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HIV-1	evades	antibody-mediated	neutralization	through	conformational	masking	of	receptor-binding	sites.	CrossRef	Full	Text	|	PubMed	Abstract	|	Google	Scholar	Emerson,	S.	Rapid,	high-yield	production	in	plants	of	individualized	idiotype	vaccines	for	non-Hodgkin’s	lymphoma.	D.,	Lane,	T.	Ser.	Figure	6.	(1967).	(2004).	E.,	Commandeur,	U.,	Fischer,
R.,	et	al.	B.,	Buonocore,	L.,	Vogel,	L.,	Nachbagauer,	R.,	Krammer,	F.,	and	Rose,	J.	PubMed	Abstract	|	Google	Scholar	Sainsbury,	F.,	and	Lomonossoff,	G.	Modifications	of	the	tobacco	mosaic	virus	coat	protein	gene	affecting	replication,	movement,	and	symptomatology.	Like	all	other	rhabdoviruses	it	has	the	canonical	N,	P,	M,	G,	and	L	genes	in	a
negative	sense	single	stranded	RNA	genome	(Figure	6A).	Table	3	provides	examples	of	some	current	VNP	that	are	being	developed	as	agents	used	in	gene	delivery	(Azizgolshani	et	al.,	2013),	chemotherapy	(Sánchez-Sánchez	et	al.,	2014),	immunotherapy	(Venuti	et	al.,	2015),	vaccines	(Phelps	et	al.,	2007),	and	plant	virus-assisted	sensors	(reviewed	in
Eiben	et	al.,	2018).	Conflict	of	Interest	Statement	The	authors	declare	that	the	research	was	conducted	in	the	absence	of	any	commercial	or	financial	relationships	that	could	be	construed	as	a	potential	conflict	of	interest.	The	ribonucleoprotein	(RNP)	unit,	consisting	of	viral	RNA	associated	with	the	N,	L,	and	P	proteins,	acts	as	the	template	for	viral
transcription	and	replication	(Yang	et	al.,	1998,	1999;	Kawai	et	al.,	1999).	U.,	Simon,	I.	Clinical	development	of	plant-produced	recombinant	pharmaceuticals:	vaccines,	antibodies	and	beyond.	E.,	Huot,	O.	Google	Scholar	Therien,	A.,	Bedard,	M.,	Carignan,	D.,	Rioux,	G.,	Gauthier-Landry,	L.,	Laliberte-Gagne,	M.	PubMed	Abstract	|	Google	Scholar
Schnell,	M.	Recombinant	proteins	from	transgenic	plants.	D.,	Brunellière,	J.,	Stephenson,	K.,	Koshy,	S.,	et	al.	(2009).	Virology	214,	50–58.	Further	experiments	revealed	that	replication	of	delRNA-2	based	molecules	was	not	essential	and	high	yields	of	recombinant	protein	expression	was	still	achieved	in	the	absence	of	RNA-1	(Sainsbury	et	al.,	2008).
M.,	Chichester,	J.	L.	Plant	and	animal	rhabdovirus	host	range:	a	bug’s	view.	PubMed	Abstract	|	Google	Scholar	Mollentze,	N.,	Biek,	R.,	and	Streicker,	D.	Google	Scholar	Dietzgen,	R.	Virology	268,	112–121.	Ethics	40,	673–681.	Vaccine	26,	3395–3403.	Vaccines	3,	119–129.	Infect.	PubMed	Abstract	|	Google	Scholar	Mclain,	L.,	Porta,	C.,	Lomonossoff,	G.
