchi	M,	Nakaseko	Y,	Yanagida	M.	Oncotarget	5,	3210-3219.	(doi:10.1016/j.molcel.2009.01.017)	Crossref,	PubMed,	ISI,	Google	Scholar56.	1999The	GATA	factor	AreA	is	essential	for	chromatin	remodelling	in	a	eukaryotic	bidirectional	promoter.	Lindberg	AA.	In	some	species,
additional	unique	chromosomes	(i.e.	not	a	case	of	triploidy,	trisomy	or	other	aneuploidy)	are	found	in	some	individuals	but	not	others	and	are	called	B	chromosomes	[91].	brucei	cell	in	cytokinesis,	which	was	fixed	in	solution	before	being	settled	on	a	coverslip	and	stained	with	the	C3B9	antibody.	E2,	E2	ubiquitin-conjugating	enzyme.	2018ICTV	virus
taxonomy	profile:	Plasmaviridae.	Deletion	of	Cdk5rap2	results	in	a	reduced	expression	level	of	CENP-A	RNA.	(doi:10.1038/238465a0)	Crossref,	PubMed,	ISI,	Google	Scholar83.	Humbert	PO,	Grzeschik	NA,	Brumby	AM,	Galea	R,	Elsum	I,	Richardson	HE.	Created	with	BioRender.com.Download	figureOpen	in	new	tabDownload	PowerPointAlthough
phages	come	in	various	shapes	and	sizes,	one	common	feature	is	the	need	to	identify	and	attach	to	a	suitable	host.	Sum	of	five	consecutive	z-planes	is	shown.	Van	Daele	R,	Spriet	I,	Wauters	J,	Maertens	J,	Mercier	T,	Van	Hecke	S,	Brüggemann	R.	Artificially	tethering	CENP-ACID	using	lacO/LacI	system	to	chromosome	arms	in	Drosophila	cells	leads	to
the	formation	of	functional	centromeres.	We	obtained	cDNAs	of	all	the	genes	in	the	three	clusters	and	confirmed	that,	as	gathered	by	manual	inspection	and	comparative	genomics,	the	database	gene	models	(proposed	by	automated	annotation)	for	hxnP,	hxnZ	and	hxnV	are	erroneous	(electronic	supplementary	material,	figures	S1,	S3	and	S4	for	the
correct	gene	models,	table	1	for	accession	numbers).	As	such,	this	is	an	example	of	preferential	segregation,	but	not	an	example	of	female	meiotic	drive.	38,	D457-D462.	7,	12,	(doi:10.3389/fcimb.2017.00012)	Crossref,	PubMed,	ISI,	Google	Scholar49.	Gastroenterology	120,	A300.	melanogaster	population	[16].	Note	also	the	morphology	of	the
cytoplasmic	microtubule	(Ct),	and	the	nascent	(n	mtQ)	and	existing	microtubule	quartet	(mtQ)	in	the	BB	area	(shown	in	a	higher	magnification	in	figure	3c).	Glycobiology	25,	702-713.	major	single	knock-out	promastigotes	clearly	contained	lower	levels	of	haem	or	ZnPPIX	compared	to	the	control,	and	HRG	add-backs	restored	the	take-up	levels	of
porphyrins	[12].	287,	8398-8406.	Cell	144,	646-674.	bertholletius),	which	show	both	instances	of	hxn	gene	loss	and	presence	of	hxn	pseudogenes	(electronic	supplementary	material,	figure	S5A).	The	following	stocks	were	used:	yw,	neoFRT19A	(Chr	X;	#1744);	UAS-p35	(Chr	2;	#6298);	sna[Sco]/CyO;	UAS-iCasper-noGFP-T2A-HO1}VK00005/TM6B
(Chr	2,3;	#64186)	obtained	from	Bloomington	Drosophila	Stock	Center	(Indiana,	USA);	P{GD12222}v27988	(Chr3;	#27988);	P{GD12222}v27989	(Chr	3;	#27989)	from	VDRC	stock	centre	(Vienna,	Austria);	Ubi-p63E-shg:GFP	(Chr	2,	#109007)	from	KYOTO	Stock	Center	(DGRC).	Cell	9,	3505-3519.	Cell	21,	3506-3517.	Note	that	the	mtQ	signal	is
visibly	broader	than	the	signal	of	a	single	corset	microtubule.	Yox1	and	Nrm1	subsequently	bind	to	the	MBF	core	complex	via	interaction	with	Res2,	leading	to	the	inhibition	of	the	transcriptional	induction	activity	of	the	complex.	Activation	of	this	construct	was	previously	reported	to	reflect	induction	of	apoptosis.	Simpson	KJ,	Dugan	AS,	Mercurio	AM.
CATD	containing	the	first	loop	(L1)	and	the	second	α-helix	(α2)	is	necessary	and	sufficient	for	centromeric	localization	of	CENP-A	in	vertebrates	[47,48].	To	drive	expression	of	olfactory	receptor	transgenes	in	the	ab3A	neuron	we	used	flies	carrying	ΔHalo,	a	small	deletion	on	the	second	chromosome	that	removes	the	Or22	locus,	combined	with	an
Or22a-promoter	construct	[13].	1987Viruses	of	prokaryotes:general	properties	of	bacteriophages,	pp.	(doi:10.1038/nature08067)	Crossref,	PubMed,	ISI,	Google	Scholar49.	coli	host	[1].	Cancer	Metastasis	Rev.	2008A	century	of	B	chromosomes	in	plants:	so	what?Ann.	Praissman	JLet	al..	Ojima	I,	Lichtenthal	B,	Lee	S,	Wang	C,	Wang	X.	2006Manual
tracking:	a	semi-automated	tool	to	keep	a	track	of	movements	in	2	and	3D.	Peris	Let	al..2009Motor-dependent	microtubule	disassembly	driven	by	tubulin	tyrosination.	Ichimiya	T,	Manya	H,	Ohmae	Y,	Yoshida	H,	Takahashi	K,	Ueda	R,	Endo	T,	Nishihara	S.	Because	centromeres	form	microtubule	attachments	prior	to	spindle	migration	and	the
establishment	of	the	necessary	spindle	asymmetry,	the	authors	examined	re-orientation	or	flipping	of	bivalents	on	the	spindle.	The	position,	shape	and	the	fact,	that	it	was	stained	by	various	anti-tubulin	antibodies	(electronic	supplementary	material,	figure	S6)	were	consistent	with	the	structure	being	the	microtubule	quartet	(mtQ),	which	subtends	the
flagellar	pocket	[7].	Bozzi	M,	Cassetta	A,	Covaceuszach	S,	Bigotti	MG,	Bannister	S,	Hübner	W,	Sciandra	F,	Lamba	D,	Brancaccio	A.	Morán	T,	Bernués	J,	Azorín	F.	[186]	demonstrated	that	Ccp1	also	appears	to	antagonize	the	CENP-ACnp1	loading	within	centromeres.	Finseth	FR,	Nelson	TC,	Fishman	L.	Niesen	FH,	Berglund	H,	Vedadi	M.	2011VGJphi
integration	and	excision	mechanisms	contribute	to	the	genetic	diversity	of	Vibrio	cholerae	epidemic	strains.	Hallem	EA,	Ho	MG,	Carlson	JR.	2020GeneRax:	a	tool	for	species-tree-aware	maximum	likelihood-based	gene	family	tree	inference	under	gene	duplication,	transfer,	and	loss.	Fishman	L,	Kelly	JK.	Carrier	state	life	cycle	has	been	recorded	for
myoviruses	CP8	and	CP30A	of	the	foodborne	pathogen	Campylobacter	jejuni:	the	majority	of	Campylobacter	cells	recovered	from	phage-treated	biofilms	were	shown	to	coexist	with	the	treatment	phage	in	a	relationship	typical	of	the	carrier	state	life	cycle,	instead	of	being	classic	resistant	mutants	[3].	(doi:10.1038/s41467-019-12359-3)	PubMed,
ISI,	Google	Scholar52.	(f)	Confocal	imaging	of	a	cell	stained	with	mAb25	and	the	polyclonal	anti-alpha	tubulin	antibody.	major	cells	were	washed	and	re-suspended	in	PBS	to	1	×	107	cells	ml−1.	One	possible	scenario	is	that	the	point	centromere	of	budding	yeast	might	need	much	less	CENP-ACse4	compared	to	other	species	which	contain	large
regional	centromeres;	CENP-ACse4	may	thus	be	subject	to	more	efficient	ubiquitination,	leading	to	its	rapid	degradation	[132].	(doi:10.1016/j.bbrc.2017.08.125)	Crossref,	PubMed,	ISI,	Google	Scholar35.	Best-studied	examples	of	chronic	infection	are	those	from	filamentous	ssDNA	phages	(in	particular	Escherichia	coli	K12-infecting	Ff	phages),
largely	due	to	the	biotechnological	applications	[27]	(see	§9).	Inamori	KI,	Beedle	AM,	de	Bernabé	DB,	Wright	ME,	Campbell	KP.2016LARGE2-dependent	glycosylation	confers	laminin-binding	ability	on	proteoglycans.	Development	120,	2121-2129.	125,	147-155.	Several	studies	investigating	the	effect	of	ING1	on	cell	proliferation,	reported	cells
accumulating	in	G0/G1	upon	ING1b	overexpression	in	a	range	of	cell	lines	from	normal	fibroblasts	to	cancer	cells	derived	from	metastatic	sites	[11–14].	(doi:10.1091/mbc.e09-01-0065)	Crossref,	PubMed,	ISI,	Google	Scholar174.	The	timing	of	CENP-A	loading	through	the	cell	cycle	varied	between	organisms	and	cell	types.	Fully	engorged	weights	were
recorded,	and	embryos	in	oviposited	eggs	were	visualized	by	light	microscopy	identically	to	our	previously	established	protocol	[3].All	laboratory	animals	were	treated	in	accordance	with	the	Animal	Protection	Law	of	the	Czech	Republic	no.	Plant	Signal.	Some	filamentous	phages	provide	the	host	essential	virulence	factors	through	lysogenic
conversion	(e.g.	toxin	genes,	as	in	the	case	of	Vibrio	cholerae	and	phage	CTXphi),	while	in	other	cases,	the	stable	release	of	virions	typical	for	the	chronic	life	cycle	plays	a	role	in	the	virulence	of	the	bacterial	host.	(ii)	The	view	from	the	distal	end	of	the	flagellum	of	the	cell	on	left.	Saha	AKet	al.2020The	role	of	the	histone	H3	variant	CENPA	in	prostate
cancer.	Importantly,	coexistence	with	the	phage	can	confer	the	host	bacterium	tolerance	to	secondary	infections	(superinfection	exclusion)	[3,4,26,34]	further	contributing	to	the	host	fitness.The	ability	of	certain	virulent	phages	to	establish	pseudolysogenic	relationships	with	their	slowly	growing	or	starved	host	cells	reduces	pressure	on	bacterial
populations	and	ensures	the	maintenance	of	both	the	phage	and	the	bacteria	under	unfavourable	conditions,	such	as	when	nutrients	are	limited	[8,9,11].	Strikingly,	in	Cyphellophora	europaea	(Pezizomycotina,	Eurotiomycetes,	Chaetothyriales),	five	additional	genes	(to	be	called	hxnV,	hxnW,	hxnX,	hxnM	and	hxnN;	see	below)	are	positioned	between