13,	2814–2823.	doi:	10.1371/journal.pone.0055538	PubMed	Abstract	|	CrossRef	Full	Text	|	Google	Scholar	Joelson,	T.,	Akerblom,	L.,	Oxelfelt,	P.,	Strandberg,	B.,	Tomenius,	K.,	and	Morris,	T.	Immunotherapy	of	HPV-associated	cancer:	DNA/plant-derived	vaccines	and	new	orthotopic	mouse	models.	Methods	231,	137–146.	Cell	4,	37–43.	doi:
10.1016/j.coviro.2018.11.002	PubMed	Abstract	|	CrossRef	Full	Text	|	Google	Scholar	Whitt,	M.,	Chong,	L.,	and	Rose,	J.	Cowpea	mosaic	virus-based	systems	for	the	production	of	antigens	and	antibodies	in	plants.	(1998).	PLoS	Pathog.	J.,	Tsai,	C.	J.,	Mebatsion,	T.,	and	Conzelmann,	K.-K.	1,	72–77.	(C)	Recombinant	epitope	(RE)	fused	to	the	CP	C-terminus
using	leaky	UAG	stop	codon	(Sugiyama	et	al.,	1995).	22,	67–73.	37,	D436–D442.	S.,	Chapman,	S.,	Torrance,	L.,	et	al.	Chimeric	plant	virus	particles	administered	nasally	or	orally	induce	systemic	and	mucosal	immune	responses	in	mice.	PubMed	Abstract	|	Google	Scholar	Whitfield,	A.	E.,	Taurog,	R.	E.,	Rhodes,	R.	Structural	insights	into	the	rhabdovirus
transcription/replication	complex.	doi:	10.1371/journal.pone.0015559	PubMed	Abstract	|	CrossRef	Full	Text	|	Google	Scholar	Lartey,	R.	(2002).	Assembly	and	release	of	HIV-1	precursor	Pr55gag	virus-like	particles	from	recombinant	baculovirus-infected	insect	cells.	U.S.A.	94,	5784–5788.	Heterologous	sequences	greatly	affect	foreign	gene	expression
in	tobacco	mosaic	virus-based	vectors.	PubMed	Abstract	|	Google	Scholar	Rioux,	G.,	Babin,	C.,	Majeau,	N.,	and	Leclerc,	D.	PubMed	Abstract	|	Google	Scholar	Maxmen,	A.	E.,	Koukavica,	I.,	Baz,	M.,	et	al.	A.,	and	Rose,	J.	Nano	Lett.	E.,	Loveland,	J.,	Johnson,	J.	benthamiana.	Opin.	Role	of	the	nucleocapsid	protein	in	regulating	vesicular	stomatitis	virus
RNA	synthesis.	Virology	172,	285–292.	However,	the	real	challenge	was	the	co-delivery	of	all	plasmids	needed	for	the	recovery	of	recombinant	viruses	into	a	single	cell.	Digital	memory	device	based	on	tobacco	mosaic	virus	conjugated	with	nanoparticles.	Vaccine	23,	5751–5759.	(1996a).	D.,	Tonks,	P.,	Kliche,	A.,	Kapzan,	R.,	Heeney,	J.	A.,	Sainsbury,	F.,
Lomonossoff,	G.	Most	of	these	attempts	have	been	performed	in	animal	cell	systems,	but	recently	plants	have	also	been	used	as	platform	for	producing	eVLPs	against	avian	H5N1	Influenza	(Landry	et	al.,	2010).	doi:	10.1016/j.biotechadv.2015.04.010	PubMed	Abstract	|	CrossRef	Full	Text	|	Google	Scholar	Cañizares,	M.	Influenza	eVLPs	have	been
produced	from	the	co-expression	of	the	two	major	antigenic	envelope	proteins	hemagglutinin	(HA)	and	neuraminidase	(NA)	plus	matrix	1	(M1)	(Pushko	et	al.,	2005)	or	from	the	co-expression	of	HA	and	M1	to	enable	budding	(Galarza	et	al.,	2005).	229,	20–27.	The	inherent	genomic	characteristics	of	rhabdoviruses,	such	as	having	well-defined
transcription	start/stop	signals	(Stillman	and	Whitt,	1997),	and	the	ability	to	accommodate	large	inserts	while	retaining	high	level	expression	rates	(Haglund	et	al.,	2000),	together	with	negligible	seropositivity	in	the	human	population	(Roberts	et	al.,	1999)	made	VSV	a	lucrative	candidate	for	vaccine	development	and	as	vector	for	a	number	of
biomedical	applications	such	as	recombinant	viral	vaccines	(Safronetz	et	al.,	2015;	Lauretti	et	al.,	2016),	gene	delivery	vectors	(Beier	et	al.,	2013),	or	oncolytic	vectors	(Bridle	et	al.,	2009)	as	exemplified	in	Table	5.	doi:	10.1371/journal.ppat.1004664	PubMed	Abstract	|	CrossRef	Full	Text	|	Google	Scholar	Wang,	Q.,	Chen,	X.,	Luo,	Z.,	and	Fang,	R.
Changes	to	taxonomy	and	the	international	code	of	virus	classification	and	nomenclature	ratified	by	the	international	committee	on	taxonomy	of	viruses	(2018).	PubMed	Abstract	|	Google	Scholar	Steinmetz,	N.	Furthermore,	attempts	to	produce	plant-made	eVLP,	such	as	influenza	HA	VLP,	has	been	so	far	proven	successful	only	because	of	the	inherent
characteristics	of	the	influenza	virus	HA	and	its	ease	of	detachment	as	eVLP	from	plants	cell	surface	(D’Aoust	et	al.,	2010);	a	basis	for	success	not	necessary	applicable	in	other	cases.	pGD	vectors:	versatile	tools	for	the	expression	of	green	and	red	fluorescent	protein	fusions	in	agroinfiltrated	plant	leaves.	PubMed	Abstract	|	Google	Scholar	Jones,	R.
Similarly,	a	deconstructed	virus	strategy	was	developed	for	the	bipartite	RNA1/RNA2	CPMV.	Therefore,	developments	in	reverse	engineering	inherently	enveloped	plant-viruses	such	as	rhabdoviruses	is	expected	to	give	plant	molecular	pharming	a	platform	for	a	wide	range	of	biotechnological	applications,	most	relevant	of	which	is	expressing
enveloped	VLPs	exposing	chimeric	and	complex	antigens.	PubMed	Abstract	|	Google	Scholar	Scholthof,	H.	B.,	Modi,	G.	93,	271–279.	A	tobacco	mosaic	virus-hybrid	expresses	and	loses	an	added	gene.	18,	738–748.	Vector	Res.	E.	J.,	Hidalgo,	J.,	Donson,	J.,	Grill,	L.	The	modifications	included	using	a	hybrid	RdRP	[from	turnip	vein-clearing	virus	(TVCV)]
and	Arabidopsis	actin	2	(ACT2)	as	a	promoter	together	with	removal	of	cryptic	thymine-rich	intron	sites	plus	selective	introduction	of	introns	(Marillonnet	et	al.,	2004,	2005).	L.,	Sampaio,	K.	M.,	Lima,	J.,	Carrondo,	M.	doi:	10.1016/j.coviro.2014.07.004	PubMed	Abstract	|	CrossRef	Full	Text	|	Google	Scholar	Moore,	L.,	Hamorsky,	K.,	and	Matoba,	N.	I.,
Rademacher,	T.,	et	al.	J.,	Cicala,	C.,	Leavitt,	S.	Structure	3,	63–78.	A.,	Buonocore,	L.,	Uprichard,	S.	J.,	Alves,	P.	Potato	yellow	vein	virus:	its	host	range,	distribution	in	South	America	and	identification	as	a	crinivirus	transmitted	by	Trialeurodes	vaporariorum.	doi:	10.1016/j.coviro.2017.07.019	PubMed	Abstract	|	CrossRef	Full	Text	|	Google	Scholar	Lu,
Y.,	Cesar,	E.,	Nadala,	B.	Plant	rhabdoviruses,	share	such	inherent	characteristics,	together	with	dispensability	of	the	G	protein	for	systemic	plant-infection	as	demonstrated	with	SNYV	(Wang	et	al.,	2015).	Such	chimeric	viruses	are	contained	within	the	plant	and	require	less	stringent	containment	controls.	Google	Scholar	Dawson,	W.,	Lewandowski,
D.,	Hilf,	M.,	Bubrick,	P.,	Raffo,	A.,	Shaw,	J.,	et	al.	Acta	Crystallogr.	7:62.	G.,	Goodin,	M.	AI,	VO,	and	RK	contributed	to	manuscript	revision,	and	also	read	and	approved	the	submitted	version.	Footnotes	References	Acosta-Ramírez,	E.,	Pérez-Flores,	R.,	Majeau,	N.,	Pastelin-Palacios,	R.,	Gil-Cruz,	C.,	Ramírez-Saldaña,	M.,	et	al.	Construction	of	a	sonchus