hxnP	and	hxnR	orthologues,	forming	a	single,	11-gene	cluster	that	includes	all	orthologues	of	the	A.	NKFIH	K16-119516)	and	by	the	Hungarian	Government	(grant	no.	du	Sart	Det	al.1997A	functional	neo-centromere	formed	through	activation	of	a	latent	human	centromere	and	consisting	of	non-alpha-satellite	DNA.	chevalieri,	A.	1973Bacteriophage
receptors.	2001Neo-centromere	formation	on	a	2.6	Mb	mini-chromosome	in	DT40	cells.	Given	that	CAL51	exhibited	synergistic	drug	sensitivity	to	L1,	and	that	BI2536	is	a	near-diploid	chromosomally	stable	cell	line,	it	seems	unlikely	that	cells	with	compromised	spindle	integrity	are	particularly	sensitive	to	this	treatment.	Wagner	Ket	al.2019The
SUMO	isopeptidase	SENP6	functions	as	a	rheostat	of	chromatin	residency	in	genome	maintenance	and	chromosome	dynamics.	Cell	117,	953-964.	Mathew	V,	Pauleau	AL,	Steffen	N,	Bergner	A,	Becker	PB,	Erhardt	S.	(doi:10.1016/j.jsb.2012.01.009)	Crossref,	PubMed,	ISI,	Google	Scholar36.	Cells	were	incubated	in	5	µM	compound	for	3	h	and	atb2
signals	were	detected	in	living	cells.	The	hxnS	genes	from	three	sister	species	of	section	Citrina,	[47]	(P.	In	the	cancer	cell	line,	the	expected	IC50	by	the	Bliss	independence	model	is	2.1	µM,	while	the	actual	IC50	is	0.6	µΜ.	2020FAM3B/PANDER-like	carbohydrate-binding	domain	in	a	glycosyltransferase,	POMGnT1.	2007An	epigenetic	mark	generated
by	the	incorporation	of	CENP-A	into	centromeric	nucleosomes.	In	spite	of	this	apparent	contradiction,	the	evidence	strongly	suggests	the	whole	HG	transfer	of	the	cluster	as	detailed	above	(figure	7).Disturbingly,	in	the	hxnR,	hxnV	and	hxnT	phylogenies,	A.	variabilis	and	S.	This	could	be	attributed	to	the	lack	of	a	critical	host	factor	(not	encoded	by	the
cell)	or	the	phage	holin-endolysin	system	might	not	operate	in	that	cell	system.	The	dimerization	of	Ccp1	is	required	for	its	anti-CENP-A	loading	activity	[186].	Pereira	NA,	Pu	HX,	Goh	H,	Song	Z.	This	study	suggests	that	the	SWI/SNF	complex	restricts	CENP-ACse4	to	centromeres	by	removing	it	from	ectopic	sites.	2007Mammalian	diaphanous-related
formin	Dia1	controls	the	organization	of	E-cadherin-mediated	cell-cell	junctions.	Therefore,	a	possible	scenario	is	that	the	novel	DG	must	have	‘hijacked’	an	ancient	pool	of	already	available	set	of	enzymes	to	fulfill	its	own	‘sugar	decorating	purposes'.	USA	115,	567-572.	Most	females	(approx.	The	olfactory	receptor	locus	that	determines	ab3A	response
is	the	Or22	locus,	and	we	showed	that	naturally	occurring	variation	at	this	locus	within	D.	Bahler	J.	Siringan	P,	Connerton	PL,	Cummings	NJ,	Connerton	IF.	Thiru	Pet	al.2014Kinetochore	genes	are	coordinately	up-regulated	in	human	tumors	as	part	of	a	FoxM1-related	cell	division	program.	Mol.	2011ATP-dependent	chromatin	remodeling:	genetics,
genomics	and	mechanisms.	G3	(Bethesda)	8,	2723-2733.	2017Ten	principles	of	heterochromatin	formation	and	function.	178,	6921-6929.	Nagae	Met	al..	(doi:10.1128/MCB.25.10.3967-3981.2005)	Crossref,	PubMed,	ISI,	Google	Scholar151.	BMC	Bioinform.	Google	Scholar13.	2010Dynamic	filopodia	transmit	intermittent	Delta-Notch	signaling	to	drive
pattern	refinement	during	lateral	inhibition.	(doi:10.1016/j.yexcr.2012.02.019)	Crossref,	PubMed,	ISI,	Google	Scholar81.	Samples	were	excited	with	a	458	nm	laser,	and	signal	was	collected	at	500–600	nm.	(doi:10.1074/jbc.RA119.010080)	Crossref,	PubMed,	ISI,	Google	Scholar113.	Cheeseman	IM,	Desai	A.	Autops.	LARGE2	is	a	paralogue	of	LARGE1
with	a	demonstrated	narrower	tissue	distribution	in	mice	and	with	no	significant	expression	in	skeletal	muscle	[70],	which	shows	the	same	enzymatic	properties	as	LARGE1	[96].	V.V.:	involved	in	experimental	design,	data	analysis	and	writing	manuscript.We	declare	we	have	no	competing	interests.Work	in	the	Laboratory	of	cell	motility	was	supported
by	the	Czech	Science	Foundation	(GA	CR)	project	no.	L1,	K1	and	E2	contain	benzodioxole	(shown	in	red	box)	which	has	been	found	in	polygamain.Download	figureOpen	in	new	tabDownload	PowerPointSince	polygamain	binds	to	tubulin	within	the	colchicine-binding	site,	we	conducted	a	fluorescent-based	colchicine	displacement	assay	to	evaluate	the
ability	of	L1	to	inhibit	colchicine	binding	to	tubulin	[21]	(figure	6).	68,	646-656.	brucei,	the	mtQs	did	not	intercalate	the	corset	(figure	3c,d),	confirming	the	EM	observations	[8].	These	frequencies	indeed	accounted	for	the	majority	of	observed	microtubule-associated	signal	(figure	2b).	Comparison	of	the	organization	of	known	[11]	and	putative	novel
hxn	genes	in	three	species:	A.	2016Tick	iron	and	heme	metabolism	—	new	target	for	an	anti-tick	intervention.	Estimates	of	heterozygosity	and	patterns	of	geographic	differentiation.	(doi:10.1007/BF00267377)	Crossref,	PubMed,	Google	Scholar22.	Colour-coded	double-headed	arrows	connect	the	five	new	putative	C.	Houlard	M,	Godwin	J,	Metson	J,
Lee	J,	Hirano	T,	Nasmyth	K.	Consequently,	it	remains	highly	unclear	what	kind	of	carbohydrates	(if	any)	would	be	present	on	the	DG	orthologous	protein,	also	considering	the	evidence,	emerged	from	our	previous	analysis,	that	the	central	‘mucin-like’	highly	glycosylated	domain	is	missing	in	Caenorabditis	[5,6].	7,	a015818.	Rhoades	MM.	This
emphasizes	the	multitude	of	ways	in	which	selfish	genetic	elements	can	manipulate	standard	mechanisms	in	female	meiosis	in	order	to	accomplish	drive.	(doi:10.1096/fj.201600603R)	Crossref,	PubMed,	ISI,	Google	Scholar15.	2003Novel	natural	ligands	for	Drosophila	olfactory	receptor	neurones.	(doi:10.1016/j.ydbio.2013.01.029)	Crossref,	PubMed,
ISI,	Google	Scholar46.	Moreover,	also	the	widely	and	well-conserved	B3GALNT2	and	POMGnT1	are	much	less	conserved	in	Drosophilidae	as	compared	to	other	insect	species.	Slavchev	G,	Michailova	L,	Markova	N.	Baess	[18]	reported	that	these	strains	can	be	cured	by	culturing	in	anti-serum	against	the	phage	or	by	colony	isolations,	as	previously
stated	by	Lwoff	[15].Barksdale	&	Arden	[19]	called	the	situation	in	which	phage	propagates	in	a	fraction	of	the	bacterial	population	as	either	pseudolysogeny	or	the	carrier	state,	without	making	any	distinction	between	these	two	terms.	1998Dynamics	of	the	pseudolysogenic	response	in	slowly	growing	cells	of	Pseudomonas	aeruginosa.	129,	854-867.
LARGE2	is	a	paralogue	of	LARGE1	found	in	Vertebrates	[70].	As	the	transcription	factor-encoding	gene	hxnR	is	conserved,	the	implication	is	that	these	organisms	should	be	able	to	use	6-NA	but	not	NA.We	define	as	‘additional	genes’	those	that	appear	sporadically	within	the	hxn	clusters	of	some	taxa.	2000Chromatin	assembly	at	kinetochores	is
uncoupled	from	DNA	replication.	Evol.	K	Turksen),	pp.	By	contrast,	overexpression	of	CENP-A	in	wild-type	organisms	with	regional	centromeres,	such	as	fission	yeast	and	Drosophila,	causes	severe	chromosome	missegregation	and	growth	defects	[41,44,46].	Cell	24,	3634-3650.	(a)	The	cell	wall	of	monoderm	bacteria	consists	of	a	thick	peptidoglycan
layer	intertwined	with	teichoic	acid,	which	can	both	be	recognized	by	RBPs	of	phages.	16,	e1008597.	Tubulin	signal	of	the	same	axoneme	is	shown	also	in	figure	2d.Download	figureOpen	in	new	tabDownload	PowerPointAnother	FAZ	protein,	ClpGM6,	was	previously	shown	by	immunogold	EM	to	constitute	FAZ	fibres	in	the	FAZ	flagellum	domain
linking	the	flagellar	cytoskeleton	to	the	membrane	junction	[40].	Huang	Q,	Miller	MR,	Schappet	J,	Henry	MD.	A	similar	drive	is	also	observed	in	yeast	meiosis	where	the	selfish	genetic	element	is	commonly	referred	to	as	a	spore	killer	[10–12].	2013A	novel	role	of	the	N	terminus	of	budding	yeast	histone	H3	variant	Cse4	in	ubiquitin-mediated
proteolysis.	(doi:10.1038/nature10984)	Crossref,	PubMed,	ISI,	Google	Scholar55.	(doi:10.1016/0042-6822(64)90173-4)	Crossref,	PubMed,	ISI,	Google	Scholar49.	The	study	was	approved	by	the	Institute	of	Parasitology,	Biology	Centre	of	the	Czech	Academy	of	Sciences	(CAS)	and	Central	Committee	for	Animal	Welfare,	Czech	Republic	(protocol	no.
(doi:10.1093/genetics/30.1.100)	Crossref,	PubMed,	ISI,	Google	Scholar64.	The	study	further	showed	that	transcriptional	regulation	of	CENP-A	by	Cdk5rap2	partially	contributes	to	the	chromosome	segregation	defects	observed	in	the	Cdk5rap2	knockdown	cells	[151].CENP-A	transcription	is	usually	cell	cycle-regulated,	which	appears	to	be	a	universal
feature	across	eukaryotes.	(doi:10.1038/nrm3383)	Crossref,	PubMed,	ISI,	Google	Scholar13.	14,	518-528.	Ratheesh	Aet	al.2012Centralspindlin	and	α-catenin	regulate	Rho	signalling	at	the	epithelial	zonula	adherens.	9,	2650.	The	inset	shows	an	optical	cross-section	through	the	axoneme—(top	to	bottom)	merge,	anti-HA	signal,	anti-tubulin	signal.
Additionally,	when	bacteria	shift	to	a	CWD	lifestyle,	small	fragments	of	the	original	cell	wall	probably	remain	in	close	proximity	of	the	newly	formed	CWD	cells	for	some	time.	Detailed	studies	soon	showed	that	this	was	due	to	phage	release	without	cell	lysis	[16].	(doi:10.1126/science.1260088)	Crossref,	PubMed,	ISI,	Google	Scholar10.	BMC	Genomics
17,	1-14.	Blower	MD,	Sullivan	BA,	Karpen	GH.	(doi:10.1016/j.ajhg.2012.07.009)	Crossref,	PubMed,	ISI,	Google	Scholar39.	The	D	allele	is	transmitted	over	the	non-D	allele	58%	of	the	time	in	intraspecific	crosses,	and	nearly	100%	of	the	time	in	interspecific	crosses	(table	1)	[31].	(doi:10.1016/S1470-2045(12)70211-5)	Crossref,	PubMed,	ISI,	Google
Scholar11.	2016Nuclear	envelope	expansion	is	crucial	for	proper	chromosomal	segregation	during	a	closed	mitosis.	Biol.	(doi:10.1128/MCB.9.8.3342)	Crossref,	PubMed,	ISI,	Google	Scholar92.	World	J.	Misra	S,	Puertollano	R,	Kato	Y,	Bonifacino	JS,	Hurley	JH.	For	diet	supplementation,	bovine	haemoglobin	(Sigma	H2500)	or	haemin	(Sigma	H9039)
were	used.	3,	e00149.	Relative	ING1	mRNA	levels	following	KD,	as	determined	by	qRT-PCR	were	28%	(MCF7),	4%	(MDA-MB-231)	and	9%	(U87)	(data	not	shown).	185,	397-407.	Pf	phages	can	influence	the	host	virulence	also	via	other	pathways,	such	as	expressing	different	phenotypic	properties	and	suppressing	mammalian	immunity	at	infection
sites	[61].	We	also	included	some	species	from	the	1000	Fungal	Genomes	project	(	)	exclusively	available	at	the	Mycocosm	database	(Joint	Genome	Institute,	US	Department	of	Energy)	(	.	Acta	Histochem.	Candidate	molecules	were	then	further	tested	for	their	ability	both	to	disrupt	microtubules	in	human	cells	and	to	specifically	inhibit	the	growth	of
human	breast	cancer	cell	lines.	The	GATA	factor	AreA	is	essential	for	expression	of	all	hxn	genes	with	the	exception	of	hxnN.	Parasitol.	Growth	assay	screening	using	MDR-sup	strain.	(doi:10.1139/g84-003)	Crossref,	Google	Scholar86.	(doi:10.1242/dev.02363)	Crossref,	PubMed,	ISI,	Google	Scholar92.	4,	1440-1448.	Google	Scholar21.	Staudt	C,
Puissant	E,	Boonen	M.	Knust)	rabbit	anti-Baz	(1	:	2,000,	gift	from	A.	2003The	Caenorhabditis	elegans	genes	sqv-2	and	sqv-6,	which	are	required	for	vulval	morphogenesis,	encode	glycosaminoglycan	galactosyltransferase	II	and	xylosyltransferase.	In	Metazoa,	laminins	started	to	be	present	from	Porifera	and	therefore	represent	binding	partners	for	the
α-DG	carbohydrate	scaffold,	leading	to	the	establishment	of	the	high-affinity	axis	laminin	(ECM)—DG	sugar	platform	(membrane)—cytoskeleton	that	proved	to	be	extremely	successful	from	an	evolutionary	point	of	view.	Cells	were	grown	overnight	before	the	addition	of	the	compound,	and	the	culture	media	was	replaced	with	fresh	media	lacking
phenol	red	to	limit	phototoxicity	before	imaging.Live-cell	imaging	was	performed	in	a	LCV110	U	VivaView	FL	incubator	microscope	(Olympus)	equipped	with	an	X-Cite-exacte	illumination	source	(Excelitas	Technologies)	and	Orca-R2	CCD	camera	(Hamamatsu	Photonics).	Expanded	cells	stained	with	the	mAb25	antibody	[22]	recognizing	TbSAXO
revealed	a	clear	co-localization	of	the	protein	with	tubulin	in	the	axoneme	(figure	4f).	Funabiki)	[15]	were	grown	in	DMEM	(Thermo	Fisher	Scientific)	supplemented	with	10%	tet-tested	FBS	(Atlanta	Biologicals)	and	penicillin-streptomycin	(100	u	ml−1,	GIBCO).For	live-cell	imaging	experiments,	200	000	cells	were	seeded	onto	glass-bottom	culture
dishes	(MatTek	P35GC-1.5-14-C).	Huber	KE,	Waldor	MK.	ricinus	female;	DV,	digestive	vesicle;	H,	haemosomes;	yellow	arrows	point	towards	contact	sites	of	haemosomes	and	digestive	vesicles.	Onodera	S,	Olkkonen	VM,	Gottlieb	P,	Strassman	J,	Qiao	XY,	Bamford	DH,	Mindich	L.	It	is	proposed	that	the	structural	change	between	the	cis	and	trans	form
of	CENP-ACse4	regulated	by	Fpr3	may	be	important	for	the	CENP-ACse4	degradation	by	Psh1	[125].	Kuzmichev	A,	Zhang	Y,	Erdjument-Bromage	H,	Tempst	P,	Reinberg	D.	IrHRG	knock-down	partially	rescues	GaPPIX-mediated	toxicity.	Valkenburg	KC,	De	Groot	AE,	Pienta	KJ.	Along	the	Australian	east	coast	there	are	different	geographical
distributions	of	fruits	grown	due	to	different	climates.	(doi:10.1073/pnas.0704723105)	Crossref,	PubMed,	ISI,	Google	Scholar77.	Conversely,	the	more	complex	M3	core	structures	represent	just	a	minority	and	are	found	attached	to	as	few	as	a	couple	of	Thr	residues	in	each	α-DG	molecule,	as	suggested	for	Thr	317	and	319	[16]	or	Thr	317	and	379
[17],	which	are	highly	conserved	in	vertebrates	[5,16].	(doi:10.1038/nature14221)	Crossref,	PubMed,	ISI,	Google	Scholar147.	2015Haem	uptake	is	essential	for	egg	production	in	the	haematophagous	blood	fluke	of	humans,	Schistosoma	mansoni.	Torsvik	T,	Dundas	ID.	21,	3705-3716.	Hargreaves	DC,	Crabtree	GR.	2009The	ING	gene	family	in	the
regulation	of	cell	growth	and	tumorigenesis.	34,	6247-6255.	2007Phosphorylation	of	the	tumor	suppressor	p33ING1b	at	Ser-126	influences	its	protein	stability	and	proliferation	of	melanoma	cells.	2010New	algorithms	and	methods	to	estimate	maximum-likelihood	phylogenies:	assessing	the	performance	of	PhyML	3.0.	Syst.	Moreover,	the	Or22ab	allele
has	been	associated	with	altered	host-seeking	behaviour	in	a	wild	D.	We	propose	using	the	term	pseudolysogeny	when	describing	a	stalled	phage	development	stage	in	which	the	unintegrated	phage	genome	is	asymmetrically	passed	on	to	daughter	cells	upon	cell	division	[11–13]	(table	1	and	figure	1c).	Woods	A,	Sherwin	T,	Sasse	R,	Macrae	TH,
Baines	AJ,	Gull	K.	(doi:10.1146/annurev-ecolsys-110411-160242)	Crossref,	ISI,	Google	Scholar2.	POMGnT1	binds	FKTN	via	its	stem	domain	and	then	facilitates	the	enzymatic	action	(i.e.	addition	of	RboP)	of	FKTN	on	the	developing	M3	core	[18,54,55].	Nature	428,	198-202.	ricinus	homologue	contained	four	transmembrane	helices,	a	glutamic	acid—
dileucine	endo-lysosomal	targeting	motif,	and	key	histidine	residues	that	protrude	through	the	second	transmembrane	domain	into	the	endosomal	lumen,	where	they	mediate	HRG1	activity	[20]	(figure	1b).	Cell	10,	303-315.	2014B4GAT1	is	the	priming	enzyme	for	the	LARGE-dependent	functional	glycosylation	of	α-dystroglycan.	153,	163-168.
mitochondrial	DNA)	and	the	flagellar	pocket	[3].	Rev.	It	is	a	simple,	yet	robust	super-resolution	method,	which	does	not	require	highly	specialized	reagents	or	instrumentation.	2010Functional	and	molecular	evolution	of	olfactory	neurons	and	receptors	for	aliphatic	esters	across	the	Drosophila	genus.	11,	dmm035931.
(doi:10.1021/acs.accounts.5b00553)	Crossref,	PubMed,	ISI,	Google	Scholar11.	2012Holocentric	chromosomes:	convergent	evolution,	meiotic	adaptations,	and	genomic	analysis.	(doi:10.1101/sqb.2017.82.034298)	Crossref,	PubMed,	Google	Scholar23.	For	the	matching	details	(including	sequences	codes	and	scores)	between	the	human	orthologues	and
the	various	groups,	see	electronic	supplementary	material.	These	yeast	mutant-derived	data	clearly	illustrate	the	capacity	of	IrHRG	protein	to	translocate	tetrapyrolle	molecules	and	to	make	them	available	based	on	cellular	demand.To	demonstrate	the	sensitivity	of	I.	A	representative	cell,	with	a	fluorescence	pattern	similar	to	that	of	the	total	cellular
population,	was	selected.	Additionally,	a	DAPI	staining	was	performed	together	with	the	secondary	antibody	incubation.	All	compounds	we	examined	showed	some	decreases	in	viability	beyond	the	expected	additive	values	when	combined	with	inhibitors	of	Plk1	(BI2536	and	Volasertib)	(figure	9a,b).	This	asymmetric	pull	on	bivalents	leads	CPC	to
destabilize	microtubule	interactions,	causing	bivalents	to	re-orient	[39].	The	images	were	acquired	using	8	×	line	averaging.	Wang	F,	Wang	F,	Li	Q,	Xiao	X.	The	events	of	HGT,	together	with	the	recruitment	of	genes	after	duplication,	including	hxnS	and	hxnM,	and	additional	genes	such	as	pfdB,	underlie	both	the	dynamic	nature	and	the	reticulate
character	of	metabolic	cluster	evolution,	thus	providing	a	perhaps	unique	window	on	the	evolutionary	events	underlying	cluster	organization	plasticity.The	A.	The	nature	of	the	bacterial	molecules	recognized	by	phages	differs	between	various	taxonomic	groups	and	is	commonly	highly	specific	for	the	host	cell	wall	or	cell	envelope	composition.
1999Non-iron	metalloporphyrins:	potent	antibacterial	compounds	that	exploit	haem/Hb	uptake	systems	of	pathogenic	bacteria.	In	the	so-called	primary	DGpathies,	caused	by	mutations	in	DAG1,	α-DG	glycosylation	and/or	the	overall	stability	of	the	DG	polypeptide	can	be	affected	[9].	The	organization	of	microtubules	changes	dramatically	during	the
cell	cycle:	in	interphase,	microtubules	form	arrays	throughout	the	cytoplasm	and	are	relatively	stable,	while	during	mitosis	they	form	a	bipolar	mitotic	spindle	and	become	highly	dynamic,	with	a	20–100-fold	increase	in	microtubule	dynamics.	(doi:10.1371/journal.pone.0031344)	Crossref,	PubMed,	ISI,	Google	Scholar42.	This	space	is	occupied	by	the
cellular	and	flagellar	membranes	and	also	contains	the	junction	complex	of	the	FAZ	[28]	(see	below	for	antibody	staining	against	the	FAZ	constituents).Dividing	cells	were	readily	identifiable	by	the	presence	of	two	axonemes.	In	Drosophila	oocytes,	improper	localization	of	hts	RNA	led	to	the	overgrowth	of	actin	filaments	[69].DIAPH1,	a	downstream
target	of	RHOA,	was	downregulated	by	ING1KD.	29,	R512-R520.	How	the	side	of	the	spindle	with	more	MTOCs	and	microtubules	migrates	to	the	cortex	and	how	centromere	asymmetry	and	spindle	asymmetry	interact	to	accomplish	biased	flipping	remain	interesting	questions	in	this	system.	(doi:10.1371/journal.pgen.1003209)	Crossref,	PubMed,
ISI,	Google	Scholar105.	Primer	sequences:	Or22ab-F	5′	GCA	AGT	TTT	TTC	CCC	ACA	TT	3′;	Or22ab-R	5′	ACC	CCA	TGA	GAA	TGA	CTT	CG	3′;	amplicon	is	336	bp;	Or22a&b-F	5′	GCA	GTT	TTT	CGC	AAA	GGA	AG	3′;	Or22a&b-R	5′	AAA	GTT	TTC	CGG	GAA	TGT	CA	3′;	amplicon	is	639	bp.	1979Interaction	of	bacteriophage	K10	with	its	receptor,	the	lamB
protein	of	Escherichia	coli.J.	Bacteriol.	1999A	distal	heterochromatic	block	displays	centromeric	activity	when	detached	from	a	natural	centromere.	The	forward	Fourier	transform	of	the	resulting	image	was	performed.	cDNA	preparations	were	made	from	0.2	µg	(juvenile	ticks)	or	0.5	µg	(tissues	of	adult	ticks)	of	total	RNA	in	independent	triplicates
using	the	transcriptor	high-fidelity	cDNA	synthesis	kit	(Roche	Diagnostics,	Germany).	Stent	GS.	elegans,	an	XO	genotype	produces	males,	and	an	XX	or	XXX	genotype	produces	hermaphrodites,	which	create	both	sperm	and	eggs	[84].	Created	with	BioRender.com.Download	figureOpen	in	new	tabDownload	PowerPointWall-deficient	cells	of
actinomycetes	that	revert	back	to	filamentous	growth	often	show	a	wide	range	of	phenotypically	different	colonies,	which	can	be	explained	by	gross	genetic	changes	[49,59].	However,	Gerton's	group	[179]	has	found	that	when	overexpressed,	genome-wide	CENP-ACse4	assembly	is	drastically	diminished	in	the	absence	of	CAF-1	in	budding	yeast.	coli
and	more	recently	also	Salmonella	to	identify	new	molecules	that	are	necessary	for	phage	infection	in	diderm	bacteria,	such	as	the	important	proteins	OmpA,	OmpC,	OmpF	and	LamB,	but	also	many	lipopolysaccharides	[20–24].	Coles	AH,	Jones	SN.	In	Aspergillus	wentii	(section	Cremei)	a	rearrangement	associated	with	the	loss	of	hxnS	separates	from
the	original	cluster,	a	sub-cluster	including	hxnZ,	hxnY	and	a	pseudogenized	hxnP;	while	hxnV,	hxnW	and	hxnX	are	still	included	in	the	main	cluster	together	with	the	neighbouring	hxnT	and	hxnR	(electronic	supplementary	material,	figure	S5A).The	enzymes	encoded	in	clusters	1/VI	and	2/VI	are	all	oxidoreductase	enzymes,	however,	to	release
ammonium	from	NA-derived	metabolites,	hydrolytic	enzymes	are	necessary	[2].	We	note	that	in	this	experiment	the	genetic	background	of	the	flies	is	not	completely	identical,	as	the	background	of	the	chromosome	carrying	the	UAS	transgene	differs.	ZnPPIX	was	visualized	in	the	dissected	midguts	of	partially	engorged	ticks	subjected	as	described
below	to	RNA	interference.	(doi:10.1016/j.cell.2013.01.043)	Crossref,	PubMed,	ISI,	Google	Scholar51.	95,	44-54.	Open	5,	11-19.	2003Specific	induction	and	carbon/nitrogen	repression	of	arginine	catabolism	gene	of	Aspergillus	nidulans–functional	in	vivo	analysis	of	the	otaA	promoter.	2018The	outer	membrane	is	an	essential	load-bearing	element	in
Gram-negative	bacteria.	FEBS	J.	Rakhuba	D	V.,	Kolomiets	EI,	Szwajcer	Dey	E,	Novik	GI.	Ubiquitin-mediated	CENP-A	degradation	is	a	conserved	mechanism	used	for	inhibiting	misincorporation	of	CENP-A	to	chromosome	arms.	Johnston	M,	Davis	RW.	It	is	based	on	embedding	a	specimen	into	a	swellable	polymer	and	its	subsequent	isotropic	expansion.