yellow	net	virus	minireplicon:	a	step	toward	reverse	genetic	analysis	of	plant	negative-strand	RNA	viruses.	M.,	and	Gelbart,	W.	Phytopathology	64,	840–845.	Biophys.	cis-Acting	signals	involved	in	termination	of	vesicular	stomatitis	virus	mRNA	synthesis	include	the	conserved	AUAC	and	the	U7	signal	for	polyadenylation.	3,	613–620.	PubMed	Abstract	|
Google	Scholar	Yang,	J.,	Koprowski,	H.,	Dietzschold,	B.,	and	Fu,	Z.	Too	fast	or	not	too	fast:	the	FDA’s	approval	of	Merck’s	HPV	vaccine	Gardasil.	(2012).	Vesicular	stomatitis	virus	as	a	novel	cancer	vaccine	vector	to	prime	antitumor	immunity	amenable	to	rapid	boosting	with	adenovirus.	This	hybrid	design	resulted	in	a	more	stable	vector	that
succeeded	in	the	systemic	expression	of	the	recombinant	protein	(Donson	et	al.,	1991).	Liquid	crystalline	substances	from	virus-infected	plants.	Google	Scholar	Albertini,	A.,	Schoehn,	G.,	Weissenhorn,	W.,	and	Ruigrok,	R.	Mutational	analysis	of	the	pseudoknot	region	in	the	3’	noncoding	region	of	tobacco	mosaic-virus	RNA.	U.S.A.	93,	11359–11365.
Technol.	Necrotic	yellows:	a	newly	recognized	virus	disease	of	lettuce.	It	encodes	a	total	of	four	proteins	two	of	which	are	involved	in	RNA	replication	plus	a	movement	protein	(MP)	and	a	CP	(Goelet	et	al.,	1982).	(D)	Recombinant	VSVΔG	with	foreign	protein	replacing	the	inherent	VSV	glycoprotein.	doi:	10.1016/j.virol.2018.06.018	PubMed	Abstract	|
CrossRef	Full	Text	|	Google	Scholar	Zhang,	X.,	and	Mason,	H.	Early	research	was	based	on	maintaining	an	unmodified	RNA-1	while	introducing	the	recombinant	gene	to	the	RNA-2	construct.	Moreover,	and	importantly,	these	plant-produced	HA	based	eVLP	vaccines	were	found	to	elicit	durable	and	cross-reactive	T	cell	responses	and	are	currently
undergoing	clinical	trials	by	Medicago	(Landry	et	al.,	2014).	Drugs	63,	1021–1051.	PubMed	Abstract	|	Google	Scholar	Conti,	M.	Formation	of	wild-type	and	chimeric	influenza	virus-like	particles	following	simultaneous	expression	of	only	four	structural	proteins.	Plant	Sci.	doi:	10.1056/NEJMoa1102287	PubMed	Abstract	|	CrossRef	Full	Text	|	Google
Scholar	Ahne,	W.,	Jørgensen,	P.	Immunother.	87,	10598–10611.	K.,	and	Citovsky,	V.	D.,	and	Rose,	J.	Figure	4.	M.,	Lomonossoff,	G.	P.	Aquat.	G.,	Kondo,	H.,	Goodin,	M.	E.,	Savard,	P.,	et	al.	Plant	J.	(1937).	doi:	10.1016/bs.aivir.2018.06.001	PubMed	Abstract	|	CrossRef	Full	Text	|	Google	Scholar	Dietzgen,	R.	PubMed	Abstract	|	Google	Scholar	Venters,	C.,
Graham,	W.,	and	Cassidy,	W.	Structural	aspects	of	rabies	virus	replication.	M.,	Shoji,	Y.,	Miura,	K.,	Long,	C.	R.,	Jones,	T.,	Longstaff,	M.,	Chapman,	S.,	Bellaby,	T.,	Smith,	H.,	et	al.	Optimization	of	human	papillomavirus	type	16	(HPV-16)	L1	expression	in	plants:	comparison	of	the	suitability	of	different	HPV-16	L1	gene	variants	and	different	cell-
compartment	localization.	151,	1075–1084.	Hyg.	42,	50–56.	Evaluating	replication-defective	vesicular	stomatitis	virus	as	a	vaccine	vehicle.	C.,	Guo,	M.,	Nasar,	F.,	Johnson,	J.	B	Biol.	Trends	Biotechnol.	The	role	of	viral	evolution	in	rabies	host	shifts	and	emergence.	doi:	10.1006/viro.1993.1107	PubMed	Abstract	|	CrossRef	Full	Text	|	Google	Scholar