2018Ribitol-phosphate-a	newly	identified	posttranslational	glycosylation	unit	in	mammals:	structure,	modification	enzymes	and	relationship	to	human	diseases.	This	12%	was	excluded	from	consideration	for	table	1	and	the	ratio	of	diploid	and	triploid	offspring	were	used	to	calculate	the	ratio	of	preferential	segregation.species	namegenotype	of	driving
elementorientation	or	segregation	toward	eggratioreferenceMus	musculusXO60%1.5	:	1LeMaire-Adkins	et	al.	(d)	RT-qPCR	analysis	of	IrHRG	in	adult	female	ovaries	dissected	from	fully	engorged	females	and	females	AD;	each	dataset	is	derived	from	three	independent	pools	of	RNA	extracts.	The	degree	of	overall	glycosylation	can	vary	in	different
tissues	and	might	influence	the	affinity	of	α-DG	towards	its	binding	partners	in	a	subtle	and	not	yet	fully	understood	way	[23].O-glycosylation	is	a	highly	controlled	process	that	takes	place	in	the	ER/Golgi	compartments	and	mutations	in	enzymes,	such	as	TRAPPC11	and	GOSR2,	that	are	involved	in	localizing	proteins	to	the	Golgi	compartment,	have
been	also	linked	to	hypoglycosylation	of	α-DG	and	muscular	dystrophies	[24].	To	achieve	so,	transitions	between	various	proliferative	life	cycle	forms	occur	via	differentiation	events	associated	with	dramatic	changes	to	cell	shape,	size	and	arrangement	of	organelles	[1].Despite	the	considerable	morphological	diversity,	kinetoplastid	cells	share	a
common	design	principle	with	their	morphology	being	determined	by	the	microtubule-based	cytoskeleton;	the	microtubules	form	the	subpellicular	corset,	an	array	of	parallel	evenly	spaced	microtubules,	which	subtend	the	entire	cytoplasmic	membrane	[2].	Using	these	reference	models,	Nechemia-Arbely	et	al.	Ed.	Engl.	brucei.	(doi:10.1111/j.1699-
0463.1971.tb00084.x)	Google	Scholar19.	12,	645965.	7,	371-384.	Catalase-generated	oxygen	bubbles	were	trapped	by	Triton	X-100	and	observed	as	a	foam,	the	height	of	which	was	proportional	to	enzyme	activity.The	haem-1Δ	yeast	strains	expressing	IrHRG_GFP,	LmHRG_GFP	or	GFP	were	used	in	the	exponential	growth	phase.	Mean	±	s.e.m.	(n	=	3)
experiments	is	shown.Download	figureOpen	in	new	tabDownload	PowerPointFinally,	a	clonogenic	assay	was	used	to	further	evaluate	the	synergy	effects	between	the	L1	and	Plk1	inhibitors	to	inhibit	colony	formation	of	breast	cancer	CAL51	cells	after	a	12	h	drug	exposure.	Expanded	gels	could	be	stored	in	Twinsil	for	several	days	before
imaging.Procyclic	T.	(doi:10.1098/rsob.180232)	Link,	ISI,	Google	Scholar83.	Marston	AL.	The	expected	cell	viability	was	calculated	according	to	the	Bliss	independence	model	of	drug	additivity	[26,27].	31,	429-442.	Abe	Y,	Sako	K,	Takagaki	K,	Hirayama	Y,	Uchida	KSK,	Herman	JA,	Deluca	J,	Hirota	T.	2010An	E3	ubiquitin	ligase	prevents	ectopic
localization	of	the	centromeric	histone	H3	variant	via	the	centromere	targeting	domain.	Female	meiosis	in	animals.	Additionally,	kinetochore	proteins	may	be	involved	in	this	process	[117,145].	2012Polygamain,	a	new	microtubule	depolymerizing	agent	that	occupies	a	unique	pharmacophore	in	the	colchicine	site.	On	the	other	hand,	it	could	also	be	an
evolutionary	step	towards	a	more	stable	lysogeny	[39].The	presence	of	filamentous	phages	in	different	habitats	and	the	abundance	of	their	genes	in	bacterial	genomes	[28,59]	suggest	that	chronic	phage	infections	play	a	significant	role	in	the	environment.	(doi:10.1146/annurev.cellbio.13.1.83)	Crossref,	PubMed,	ISI,	Google	Scholar3.	(d)	Invading	cells
were	identified	based	on	their	characteristic	round	shape	and	based	on	their	ability	to	migrate	away	from	the	clone	within	the	tissue	plane	and/or	extrude	basally	from	the	dorsal	epithelium.	nidulans	hxn	genes	(see	table	1	for	GenBank	Accession	numbers).	2020Structural	basis	for	centromere	maintenance	by	Drosophila	CENP-A	chaperone	CAL1.
(doi:10.1007/s00438-018-1483-9)	Crossref,	PubMed,	ISI,	Google	Scholar106.	Santaguida	S,	Musacchio	A.	20173D	structural	analysis	of	protein	O-mannosyl	kinase,	POMK,	a	causative	gene	product	of	dystroglycanopathy.	(doi:10.1093/genetics/129.1.103)	Crossref,	PubMed,	ISI,	Google	Scholar18.	(doi:10.1083/jcb.104.4.805)	Crossref,	PubMed,
ISI,	Google	Scholar31.	Bioinformatics	33,	784-786.	2000CAF-1	and	the	inheritance	of	chromatin	states:	at	the	crossroads	of	DNA	replication	and	repair.	Okada	M,	Okawa	K,	Isobe	T,	Fukagawa	T.	2011Selfish	genetic	elements,	genetic	conflict,	and	evolutionary	innovation.	The	most	extreme	case	being	that	of	A.	The	DNA	sequence	is	necessary	and
sufficient	for	centromere	formation	[50,90,91].	Dzikowska	A,	Kacprzak	M,	Tomecki	R,	Koper	M,	Scazzocchio	C,	Weglenski	P.	Cheung	K,	Li	G.	(doi:10.1016/j.ceb.2010.07.008)	Crossref,	PubMed,	ISI,	Google	Scholar22.	N-starvation	conditions	(St):	transferred	to	nitrogen	source-free	medium.	To	TL,	Piggott	BJ,	Makhijani	K,	Yu	D,	Jan	YN,	Shu	X.	23,
1804-1814.	(doi:10.1007/BF00928739)	Crossref,	Google	Scholar38.	1991B-chromosome	drive.	(b)	Quantification	of	the	proportion	of	apoptotic	pre-invasive	cells	(black),	as	determined	by	TUNEL	and	c-Dcp-1	staining.	2010Psh1	is	an	E3	ubiquitin	ligase	that	targets	the	centromeric	histone	variant	Cse4.	medRxiv.,	2020.07.13.20120428.	Corsets	of
formaldehyde-fixed	non-expanded	cells	imaged	by	confocal	microscopy	(figure	1b)	were	16–24	µm	long,	yielding	the	expansion	factor	of	approximately	4.5.	This	is	in	agreement	with	the	measured	4.7-fold	physical	expansion	(4.58,	4.66	and	4.71-fold	expansion	in	three	experiments)	of	the	gel	in	water	prior	to	imaging.	229,	585-595.	Drive	involving
trivalents	in	Drosophila	(a)	and	bivalents	in	mice	(b)	may	be	mechanistically	distinct	from	the	drive	of	univalent	chromosomes	in	mice	(c)	and	worms	(d).Download	figureOpen	in	new	tabDownload	PowerPointSimilar	in	nature	to	the	concept	of	spindle	asymmetry	in	centromere	attachment	efficiency,	centromere	drive	was	suggested	to	involve
centromere	asymmetry,	where	‘stronger’	centromeres	build	bigger	kinetochores	and	attach	to	the	spindle	more	efficiently	than	the	paired	‘weaker’	centromere	[23].	Sackett	DL.	major,	mainly	due	to	larger	distances	between	corset	microtubules	in	expanded	cells	(periodicities	within	an	interval	of	310	±	20	nm	to	470	±	30	nm,	n	=	11	cytoskeletal
regions;	see	also	electronic	supplementary	material,	figure	S4).	2017The	Ino80	complex	mediates	epigenetic	centromere	propagation	via	active	removal	of	histone	H3.	It	is	interesting	to	note	that	the	metaphase	II	spindle	in	mice	is	parallel	to	the	cortex,	as	opposed	to	the	perpendicular	metaphase	I	spindle	[80].	(doi:10.1371/journal.pgen.1005770)
Crossref,	PubMed,	ISI,	Google	Scholar27.	Chmátal	L,	Gabriel	SI,	Mitsainas	GP,	Martínez-Vargas	J,	Ventura	J,	Searle	JB,	Schultz	R,	Lampson	M.	2000Requirement	of	Mis6	centromere	connector	for	localizing	a	CENP-A-like	protein	in	fission	yeast.	27,453-459.	2010CENP-A	reduction	induces	a	p53-dependent	cellular	senescence	response	to	protect	cells
from	executing	defective	mitoses.	If	so,	it	would	be	interesting	to	test	if	the	X–4	and	2–3	metacentrics	in	D.	Recent	discoveries	have	shed	light	on	the	prevalence	and	ecological	significance	of	these	interactions,	necessitating	their	closer	investigation.So	far,	phage	interactions	have	been	described	in	detail	only	for	a	limited	number	of	bacterial	species
of	ecological,	economic	or	medical	relevance	[12].	A	piece	of	gut	was	transferred	to	a	copper	carrier	in	20%	bovine	serum	albumin	(BSA)	in	PBS	and	immediately	inserted	into	the	rapid	transfer	system	of	the	EM	PACT2	(Leica)	and	frozen	at	a	pressure	of	2.1	kbar.	1999Identification	of	cold-sensitive	mutations	in	the	Schizosaccharomyces	pombe	actin
locus.	Luo	C,	Shen	J.	Similarly,	a	carrier	state	life	cycle	(host	bacteria	and	phages	persist	in	equilibrium;	table	1	and	figure	1d;	see	§4)	has	been	described	for	various	phages	and	their	host	bacteria,	such	as	lactic	streptococci	[7],	P.	4,	1895-1906.	2020Profiling	of	the	muscle-specific	dystroglycan	interactome	reveals	the	role	of	Hippo	signaling	in
muscular	dystrophy	and	age-dependent	muscle	atrophy.	2008Cancer	cells	display	profound	intra-	and	interline	variation	following	prolonged	exposure	to	antimitotic	drugs.	Summary	of	proposed	hxn	HGT	events	between	fungal	taxa.	Grids	were	washed	3	×	1%	FSG	in	PBS	+	0.1	M	glycine	for	3	min	and	incubated	with	secondary	antibody	(goat	anti-
rabbit,	1	:	40)	conjugated	to	gold	particles	of	10	nm	in	diameter	for	1	h.	It	was	previously	shown	that	kinetochore-localized	BUB1	catalyses	histone	H2A	phosphorylation	(H2A	pT121)	to	recruit	Shugoshin,	which	is	the	scaffold	for	MCAK	and	CPC	at	the	pericentromeres	[53,54].	Cellular	Infection	Microbiol.	(doi:10.7150/ijbs.11243)	Crossref,	PubMed,
ISI,	Google	Scholar54.	Kuwabara	Net	al..	Development	140,	3858.	Hallem	EA,	Carlson	JR.	Macios	M,	Caddick	MX,	Weglenski	P,	Scazzocchio	C,	Dzikowska	A.	Díaz-Muñoz	SL,	Koskella	B.	elegans	HRG1	of	the	endosomal	lumen-facing	C-terminal	is,	however,	highly	mutated	in	I.	In	the	case	of	a	significant	lateral	drift,	a	piece	of	a	gel	was	embedded	in
the	two-component	silicone-glue	Twinsil	(Picodent,	13001000).	2004Functional	roles	for	evolutionarily	conserved	Spt4p	at	centromeres	and	heterochromatin	in	Saccharomyces	cerevisiae.	This	preferential	segregation	is	in	the	opposite	direction	of	that	observed	in	XO	mice.	Hajdusek	O,	Sojka	D,	Kopacek	P,	Buresova	V,	Franta	Z,	Sauman	I,	Winzerling
J,	Grubhoffer	L.	2018Chromatin	assembly	factor-1	(CAF-1)	chaperone	regulates	Cse4	deposition	into	chromatin	in	budding	yeast.	2006A	genetic	model	for	muscle-eye-brain	disease	in	mice	lacking	protein	O-mannose	1,2-N-acetylglucosaminyltransferase	(POMGnT1).	1942Preferential	segregation	in	Maize.	(doi:10.1016/j.cell.2006.01.050)	Crossref,
PubMed,	ISI,	Google	Scholar10.	(doi:10.1093/nar/gkv1235)	Crossref,	PubMed,	ISI,	Google	Scholar176.	(doi:10.1093/genetics/158.4.1615)	Crossref,	PubMed,	ISI,	Google	Scholar20.	Biochem.	(doi:10.1093/nar/gki579)	Crossref,	PubMed,	ISI,	Google	Scholar167.	Primers	are	listed	in	electronic	supplementary	material,	table	S2.Download	figureOpen	in
new	tabDownload	PowerPointFigure	3.	(doi:10.1016/j.cub.2018.03.023)	Crossref,	PubMed,	ISI,	Google	Scholar37.	Nature	459,	1141-1145.	Talbert	PB,	Henikoff	S.	CH/1/32804).FootnotesElectronic	supplementary	material	is	available	online	at	�	2021	The	Authors.Published	by	the	Royal	Society	under	the	terms	of	the	Creative	Commons	Attribution
License	which	permits	unrestricted	use,	provided	the	original	author	and	source	are	credited.References1.	Laranjeira-Silva	MF,	Hamza	I,	Pérez-Victoria	JM.	(doi:10.1038/emboj.2011.70)	Crossref,	PubMed,	ISI,	Google	Scholar40.	124,	445-458.	21,	1488-1493.	2001Serum	level	of	the	periostin,	a	homologue	of	an	insect	cell	adhesion	molecule,	as	a