Hogenhout,	S.	doi:	10.2174/13816128113199990337	PubMed	Abstract	|	CrossRef	Full	Text	|	Google	Scholar	Peyret,	H.,	and	Lomonossoff,	G.	J.,	Cameron,	T.	Google	Scholar	Emerson,	S.	145,	1232–1240.	(1996).	83,	51–58.	Later,	agRNA	functions	as	a	template	for	progeny	negative-sense	gRNA	(Albertini	et	al.,	2008;	Ivanov	et	al.,	2011).	J.,	Taurog,	R.
Considering	VSV	as	prototype,	the	inherent	rhabdovirus	characteristics	of	being	enveloped,	with	defined	genomic	transcription	units	(Schnell	et	al.,	1996b),	genome	stability	(Walker	et	al.,	2015),	and	an	ability	to	stably	incorporate	recombinant	glycoprotein	into	their	envelope	(Schnell	et	al.,	1996a)	make	them	ideal	for	various	biotechnological
applications.	U.	Diagrams	showing	different	replicon-based	expression	systems.	Table	4.	37,	595–611.	L.,	and	Cepko,	C.	162,	126–137.	Bioconjug.	Table	1	lists	a	number	of	plant-made	pharmaceutical	proteins	expressed	using	full-viral	vectors.	The	ability	to	rescue	VSV	without	its	inherent	G	protein	(VSVΔG)	gave	the	opportunity	to	generate	safer	non-
propagating	VSV	based	vaccines	(Roberts	et	al.,	1999).	(A)	Described	replicon	design	is	capable	of	replication,	cell-to-cell	movement,	transcription,	and	replication,	while	designs	(B,C)	are	capable	of	all,	but	deficient	in	cell-to-cell	movement.	5,	1931–1936.	P.,	Chernish,	R.,	and	Rose,	J.	C.,	and	Cunha,	N.	Immunoabsorbent	nanoparticles	based	on	a
tobamovirus	displaying	protein	A.	Google	Scholar	Tremblay,	A.,	Beauchemin,	C.,	Séguin,	A.,	and	Laliberté,	J.-F.	The	tobamovirus	capsid	protein	functions	as	a	host-specific	determinant	of	long-distance	movement.	PubMed	Abstract	|	Google	Scholar	Emerson,	S.	9,	541–553.	O.,	Couture,	M.	The	family	Rhabdoviridae:	mono-and	bipartite	negative-sense
RNA	viruses	with	diverse	genome	organization	and	common	evolutionary	origins.	Vaccine	9,	545–548.	Sci.	137,	7–19.	BMC	Biotechnol.	The	production	of	hemagglutinin-based	virus-like	particles	in	plants:	a	rapid,	efficient	and	safe	response	to	pandemic	influenza.	241,	59–67.	A.,	Beigel,	J.	17,	1289–1296.	Along	this	idea	attempts	have	been	made	to
produce	various	eVLPs	for	vaccine	purposes,	e.g.,	against	influenza	virus	(production	of	eVLPs	in	insect	cells	expressing	influenza	virus	structural	proteins)	(Khurana	et	al.,	2011),	HIV	(based	on	virosome,	in	vitro	associated/spiked	with	an	HIV1	gp41-derived	peptide)	(Leroux-Roels	et	al.,	2013)	and	breast	cancer	(based	on	in	vitro	association	of
antigenic	peptides	to	synthesized	phospholipid	membranes)	(Wiedermann	et	al.,	2010).	Plant	Biotechnol.	56,	473–484.	Virology	179,	815–820.	9,	41–71.	The	production	of	recombinant	pharmaceutical	proteins	in	plants.	Cell	106,	539–549.	Reactivation	of	an	integrated	disabled	viral	vector	using	a	Cre-loxP	recombination	system	in	Arabidopsis	thaliana.