prognostic	marker	in	nonsmall	cell	lung	carcinomas.	IrHRG	was	also	partially	localized	to	the	plasma	membrane	(figure	3c).	The	signal	started	around	the	point	of	the	axoneme	exiting	the	corset	and	terminated	past	its	anterior	end	(figure	4b).Next,	we	focused	on	individual	structures	of	the	flagellar	cytoskeleton.	111,	283-297.	(doi:10.1007/978-1-
60327-164-6_13)	Crossref,	PubMed,	Google	Scholar8.	The	mutant	became	temperature-sensitive	when	CENP-ACnp1	was	overexpressed.	Nature	238,	465-466.	(doi:10.7554/eLife.14473)	Crossref,	PubMed,	ISI,	Google	Scholar28.	The	physical	dimensions	of	the	filamentous	virion	force	the	particle	assembly	to	take	place	at	the	cell	membrane	where	the
mature	particles	are	secreted	through	the	membrane.	Naughton	C,	Gilbert	N.	[41,42].	2012Probing	the	oligomeric	state	and	interaction	surfaces	of	Fukutin-I	in	dilauroylphosphatidylcholine	bilayers.	Flying	insects	need	to	be	able	to	do	all	of	this	rapidly,	and	additionally	use	their	chemosensory	systems	to	identify	the	optimal	places	to	lay	their	eggs.	As
described	in	the	Discussion,	we	have	not	carried	out	a	detailed	analysis	for	B8	in	this	study.	1988Filamentous	phage.	Cell	Host	Microbe	25,	184-194.	29,	e45.	PLoS	Genet.	Mis18	directly	interacts	with	CENP-C,	a	CCAN	subunit	[60,61].	[86]	found	that	the	univalent	third	homologue	of	each	chromosome	type	preferentially	segregated	to	the	polar	body
such	that	triploid	hermaphrodites	produced	more	euploid	offspring	than	expected	if	univalents	segregated	at	random.	Shiba	Tet	al..2002Structural	basis	for	recognition	of	acidic-cluster	dileucine	sequence	by	GGA1.	Cells	at	later	stages	of	mitosis	possessed	thin	elongated	spindles	with	flared	microtubule	ends	localized	at	the	poles	(figure	3g,h).	The	2–
3	metacentric	is	transmitted	to	approximately	63%	of	offspring	in	interspecific	hybrids	(table	1).	80,	745-763.	Genetics	158,	1615-1628.	2013The	Hippo	pathway	polarizes	the	actin	cytoskeleton	during	collective	migration	of	Drosophila	border	cells.	(doi:10.1038/88865)	Crossref,	PubMed,	ISI,	Google	Scholar100.	46,	S2-S13.	Animal	groups	versus
enzymes	box	showing	the	relevant	similarities	found	between	the	human	orthologous	sequence	baits	for	the	thirteen	enzymes	(see	table	2	for	details)	and	the	different	animal	lineages.	(doi:10.1016/j.cell.2007.04.026)	Crossref,	PubMed,	ISI,	Google	Scholar54.	leporis,	A.	The	cognate	genes	of	A.	The	role	of	SENP6	in	centromere	function	was	also	found
by	several	other	parallel	studies	[141–143].	However,	the	production	of	a	capsule	or	adaptation	of	receptor	molecules	can	be	metabolically	expensive	[45].	(doi:10.1023/A:1009234912307)	Crossref,	PubMed,	ISI,	Google	Scholar109.	2001Expression	of	p33/ING1	gene	products	in	colorectal	cancer	and	its	correlation	with	survival.	Evolution	69,	1208-
1218.	Examples	of	the	underlying	genetic	and	molecular	mechanisms,	potential	biotechnological	applications	as	well	as	possible	ecological	and	evolutionary	implications	of	these	phage–host	interactions	are	discussed.	(iv)	In	the	presence	of	B8,	interphase	microtubules	were	not	detected,	while,	dots	were	detected.	Paraffin	oil	is	the	solvent	control,
doses	were	selected	as	lowest	dose	giving	maximum	response	(10)	±1	dose.	18-01832S	and,	additionally	by	grant	no.	While	the	field	of	B	chromosome	research	has	seen	a	recent	surge	in	genetic,	genomic,	proteomic	and	cytogenetic	studies	leading	to	several	exciting	discoveries	about	the	molecular	nature	of	B	chromosome	drive,	these	discoveries
involve	species	with	B	chromosomes	that	accomplish	drive	through	means	other	than	preferential	segregation	in	female	meiosis.	Essays	Biochem.	van	Houte	S,	Buckling	A,	Westra	ER.2016Evolutionary	ecology	of	prokaryotic	immune	mechanisms.	2012Fiji:	an	open-source	platform	for	biological-image	analysis.	However,	it	does	not	occur	as	expected
as	a	sister	clade	of	all	the	homologues	of	the	Pezizomycotina,	but	within	the	different	Pezizomycotina	clades.	Lytic	and	lysogenic	cycles	are	the	best-described	phage	lifestyles.	To	examine	whether	IrHRG	facilitates	ir-gst1	expression,	we	performed	RNAi-silencing	of	IrHRG	and	found	that	ir-gst1	mRNA	levels	were	significantly	reduced	in	IrHRG-KD
ticks	compared	to	the	GFP	controls	(figure	6g).	All	the	enzymes	(except	LARGE2	that	originates	from	a	duplication	first	observed	in	Chondrichthyes;	figure	2;	see	below)	pre-date	DG	because	they	are	all	present	in	the	nearest	free-living	single-celled	eukaryotic	precursor	of	Metazoa,	Choanoflagellata	where	DG	is	not	present	[5].	Dybvig	K,	Maniloff	J.
This	screen	identified	34	compounds	that	induced	cytological	phenotypes	indicative	of	defects	in	microtubule	organization	or	function.	27,	1025-1033.	Zhang	S,	Chang	L,	Alfieri	C,	Zhang	Z,	Yang	J,	Maslen	S,	Skehel	M,	Barford	D.	(doi:10.1186/1471-2199-10-112)	Crossref,	PubMed,	ISI,	Google	Scholar53.	This	was	similar	to	the	reported	synergistic
effect	between	BI2536	and	TH588,	an	anti-mitotic	compound	targeting	the	colchicine-binding	site	of	β-tubulin	[25]	as	well	as	2-hydroxy-dATP	diphosphatase	MTH1.	5,	9103.	Watanabe	Y.	1989The	cell	division	cycle	of	Trypanosoma	bruceibrucei:	timing	of	event	markers	and	cytoskeletal	modulations.	133,	jcs242610.	We	stained	for	E-cadherin,
Armadillo	(β-catenin),	and	α-catenin	(AJ	proteins),	and	Fasciclin	III,	Coracle	and	Discs	Large	(SJ	proteins)	(figure	3;	electronic	supplementary	material,	figure	S2).	(c)	Pseudolysogeny,	displaying	a	stalled	phage	development	stage	in	which	the	unintegrated	phage	genome,	is	asymmetrically	passed	on	to	daughter	cells.	(doi:10.1016/S0960-
9822(02)00675-9)	Crossref,	PubMed,	ISI,	Google	Scholar85.	In	general	(in	no	specific	taxa),	XO	and	XXX	are	aneuploid	genotypes	that	exhibit	univalent	X	chromosomes	during	meiosis.	TXL,	paclitaxel;	NOC,	nocodazole.	(doi:10.1016/S0022-2836(83)80018-7)	Crossref,	PubMed,	ISI,	Google	Scholar21.	We	do	think	it	likely,	however,	that	the	cooperation
between	CG7379	and	lgl4	extends	beyond	the	role	that	lgl	plays	in	cell	polarity.	DG	is	already	present	in	sponges,	but	both	its	degree	of	glycosylation	and	its	molecular	structure	are	currently	scarcely	characterized.	1999The	hxB	gene,	necessary	for	the	post-translational	activation	of	purine	hydroxylases	in	Aspergillus	nidulans,	is	independently
controlled	by	the	purine	utilization	and	the	nicotinate	utilization	transcriptional	activating	systems.	(doi:10.3389/fmicb.2016.01391)	Crossref,	PubMed,	ISI,	Google	Scholar45.	DMSO-treated	cells	are	shown,	which	served	as	the	vehicle	control.	Prolonged	exposure	to	these	antibiotics	can	be	used	to	induce	cell	wall	deficiency	in	an	osmotically	stable
environment	[52].	UaY-binding	sites	on	the	hxB	promoter	are	marked	by	blue	coloured	ovals	[34].	(doi:10.1038/nature07936)	Crossref,	PubMed,	ISI,	Google	Scholar40.	(doi:10.1007/s00249-011-0773-5)	Crossref,	PubMed,	ISI,	Google	Scholar50.	#p	<	0.0001;	***p	<	0.001;	**p	<	0.01;	*p	<	0.05.Download	figureOpen	in	new	tabDownload
PowerPointGFP:Moe	labelled	CG7379KD	clones,	without	the	lgl4	mutation,	formed	an	organized	monolayered	epithelium	with	significantly	fewer	invading	cells	found	beneath	the	epithelium	when	compared	to	lgl4;	CG7379KD	mutant	clones	(figure	1b–d).	Most	of	these	compounds	resulted	in	cells	arresting	in	early	mitosis,	followed	by	abnormal
asymmetric	division	and/or	cell	death	(figure	2b).	2021FKRP-dependent	glycosylation	of	fibronectin	regulates	muscle	pathology	in	muscular	dystrophy.	2011Microviridae	goes	temperate:	microvirus-related	proviruses	reside	in	the	genomes	of	Bacteroidetes.	Serbes	EI,	Palovaara	J,	Groß-Hardt	R.	(g,h,i)	Facilitated	toxicity	with	GaPPIX	supplementation.
7,	1-10.	(doi:10.1016/j.yexcr.2020.111899)	Crossref,	PubMed,	ISI,	Google	Scholar88.	CZ.02.1.01/0.0/0.0/16_019/0000759)	funded	by	the	European	Regional	Development	Fund	(ERDF)	and	Ministry	of	Education,	Youth	and	Sport	(MEYS).	(doi:10.1002/ijc.23790)	Crossref,	PubMed,	ISI,	Google	Scholar10.	In	Encyclopedia	of	virology,	4th	edition	(eds
Bamford	DH,	Zuckerman	M),	pp.	282,	3632-3646.	While	most	bacteria	in	this	mixture	are	phage-resistant,	a	small	subset	is	sensitive	to	extrinsic	phages	and	thus	both	bacterial	and	phage	populations	are	sustained.	Niehl	A,	Soininen	M,	Poranen	MM,	Heinlein	M.	LeMaire-Adkins	R,	Radke	K,	Hunt	PA.	Li	J,	Martinka	M,	Li	G.	While	we	have	not
investigated	the	function(s)	of	these	genes,	none	are	extant	in	the	three	co-inducible	hxn	clusters	of	A.	Wortman	JRet	al.2009The	2008	update	of	the	Aspergillus	nidulans	genome	annotation:	a	community	effort.	The	pixel	size	was	between	52	and	97	nm,	and	in	the	case	of	high	magnification	images	between	18	and	36	nm.	Mean	±	s.e.m.	for	n	=	3
experiments	is	shown.Download	figureOpen	in	new	tabDownload	PowerPointIt	has	been	reported	that	a	microtubule-depolymerizing	drug	TH588	exhibits	a	synergistic	effect	with	BI2536,	an	inhibitor	against	the	mitotic	kinase	Plk1,	on	the	growth	of	tissue	culture	cells.	291,	24	618-24	627.	O-mannosylation	as	such	is	not	characteristic	of	plants	[14],
nevertheless	very	good	hits	with	POMT1	and	POMT2	have	been	found	in	Quercus	suber	(XP_023912063.1),	Carpinus	fangiana	(KAB8356666.1)	or	Rhodamnia	argentea	(XP_030536296.1).	Indeed,	IrHRG	silencing	rescued	ticks	from	GaPPIX	toxicity	with	IrHRG-KD	ticks	gaining	more	weight	than	GFP	controls	(figure	5b,c).	CENP-C	reshapes	and
stabilizes	CENP-A	nucleosomes	at	the	centromere.	2012Global	cancer	transitions	according	to	the	Human	Development	Index	(2008–2030):	a	population-based	study.	2012An	overview	of	tubulin	inhibitors	that	interact	with	the	colchicine	binding	site.	Five	micromolar	L1	inhibited	fluorescence	to	87%,	10	µM	L1	inhibited	fluorescence	to	71%,	and	50
µM	L1	abolished	the	interaction	between	colchicine	and	tubulin	complex	completely	(figure	6).	You	can	make	the	decision	that	you	want	to	enter	the	‘somewhere	nice’	door,	but	without	any	means	of	distinguishing	which	door	is	which,	you	are	left	with	a	Mendelian	50	:	50	chance.Asymmetry	in	cell	fate	has	long	been	established	[19].	Miga	KH,
Newton	Y,	Jain	M,	Altemose	N,	Willard	HF,	Kent	WJ.	1999Regulation	of	bacteriophage	lambda	development	by	guanosine	5′-diphosphate-3′-diphosphate.	Nocodazole	(NOC)	was	used	as	the	control.	34,	2422-2424.	Gull	K.	(doi:10.1074/jbc.M116.751917)	Crossref,	ISI,	Google	Scholar64.	paranensis	sp.,	nov.	Hamel	E,	Lin	CM,	Plowman	J,	Wang	H-K,	Lee
K-H,	Paull	KD.	Elife	10,	e63868.	2012Heme	uptake	by	Leishmania	amazonensis	is	mediated	by	the	transmembrane	protein	LHR1.	As	areA600	is	a	null	mutation	due	to	a	chain	termination	mutation	upstream	of	the	DNA-binding	domain	[27],	we	must	conclude	that	AreA	acts	on	hxnN	as	a	transcriptional	repressor,	in	contrast	to	its	activator	function	in
almost	all	genes	involved	in	nitrogen	source	utilization	[15,28].	CENP-A	incorporates	into	non-centromeric	chromosome	arms	during	the	G1	phase.	Kapoor,	H.	The	histone	variant,	together	with	histones	H4,	H2A	and	H2B,	is	assembled	into	unique	CENP-A	nucleosomes,	interspersed	with	the	canonical	histone	H3	within	centromeres	[31–34].
PubMed,	Google	Scholar37.	Biomed.	The	default	threshold	method	was	applied	to	manually	selected	series	of	z-planes	with	a	single	axoneme	present	to	create	an	axoneme	binary	mask.	Hughes	L,	Towers	K,	Starborg	T,	Gull	K,	Vaughan	S.	(doi:10.1007/s10577-011-9208-5)	Crossref,	PubMed,	ISI,	Google	Scholar163.	BMC	Res.	Cell	12,	17-30.	Trends
Genet.	Nucleic	Acids	Res.	melanogaster,	originally	collected	from	Bowen,	Queensland	(19°58′	S),	Innisfail,	Queensland	(17°31′	S),	Northern	Tasmania	(41°	S)	and	Southern	Tasmania	(43°	S),	were	a	kind	gift	from	Carla	Sgró,	Monash	University	[31].	In	contrast	with	ticks,	however,	haemozoin	forms	within	the	site	of	haemoglobin	digestion,	i.e.	the
digestive	vacuole	of	Plasmodium	spp.	Biochemistry	86,	319-337.	2010The	GeneMANIA	prediction	server:	biological	network	integration	for	gene	prioritization	and	predicting	gene	function.	All	trees	are	shown	in	a	circular	cartooned	form.	GaPPIX	(Frontier	Scientific	P40167)	was	dissolved	in	100	mM	NaOH	as	a	5	mM	stock.IrHRG	was	amplified	from
tick	tissue-specific	cDNA	using	full-sequence	specific	primers	(electronic	supplementary	material,	table	S2).	New	studies	recently	enabled	researchers	to	generate	centromere	reference	models	for	23	human	chromosomes	[164,165].	In	ExM,	the	L8C4	signal	was	indeed	juxtaposed	to	the	axoneme	(figure	4c).	(doi:10.1517/14656566.3.6.755)	Crossref,
PubMed,	Google	Scholar37.	Cellular	Neurosci.	ING1	is	a	key	player	in	multiple	DNA	repair	pathways	[15–17],	with	evidence	suggesting	that	ING1	can	induce	apoptosis	in	response	to	DNA	damage	[18,19].	For	example,	tropical	fruits	such	as	banana	are	grown	in	the	north,	whereas	fruits	that	grow	in	temperate	climates,	such	as	apple,	are	grown
predominantly	in	the	south.	The	fluorescence	measured	with	2	µM	tubulin	was	set	at	0%,	and	2	µM	tubulin	and	2	µM	colchicine	was	set	100%.	2008Deciphering	the	genetic	determinants	for	aerobic	nicotinic	acid	degradation:	the	nic	cluster	from	Pseudomonas	putida	KT2440.	B	355,	163-178.	(doi:10.1111/j.1462-2920.2010.02143.x)	Crossref,	PubMed,
ISI,	Google	Scholar48.	Glycobiology	26,	1284-1296.	223,	jeb208215.	Although	a	significant	increase	in	GFP:Moe	positive	cells	was	observed	when	comparing	lgl4	mutant	clones	with	lgl4;	P35	clones	(p	=	0.009),	we	did	not	see	the	dramatic	increase	in	the	number	of	invasive	cells	that	we	observe	in	lgl4;	CG7379KD	clones	(figure	1f,g).We	additionally
looked	for	apoptosis	within	pre-invasive	cells,	using	both	a	TUNEL	assay	and	an	anti-cleaved	Drosophila	Dcp-1	antibody	(figure	2a,b).	187,	211-218.	The	sensitivity	of	the	inhibitors	L1,	J3,	A15	and	M2	were	evaluated	in	three	breast	cancer	cell	lines,	(BT549,	CAL51	and	MB-157)	and	a	non-cancer	cell	line	from	the	human	mammary	gland,	MCF-10A
(figure	8).	(a)	Productive,	chronic	infection	in	which	progeny	phage	particles	are	released	by	extrusion	(left)	or	by	budding	(right)	through	the	cell	membrane	without	lysing	the	host	bacterium.	Expanded	clusters	in	Eurotiomycetes	uncover	new	hxn	genes.	(a)	A	TUNEL	(magenta)	and	GFP:Moe	(white)	labelled	lgl4	mutant	clone,	highlighting	both
apoptotic	(arrow)	and	non-apoptotic	(arrowhead)	pre-invasive	cells.	Notably,	at	least	one	toxic	intermediate,	2,5-DP	has	been	identified	in	the	nicotinate	degradation	pathway	[11],	a	compound	that	also	occurs	in	prokaryotic	pathways	[1,2].	2021	Rapid	evolutionary	turnover	of	mobile	genetic	elements	drives	microbial	resistance	to	viruses.	28,	265-299.
(doi:10.3390/cells8020156)	Crossref,	ISI,	Google	Scholar105.	ruber),	where,	however,	the	hxnT	gene	is	absent	(figure	5a).	The	percentages	of	colony	formation	of	cells	treated	with	0.1	nM	BI2536	alone	and	0.5	µM	L1	alone	were	89%	and	67%,	respectively,	while	cells	treated	with	both	0.1	nM	BI2536	and	0.5	µM	L1	together	were	2%	(figure	10)
indicating	strong	synergetic	effects	in	colony	formation.	Noticeably,	in	A.	Mansourian	S,	Enjin	A,	Jirle	EV,	Ramesh	V,	Rehermann	G,	Becher	PG,	Pool	JE.	Biosci.	In	budding	yeast,	deletion	of	both	HIR1	(a	subunit	of	the	HIR	complex)	and	CAF-1	results	in	erroneous	accumulation	of	CENP-ACse4	at	euchromatin	corresponding	to	the	sites	of	rapidly
exchanging	nucleosomes	in	wild-type	cells.	Together,	this	work	suggested	that	DNA	replication	can	function	as	an	error	correction	mechanism	to	ensure	centromere	integrity	by	removing	ectopically	localized	CENP-A.	A	haploid	wild-type	strain	972	h-	and	its	derivative	strains	were	used	in	the	electronic	supplementary	material,	figure	S3:	nda2-km52,
nda3-km311	[58],	cdc25-22	[59,60],	cdc14-208	[61]	and	act1-48	[62]	spotted	onto	YE	medium	containing	the	same	four	supplements	above	and	incubated	for	3	days	at	30°C.All	cell	lines	were	incubated	at	37°C	in	a	humidified	incubator	containing	5%	CO2	maintained	in	log	phase	growth	and	were	routinely	monitored	for	mycoplasma	by	PCR
(Universal	Mycoplasma	Detection	Kit,	ATCC).	While	empty-vector	yeasts	produced	minute	amounts	of	oxygen	foam,	IrHRG	and	control	LmHRG	producing	yeast	cells	produced	substantially	higher	levels	of	foam	when	supplemented	with	haem	or	haemoglobin	(electronic	supplementary	material,	figure	S3).	We	thank	László	G.	This	suggests	that	the
high	level	of	genetic	variability	might	provide	opportunities	for	functional	changes	that	contribute	to	the	evolution	of	differences	in	olfactory-driven	behaviours.	(doi:10.1128/JB.82.1.135-141.1961)	Crossref,	PubMed,	ISI,	Google	Scholar6.	This	response	is	best	studied	for	β-lactam	antibiotics	like	penicillin,	which	targets	the	catalytic	enzymes	involved
in	cell	wall	synthesis,	resulting	in	lysis	of	the	bacterial	cell	wall	of	for	instance	E.	361,	263-276.	Righino	B,	Bozzi	M,	Pirolli	D,	Sciandra	F,	Bigotti	MG,	Brancaccio	A,	De	Rosa	MC.2020Identification	and	modeling	of	a	GT-A	fold	in	the	α-dystroglycan	glycosylating	enzyme	LARGE1.	(i)	Three-dimensional	reconstruction	of	the	cellular	volume;	(ii)	an
orthogonal	optical	section	through	the	anterior	part	of	the	cell.	It	has	been	estimated	that	they	outnumber	bacteria	in	the	biosphere	by	a	factor	of	10	and	are	present	in	almost	all	natural	environments	[1,2].	Toh	SQ,	Gobert	GN,	Malagon	Martinez	D,	Jones	MK.	2009Centromere-specific	assembly	of	CENP-a	nucleosomes	is	mediated	by	HJURP.
2010Stability	and	membrane	orientation	of	the	fukutin	transmembrane	domain:	a	combined	multiscale	molecular	dynamics	and	circular	dichroism	study.	Kim	Jet	al..	2015CENP-A	nucleosomes	localize	to	transcription	factor	hotspots	and	subtelomeric	sites	in	human	cancer	cells.	(doi:10.1128/mmbr.00011-16)	Crossref,	PubMed,	ISI,	Google	Scholar40.
(b).	Grisoni	K,	Martin	E,	Gieseler	K,	Mariol	MC,	Ségalat	L.	(doi:10.1099/00221287-133-3-527)	PubMed,	Google	Scholar56.	de	Bruyne	M,	Smart	R,	Zammit	E,	Warr	CG.	We	carried	out	phylogenetic	analyses	in	three	independent	runs,	where	all	three	runs	provided	identical	results.	As	such,	it	therefore	describes	a	population-level	phenomenon.
(doi:10.1038/nrm.2015.5)	Crossref,	PubMed,	ISI,	Google	Scholar5.	(doi:10.1093/molbev/msn222)	Crossref,	PubMed,	ISI,	Google	Scholar96.	2021Exocyst-mediated	membrane	trafficking	of	the	lissencephaly-associated	ECM	receptor	dystroglycan	is	required	for	proper	brain	compartmentalization.	This	is	because	the	inhibitors	bind	and	destabilize	the
structure	of	the	α/β-tubulin	dimers	at	lower	temperatures	(figure	4a,	B	10	µM	compound	in	green,	50	µM	in	red).	BMC	Cancer	16,	160.	(doi:10.1091/mbc.e10-03-0259)	Crossref,	PubMed,	ISI,	Google	Scholar68.	(doi:10.7554/eLife.63868)	Crossref,	PubMed,	ISI,	Google	Scholar87.	(doi:10.1016/j.gde.2003.09.001)	Crossref,	PubMed,	ISI,	Google
Scholar94.	These	results	established	that	these	five	compounds	possess	strong	in	vitro	anti-tubulin	polymerization	activity,	and	that	the	other	six	compounds	have	partial	inhibitory	effects	on	tubulin	polymerization.	(doi:10.1016/j.tim.2018.10.008)	Crossref,	PubMed,	ISI,	Google	ScholarPage	4Genetic	conflict	exists	in	many	forms	and	has	been	credited
with	impacting	gene	expression,	genome	evolution	and	speciation	[1].	By	contrast,	haem	not	complexed	with	a	protein	vehicle	might	be	prone	to	polymerization	[38],	decreasing	its	specific	cellular	uptake.	A	recent	study	[126]	also	showed	that	the	Dbf4-dependent	kinase	complex	(DDK),	well	studied	for	its	role	in	the	regulation	of	DNA	replication
initiation,	mediates	Psh1-dependent	CENP-ACse4	proteolysis.	(doi:10.1371/journal.pgen.1002068)	Crossref,	PubMed,	ISI,	Google	Scholar69.	(doi:10.4161/cc.28294)	Crossref,	PubMed,	ISI,	Google	Scholar58.	2012Scrambling	eggs:	meiotic	drive	and	the	evolution	of	female	recombination	rates.	Spindle	microtubules	attach	to	chromosomes	via	the
kinetochore,	a	large	protein	complex	consisting	of	over	100	proteins,	and	physically	pull	the	two	chromatids	of	the	same	chromosome	towards	opposite	poles	(for	reviews,	see	[1,2]).	(doi:10.15252/embr.201947967)	Crossref,	PubMed,	ISI,	Google	Scholar32.	2021CG7379/ING1	suppress	cancer	cell	invasion	by	maintaining	cell–cell	junction	integrity.	(b)
Schematic	representation	of	the	screening	workflow.	Elife	9,	e61388.	23,	78-84.	(doi:10.1111/febs.13368)	Crossref,	PubMed,	Google	Scholar16.	In	addition,	cancer	cell	specificity	of	L1	seems	unrelated	to	in	vitro	IC50	or	cellular	IC50	of	anti-tubulin	effects	(figures	5	and	8),	ruling	out	the	possibility	that	the	drug	sensitivity	merely	reflects	cell	growth
rate.	2016HP1-assisted	Aurora	B	kinase	activity	prevents	chromosome	segregation	errors.	(doi:10.1186/bcr3181)	Crossref,	PubMed,	ISI,	Google	Scholar111.	Flies	were	given	a	choice	between	two	bottles	with	an	attractive	odorant	added,	one	of	which	is	dosed	with	the	odorant	of	interest.	(doi:10.1002/JCP.25973)	Crossref,	PubMed,	ISI,	Google
Scholar34.	Furthermore,	we	highlighted	a	common	feature	among	non-centromeric	systems,	a	strong	drive	during	meiosis	II.	2006Structure	and	function	of	nucleosome	assembly	proteins.	2008Molecular	architecture	of	the	kinetochore-microtubule	interface.	Additionally,	these	taxa	fell	on	the	root	of	the	split	for	arthropods	and	vertebrates.