Agroinfiltration	as	an	effective	and	scalable	strategy	of	gene	delivery	for	production	of	pharmaceutical	proteins.	Virology	441,	12–17.	A.,	Sabatini,	B.	D.,	Nancy,	P.	Google	Scholar	Vinson,	C.	PubMed	Abstract	|	Google	Scholar	Marillonnet,	S.,	Giritch,	A.,	Gils,	M.,	Kandzia,	R.,	Klimyuk,	V.,	and	Gleba,	Y.	To	build	a	virus	capsid:	an	equilibrium	model	of	the
self	assembly	of	polyhedral	protein	complexes.	16,	213–222.	Visualization	of	protein-nucleic	acid	interactions	in	a	virus	-	refined	structure	of	intact	tobacco	mosaic-virus	at	2.9-a	resolution	by	X-ray	fiber	diffraction.	SARS	vaccine	based	on	a	replication-defective	recombinant	vesicular	stomatitis	virus	is	more	potent	than	one	based	on	a	replication-
competent	vector.	T.,	Lane,	L.	Immunol.	doi:	10.1128/JVI.01885-17	PubMed	Abstract	|	CrossRef	Full	Text	|	Google	Scholar	Thanavala,	Y.,	Yang,	Y.,	Lyons,	P.,	Mason,	H.,	and	Arntzen,	C.	D.	The	first	was	with	the	full	foreign	protein	incorporated	into	the	VSV	envelope	(Figure	6B)	while	the	second	was	the	exoplasmic	domain	of	the	foreign	protein	fused
upstream	of	the	transmembrane	domain	and	the	cytoplasmic	tail	of	the	VSV	glycoprotein	(Figure	6C).	82,	207–219.	Top.	(1994).	Vaccine	27,	5069–5076.	A.,	Randolph,	L.	R.,	Hogenhout,	S.,	Deng,	M.,	and	Bragg,	J.	A.,	Redinbaugh,	M.	Google	Scholar	Dunigan,	D.	E.,	Johnson,	J.	K.,	et	al.	(1999).	Extremely	high-level	and	rapid	transient	protein	production
in	plants	without	the	use	of	viral	replication.	66,	275–279.	R.,	Bellaby,	T.,	Helliwell,	S.	Furthermore,	the	gRNA	is	flanked	by	UTRs	termed	3′	leader	and	5′	trailer	(Fu,	2005)	(Figure	5B).	138,	287–298.	doi:	10.1021/nn1028696	PubMed	Abstract	|	CrossRef	Full	Text	|	Google	Scholar	Kapadia,	S.	77,	8669–8675.	doi:	10.1016/j.tibtech.2013.05.013	PubMed
Abstract	|	CrossRef	Full	Text	|	Google	Scholar	Arnheiter,	H.,	Davis,	N.	Adv.	U.S.A.	101,	6852–6857.	A	vesicular	stomatitis	virus-based	hepatitis	B	virus	vaccine	vector	provides	protection	against	challenge	in	a	single	dose.	Systemic	expression	of	a	bacterial	gene	by	a	tobacco	mosaic	virus-based	vector.	Barley	yellow	striate	mosaic	virus	and	associated
viroplasms	in	barley	cells.	China	Ser.	doi:	10.3389/fpls.2015.01244	PubMed	Abstract	|	CrossRef	Full	Text	|	Google	Scholar	Nuzzaci,	M.,	Piazzolla,	G.,	Vitti,	A.,	Lapelosa,	M.,	Tortorella,	C.,	Stella,	I.,	et	al.	L.,	and	Wagner,	R.	Genet.	Acta	25,	87–96.	High-yield	production	of	authentic	human	growth	hormone	using	a	plant	virus-based	expression	system.