(doi:10.1242/jcs.02900)	Crossref,	PubMed,	ISI,	Google	Scholar23.	Mislocalized	CENP-A	in	fission	yeast	and	humans	also	can	recruit	kinetochore	components	[34,44–46].	Bertozzi	Silva	J,	Storms	Z,	Sauvageau	D.	2007Dystroglycan	and	protein	O-mannosyltransferases	1	and	2	are	required	to	maintain	integrity	of	Drosophila	larval	muscles.	Lara	FAet	al..
2019Mechanism	of	centromere	recruitment	of	the	CENP-A	chaperone	HJURP	and	its	implications	for	centromere	licensing.	These	results	are	consistent	with	a	report	that	has	shown	a	synergistic	effect	between	tubulin	and	Plk1	inhibitors	[25].	However,	the	ectopic	CENP-As	are	not	re-deposited	into	chromatin	after	DNA	replication.Download
figureOpen	in	new	tabDownload	PowerPointChromatin	remodellers	are	multi-protein	complexes	that	regulate	chromatin	accessibility	and	nucleosome	positioning	by	using	energy	from	ATP	hydrolysis.	2014Regulation	of	microtubule	motors	by	tubulin	isotypes	and	posttranslational	modifications.	Based	on	the	matches	found	using	the	human	bait
sequences	(see	details	in	the	electronic	supplementary	material),	it	is	possible	to	find	the	respective	five	orthologous	genes	of	C.	Chen	Z,	Sun	L,	Zhang	Z,	Fokine	A,	Padilla-Sanchez	V,	Hanein	D,	Jiang	W,	Rossmann	MG,	Rao	VB.	10,	e1001460.	Ser.	2002Neocentromeres:	role	in	human	disease,	evolution,	and	centromere	study.	However,	one	necessary
disclaimer	is	that	a	relatively	low	amount	of	sequence	information	is	available	for	Porifera	(i.e.	there	is	still	a	limited	variability	of	species	sequenced)	as	well	as	for	Placozoa,	a	group	that	includes	only	three	genera	(Trichoplax	adhaerens,	Hoilungia	hongkongensis	and	Polyplacotoma	mediterranea,	with	all	the	current	sequence	information	available
only	for	the	former,	see	electronic	supplementary	material)	and	therefore	caution	is	needed	when	drawing	ultimate	conclusions	for	these	groups.Important	proteomic	work	from	the	Shcherbata's	laboratory	on	Drosophila's	DG	corroborated	and	outlined	the	importance	of	the	DG	axis	for	muscle	stability	and	neuronal	development	in	the	fruit	fly,



underlining	its	crucial	role	as	a	model	system	for	the	study	of	muscular	dystrophies	as	well	[83–86].	Pat.	(b)	Bar	graphs	show	weights	of	fully	engorged	ticks	that	dropped	off	the	membrane	between	day	7	and	day	10.	59,	145-155.	In	addition,	Nechemia-Arbely	et	al.	Subcell	Biol.	Kalitsis	P,	Choo	KH.	Alignments	were	trimmed	with	BMGE	with	default
parameters	unless	otherwise	indicated	(	[53].	26,	13-17.	Samples	were	run	on	a	LightCycler	480	(Roche)	and	relative	expression	was	analysed	by	the	ΔΔCt	method.	Southern	blots	showed	hxn7	to	be	a	chromosomal	aberration	(possibly	an	insertion)	interrupting	the	hxnV	open	reading	frame	(electronic	supplementary	material,	figure	S2).
(doi:10.1038/nsmb.2697)	Crossref,	PubMed,	ISI,	Google	Scholar190.	Paradiso	A,	Mangia	A,	Chiriatti	A,	Tommasi	S,	Zito	A,	Latorre	A,	Schittulli	F,	Lorusso	V.	syringae	strains,	is	able	to	establish	non-productive	chronic	infection	(table	1	and	figure	1b;	see	§3.3)	in	P.	2018Defective	mucin-type	glycosylation	on	α-dystroglycan	in	COG-deficient	cells
increases	its	susceptibility	to	bacterial	proteases.	(doi:10.3389/fmicb.2021.645965)	Crossref,	PubMed,	ISI,	Google	Scholar59.	(d)	Tubulin	(atb2-GFP)	and	SPB	(sid4-mcherry)	were	imaged.	9,	790-803.	Cell	137,	1173-1174.	Barksdale	L,	Arden	SB.	2004Bacteriophage	T7	DNA	ejection	into	cells	is	initiated	by	an	enzyme-like	mechanism.
(doi:10.1074/jbc.M116.764712)	Crossref,	PubMed,	ISI,	Google	Scholar18.	Intraspecific	crosses	were	made	between	Mus	musculus	domesticus	stronger	centromere	strains	and	weaker	centromere	strains.	2009Variant	ionotropic	glutamate	receptors	as	chemosensory	receptors	in	Drosophila.	(doi:10.1038/s41579-018-0075-3)	Crossref,	PubMed,
ISI,	Google	Scholar21.	BMC	Genom.	114,	493.	(doi:10.1093/nar/gkl902)	Crossref,	PubMed,	ISI,	Google	Scholar134.	nov.,	K.	Therefore,	a	signalling	mechanism	promoting	IrHRG	expression	as	a	means	to	increase	haem	acquisition	(negative	regulation)	cannot	and	does	not	exist.	The	N-terminal	domain	of	α-DG	binds	LARGE	and	it	could	act	as	a
chaperone	for	directing	the	enzymatic	activity	of	LARGE	towards	its	own	mucin-like	domain	[68,69].	ricinus	ticks,	which	were	artificially	fed	either	serum	or	blood	(figure	2a).	ING1	overexpression	was	also	shown	to	inhibit	cell	migration,	invasion	and	metastasis	both	in	vitro	and	in	vivo	[14,28],	and	ING1	knockdown	in	MDA-MB-231	cells	increased
migration	and	invasion	[28].	Nichith	Ratheesh	AK,	Calderon	CA,	Zdimal	AM,	Shrivastava	A.	(a)	Univalent	X	chromosomes	preferentially	segregate	to	the	polar	body	in	Caenorhabditis	elegans.	2000Localization	of	apical	epithelial	determinants	by	the	basolateral	PDZ	protein	Scribble.	The	molecular	details	and	implications	of	this	interaction	are	still
unknown.	The	common	first	step	in	all	investigated	prokaryotes	is	the	hydroxylation	of	nicotinic	acid	(NA)	to	6-hydroxynicotinic	acid	(6-NA).	Briefly,	yeast	cells	were	cultured	for	24	h	without	ALA	to	deplete	haem	and	then	incubated	for	16	h	in	the	absence	or	presence	of	either	0.5	µM	bovine	haemoglobin	or	2	µM	haemin.
(doi:10.1371/journal.ppat.1002795)	Crossref,	PubMed,	ISI,	Google	Scholar12.	2018Expansion	stimulated	emission	depletion	microscopy	(ExSTED).	(doi:10.1016/j.cub.2008.09.029)	Crossref,	PubMed,	ISI,	Google	Scholar2.	2018Chemoenzymatic	assembly	of	mammalian	O-mannose	glycans.	putida	cyclic-imide	hydrolase	(GenBank	AAY98498	[37])	as	the
BLASTP	query.	While	naturally	occurring	changes	in	the	sequence	of	some	other	Or	genes	have	been	implicated	in	changes	in	olfactory	behaviour	[29,30],	our	data	provides	one	of	the	first	insights	into	the	causative	links	between	Or	genetic	variation,	neuronal	response	variation	and	behavioural	changes.	campestris.	It	is	worth	of	note	that	HNK-ST1
was	first	found	in	another	basal	metazoan	group	such	as	Cnidaria	(12/13).	Cell	33,	299-311.	Warde-Farley	Det	al..	Just	as	Kindr	interacts	with	knob180	sequence	and	assists	its	preferential	segregation,	Trkin	interacts	with	a	minor	tandem	repeat	called	TR-1	and	turns	these	repeats	into	‘neocentromeres’.	(doi:10.1002/jbio.201900018)	Crossref,
PubMed,	ISI,	Google	Scholar47.	Therefore,	we	cannot	rule	out	the	presence	of	a	functional	homologue	with	very	distant	primary	sequence	beyond	the	identification	constraints	of	the	BlastP	search.	This	mode	of	infection	has	been	later	termed	as	chronic	infection,	diversifying	the	understanding	of	possible	phage	infection	cycles.In	1963,	Stent	[17]
defined	pseudolysogenic	bacteria	as	those	able	to	adsorb	phage	particles	but	resistant	to	infection.	The	only	known	adaptive	immune	system	in	prokaryotes	is	the	CRISPR/Cas	defence	mechanism,	which	protects	against	phages	and	other	foreign	genetic	elements,	like	plasmids	and	transposons	[35].	(d)	Three-dimensional	reconstruction	of	a	confocal	z-
stack	of	an	expanded	procyclic	T.	Our	data	are	in	line	with	this	(table	1).	(b)	Diderm	bacteria	have	a	thinner	peptidoglycan	layer	and	an	additional	outer	membrane	with	several	components	that	phages	can	recognize	for	attachment.	Cancer	Sci.	Amor	DJ,	Choo	KH.	Furthermore,	Southern	blot	of	pulse-field	gel	electrophoresis-separated	cellular	DNAs
could	be	used	to	demonstrate	if	the	phage	genome	is	independent	of	the	host	chromosome	[3].The	development	of	single-cell	techniques	has	opened	up	new	perspectives	for	studying	alternative	phage	infection	strategies.	64,	1781-1785.	Another	recent	study	identified	a	mutation	in	a	flagellar	gene	of	C.	2012Maintenance	of	imaginal	disc	plasticity
and	regenerative	potential	in	Drosophila	by	p53.	(doi:10.1074/jbc.R110.180778)	Crossref,	ISI,	Google	Scholar171.	295,	13	202-13	212.	Taken	together,	this	suggests	that	spindle	asymmetry	begins	prior	to	spindle	migration	in	this	system,	when	more	MTOCs	produce	more	microtubules	on	one	side	of	the	spindle,	which	results	in	a	greater	force
exerted	on	kinetochores	facing	that	pole.	2011N15:	the	linear	phage-plasmid.	Cellular	densities	were	compared	with	those	of	yeast	supplemented	with	ALA	only	(defined	as	100%);	**	indicates	t-test	(vector	versus	IrHRG)	p	=	0.002,	*	indicates	t-test	(vector	versus	IrHRG)	p=	0.01,	n.s.	=	not	significant.	Neuromuscul.	2013Ran	GTPase	promotes	oocyte
polarization	by	regulating	ERM	(Ezrin/Radixin/Moesin)	inactivation.	Arrowhead	indicates	the	distal	end	of	the	flagellum	with	the	anti-HA	antibody	signal.	Unfortunately,	the	molecular	mechanisms	underlying	these	processes	are	poorly	understood.We	have	developed	an	in	vivo	system	in	Drosophila	that	allows	the	study	of	epithelial	cell	and	tissue
morphogenesis	in	real	time	[1–4].	(doi:10.3389/fmolb.2019.00018)	Crossref,	PubMed,	ISI,	Google	Scholar5.	13,	4938-4952.	2018The	roles	of	dystroglycan	in	the	nervous	system:	insights	from	animal	models	of	muscular	dystrophy.	The	BB	transited	via	a	hollow	transition	zone	into	the	axoneme,	which	was	identifiable	by	the	presence	of	the	central	pair.
Consistent	with	this,	CENP-ACnp1-GFP	in	the	pht1	deletion	mutant	is	mislocalized	to	non-centromeric	regions	[186].	Cell	10,	3705-3715.	(doi:10.1007/s003350040003)	Crossref,	PubMed,	ISI,	Google	Scholar19.	The	tried-and-true	example	of	B	chromosome	meiotic	drive	has	long	been	the	grasshopper,	Myrmeleotettix	maculatus	(figure	5b),	though	the
first	described	case	was	the	B	chromosome	in	lilies,	Lilium	callosum	[95–97].	Low	levels	of	ING1	are	associated	with	increased	motility,	migration	or	invasion	in	colorectal,	gastric	and	breast	cancers	[26–28].	Scazzocchio	C,	Darlington	AJ.	Cell	Rep.	Drosophila	americana	has	acquired	two	metacentric	chromosomes,	one	when	the	2nd	and	3rd
chromosomes	fused	and	another	when	the	X	and	4th	chromosomes	fused	[25].	2009Fission	yeast	Scm3	mediates	stable	assembly	of	Cnp1/CENP-A	into	centromeric	chromatin.	The	individual	groups	of	invertebrates,	such	as	arthropods	(insects	and	acarids),	parasitic	nematodes,	trematodes	and	molluscs,	showed	strong	support	for	their	clustering.	98,
2181-2189.	139,	831-840.	ricinus	HRG1	homologue	as	IrHRG.Intracellular	haem	homeostasis	in	metazoan	organisms	is	facilitated	by	the	haem	importer	HRG-1	via	its	transcriptional	upregulation	at	low	availability	of	exogenous	haem;	hence	the	name	haem-responsive	gene	(HRG)	[16,25].	Russell	DA,	Hatfull	GF.	Nye	J,	Sturgill	D,	Athwal	R,	Dalal	Y.	A
significant	increase	in	invasion	for	all	three	cell	lines	was	observed	following	ING1KD	in	comparison	to	NON-T	cells.	Thus,	benzodioxole	is	a	versatile	chemical	group	for	targeting	the	colchicine-binding	site	of	β-tubulin.Microtubule	inhibitors	such	as	taxanes	and	vincristine	are	commonly	used	in	chemotherapy	for	breast	cancers,	ovarian	cancers,
acute	leukaemia	malignant	lymphoma,	and	non-small	cell	lung	cancers	[35–37].	(doi:10.1098/rstb.2016.0001)	Link,	ISI,	Google	Scholar21.	Perhaps	K.	Site	mapping	studies	have	identified	only	two	positions	on	α-DG	for	mannosylation	by	POMT1/2	to	originate	M3	core	structures,	namely	Thr-317	and	Thr-379,	although	some	evidence	suggests	319	and
381	may	also	be	sites	of	M3	modification	[17].Mutations	in	these	enzymes	can	cause	autosomal	recessive	limb-girdle	muscular	dystrophies,	LGMD2	K	and	LGMD2N	[36],	or	severe	Walker–Warburg	syndrome	(WWS),	which	is	an	autosomal	recessive	condition	characterized	by	congenital	muscular	dystrophy,	structural	brain	defects	and	eye
malformations	[34,35].POMGnT2	(but	not	POMGnT1)	is	then	responsible	for	starting	the	elongation	of	M3	in	the	ER	[37],	via	the	addition	of	β4	GlcNAc	to	the	nascent	sugar	chain	[17,27].	Here,	we	showed	that	IrHRG	transcript	levels	were	not	elevated	during	tick	feeding	of	a	haem(oglobin)-depleted	diet	(i.e.	serum	feeding).	Chem.	nidulans	constitute
a	nicotinate	(actually	a	nicotinate	derivative)	inducible	regulon,	under	the	control	of	a	specific	Zn-finger	transcription	factor,	HxnR.	ricinus	larvae,	nymphs	and	females	were	removed	from	the	membrane	or	collected	at	the	fully	engorged	state.	Glycobiology	30,	817-829.	(doi:10.1016/j.ttbdis.2016.01.006)	Crossref,	PubMed,	ISI,	Google	Scholar35.
POMGnT1	knockout	in	mice	causes	a	severe	form	of	muscle–eye–brain	diseases	[57]	as	described	in	certain	patients	[58],	although	some	specific	mutations	can	cause	the	less	severe	autosomal	recessive	limb-girdle	muscular	dystrophy,	LGMD20	[59].Like	FKTN,	FKTN-related	protein	(FKRP)	uses	CDP-Rbo	as	substrate	(table	1)	and	transfers	a	second
consecutive	RboP	to	α-DG	[27,28,60].	Coracle	expression	and	distribution	at	the	SJ	was	also	affected	by	CG7379KD.	2019Sequence	expression	of	supernumerary	B	chromosomes:	function	or	fluff?Genes	(Basel)	10,	123.	(doi:10.1007/s12672-014-0199-5)	Crossref,	PubMed,	ISI,	Google	Scholar63.	Crossref,	Google	Scholar14.	The	best-fit	model	of
molecular	evolution	was	selected	using	akaike	information	criteria	(AIC)	in	the	ProtTest	3	software	[54].	This	serves	therefore	as	a	powerful	assessment	of	ectopically	expressed	haem	transporters	in	order	to	confirm	their	predicted	function.	Lamb	RS,	Ward	RE,	Schweizer	L,	Fehon	RG.	1985Identification	of	a	family	of	human	centromere	proteins
using	autoimmune	sera	from	patients	with	scleroderma.	The	protein	alignments	have	been	carried	out	in	the	multiple	sequence	alignment	resource	muscle	available	at	EMBL-EBI	(	).Given	the	genetic	importance	of	the	fruit	fly,	Drosophila	melanogaster	(Insecta,	Diptera),	for	the	study	of	muscle	degeneration	(see	Results	and	discussion),	some	relevant
orthologues	are	reported	for	Drosophilidae.	Birkett	CR,	Foster	KE,	Johnson	L,	Gull	K.	All	chemicals	were	dissolved	in	DMSO,	kept	at	−20°C,	and	used	in	a	0.25–1%	DMSO	solution.The	Schizosaccharomyces	pombe	SAK933	strain	(h90	ade6	leu1	ura4-D18	GFP-atb2≪kanr	sid4-mcherry≪hygr	caf5::bsdR	pap1Δ	pmd1Δ	mfs1Δ	bfr1Δ	dnf2	Δ	erg5::ura4+)
[57]	used	for	the	phenotypic	screening	in	this	study	was	grown	at	30°C	in	yeast	extract	(YE)	medium	containing	adenine,	leucine,	uridine	and	histidine.	ExM	visualizes	three-dimensional	morphology	of	the	subpellicular	corset	and	the	axoneme.	As	the	haem	content	in	the	C.	218,	134-149.	Following	fertilization,	sister	chromatids	will	separate	at
anaphase	of	meiosis	II	and	the	second	polar	body	will	be	extruded	(figure	1a).	ricinus	cathepsin	B	within	a	midgut	digest	cell	of	partially	fed	adult	I.	All	crosses	were	performed	at	25°C.Electroantennograms	(EAGs)	were	recorded	as	per	Tom	et	al.	2016Centromere	and	kinetochore	gene	misexpression	predicts	cancer	patient	survival	and	response	to
radiotherapy	and	chemotherapy.	It	is	known	to	have	evolved	multiple	times	and	to	be	a	conserved	feature	in	female	meiosis	in	animals	as	well	as	in	spermatophytes	[20].	The	emergence	of	the	full	pathway	in	early	metazoan	groups	such	as	Placozoa	and	Cnidaria	(well	before	the	rise	of	more	complex	bilaterians)	may	suggest	the	crucial	importance	of	a
fully	functional	α-DG	for	stronger	connections	between	the	cytoskeleton	and	the	muscular	fibres	that	are	needed	for	a	general	improvement	in	movement	and	locomotion,	as	already	observed	in	Annelida	and	Mollusca	(especially	in	Cephalopoda).In	Porifera,	the	overall	degree	of	conservation	is	low.	For	this	we	used	apple	as	a	fruit	on	which	both	lines
laid	well	(compared	to	control	plates,	one-way	ANOVA	with	Dunnett's	multiple	comparison,	ab3A-1	p	<	0.01,	ab3A-2	p	<	0.05),	but	for	which	we	had	observed	no	preference	difference	between	ab3A-1	and	ab3A-2	flies	(two-way	ANOVA	with	Bonferroni	post-tests,	apple	ab3A-1	v	ab3A-2,	p	>	0.05).	Under	these	conditions,	CWD	cells	are	extruded	from
the	vegetative	mycelia.	(doi:10.1128/MCB.01176-14)	Crossref,	PubMed,	ISI,	Google	Scholar51.	The	spacing	of	corset	microtubules	was	previously	determined	by	transmission	EM	as	being	24	nm	[7].	Ripp	&	Miller	[9]	demonstrated	experimentally	that	the	ability	of	temperate	phage	F116	and	virulent	phage	UT1	to	establish	pseudolysogenic
relationship	with	slowly	growing	P.	However,	the	X	chromosome	univalents	that	segregated	intact	experienced	preferential	segregation	to	the	egg	(table	1).	The	mispositioned	CENP-ACnp1	is	able	to	recruit	kinetochore	proteins.	Iwata-otsubo	A,	Dawicki-mckenna	JM,	Akera	T,	Falk	SJ,	Black	BE.	Thöny-Meyer	L.	Building	upon	the	theory	that	cell	wall
deficiency	could	be	an	escape	mechanism	for	phage	attack,	the	holin-endolysin	system	might	also	play	an	important	role.	(doi:10.1093/molbev/msu148)	Crossref,	PubMed,	ISI,	Google	Scholar73.	Genes	(Basel)	8,	1-14.	coli	not	only	in	starved,	non-growing	but	also	in	slowly	growing	cells	[1].	Ends	of	individual	corset	microtubules	are	indicated	with
asterisks.	6,	263-289.	Pidoux	ALet	al.2009Fission	yeast	Scm3:	a	CENP-A	receptor	required	for	integrity	of	subkinetochore	chromatin.	However,	CENP-A	is	loaded	at	G2	in	fission	yeast	and	plant	tissues	[69–71].	18,	1631-1638.	(doi:10.1534/genetics.118.301305)	Crossref,	PubMed,	ISI,	Google	Scholar181.	2,	329-335.	Open.	2018Phage	mobility	is	a	core
determinant	of	phage-bacteria	coexistence	in	biofilms.	Confocal	z-planes	encompassing	corset	microtubules	in	the	vicinity	of	the	coverslip	and	oriented	approximately	parallel	to	the	image	plane	were	projected	to	two-dimensional	by	the	average	intensity	algorithm.	Takemoto	A,	Kawashima	SA,	Li	JJ,	Jeffery	L,	Yamatsugu	K,	Elemento	O.	Unlike	the
wild-type	strain,	which	is	not	efficient	in	haem	uptake,	the	Δhem1	strain	exhibited	the	increased	capacity	to	internalize	haem	from	the	culture	medium	[26].	Here,	small	molecules	are	produced	that	serve	as	phage	inhibitors	[34].	(i)	Three-dimensional	reconstruction	of	the	cellular	volume;	(ii)	a	view	of	the	three-dimensional	reconstructed	BB	area
without	the	bottom	and	top	most	corset	microtubules;	(iii)	distal	part	of	the	axoneme	with	the	anterior	end	of	the	corset	of	a	cell	different	to	the	one	shown	on	left,	and	imaged	at	a	higher	magnification.	Azimi	T,	Mosadegh	M,	Nasiri	MJ,	Sabour	S,	Karimaei	S,	Nasser	A.	(doi:10.1073/pnas.1102343108)	Crossref,	ISI,	Google	Scholar3.
(doi:10.1098/rstb.1989.0037)	Link,	ISI,	Google	Scholar6.	The	cells	were	pelleted	by	centrifugation	for	5	min	at	800	g,	followed	by	two	washes	with	PBS,	or	with	PBS	supplemented	with	3.3	mM	glucose	(Penta,	G01102)	in	the	case	of	bloodstream	T.	The	hxn6	mutation	is	a	G1171A	transition	within	the	hxnV	ORF	(see	below	for	correction	of	the	hxnV
gene	model	in	electronic	supplementary	material,	figure	S1)	resulting	in	W296STOP	(amber).	2013The	road	to	maturation:	somatic	cell	interaction	and	self-organization	of	the	mammalian	oocyte.	As	CPC	destabilizes	microtubule	interactions,	particularly	those	experiencing	low	tension,	the	authors	examined	the	spindle	for	asymmetry	that	CPC	could
act	upon.	This	is	essentially	the	same	phenomenon	that	Lwoff	[15]	described	as	the	‘carrier	strain’.	Fernández-Alvarez	A,	Elías-Villalobos	A,	Ibeas	JI.	B	79,	428-434.	Science	272,	1910-1914.	(doi:10.1016/j.fgb.2011.03.004)	Crossref,	PubMed,	ISI,	Google	Scholar14.	2007Abnormalities	in	cell	proliferation	and	apico-basal	cell	polarity	are	separable	in
Drosophila	lgl	mutant	clones	in	the	developing	eye.	Biomolecules	9,	910052.	Microscopic	examination	of	haem	accumulation	in	digest	cells	IrHRG-KD	ticks.	The	relative	mRNA	levels	were	measured	by	RT-qPCR	and	data	were	processed	according	to	the	relative	standard	curve	method	[24]	with	the	γ-actin	transcript	(actA/AN6542)	as	reference.	22,
631-637.	Parasitenkd.	113(Pt	24),	4587-4603.
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