68,	713–719.	64,	3686–3693.	doi:	10.1093/annonc/mdq256	PubMed	Abstract	|	CrossRef	Full	Text	|	Google	Scholar	Benen,	T.	Extraction	and	downstream	processing	of	plant-derived	recombinant	proteins.	Clin.	G.,	Lippard,	S.	PubMed	Abstract	|	Google	Scholar	Denis,	J.,	Acosta-Ramirez,	E.,	Zhao,	Y.,	Hamelin,	M.	I.,	Vojdani,	F.,	Fronefield,	M.,	Levy,	R.,	et
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12.04.2022	·	Wild	birds	may	harbor	and	transmit	viruses	that	are	potentially	pathogenic	to	humans,	domestic	animals,	and	other	wildlife.	Using	the	viral	metagenomic	approach,	we	investigated	the	virome	of	cloacal	swab	specimens	collected	from	3182	birds	(the	majority	of	them	wild	species)	consisting	of	>	87	different	species	in	10	different	orders
within	the	Aves	…	Tobacco	mosaic	virus	(TMV)	is	a	positive-sense	single-stranded	RNA	virus	species	in	the	genus	Tobamovirus	that	infects	a	wide	range	of	plants,	especially	tobacco	and	other	members	of	the	family	Solanaceae.The	infection	causes	characteristic	patterns,	such	as	"mosaic"-like	mottling	and	discoloration	on	the	leaves	(hence	the	name).
TMV	was	the	first	virus	to	be	discovered.	12.04.2022	·	Wild	birds	may	harbor	and	transmit	viruses	that	are	potentially	pathogenic	to	humans,	domestic	animals,	and	other	wildlife.	Using	the	viral	metagenomic	approach,	we	investigated	the	virome	of	cloacal	swab	specimens	collected	from	3182	birds	(the	majority	of	them	wild	species)	consisting	of	>
87	different	species	in	10	different	orders	within	the	Aves	…	A	bacteriophage	(/	b	æ	k	ˈ	t	ɪər	i	oʊ	f	eɪ	dʒ	/),	also	known	informally	as	a	phage	(/	ˈ	f	eɪ	dʒ	/),	is	a	virus	that	infects	and	replicates	within	bacteria	and	archaea.The	term	was	derived	from	"bacteria"	and	the	Greek	φαγεῖν	(phagein),	meaning	"to	devour".Bacteriophages	are	composed	of	proteins
that	encapsulate	a	DNA	or	RNA	genome,	and	may	have	structures	that	are	either	...	A	bacteriophage	(/	b	æ	k	ˈ	t	ɪər	i	oʊ	f	eɪ	dʒ	/),	also	known	informally	as	a	phage	(/	ˈ	f	eɪ	dʒ	/),	is	a	virus	that	infects	and	replicates	within	bacteria	and	archaea.The	term	was	derived	from	"bacteria"	and	the	Greek	φαγεῖν	(phagein),	meaning	"to	devour".Bacteriophages
are	composed	of	proteins	that	encapsulate	a	DNA	or	RNA	genome,	and	may	have	structures	that	are	either	...	12.04.2022	·	Wild	birds	may	harbor	and	transmit	viruses	that	are	potentially	pathogenic	to	humans,	domestic	animals,	and	other	wildlife.	Using	the	viral	metagenomic	approach,	we	investigated	the	virome	of	cloacal	swab	specimens	collected
from	3182	birds	(the	majority	of	them	wild	species)	consisting	of	>	87	different	species	in	10	different	orders	within	the	Aves	…	Tobacco	mosaic	virus	(TMV)	is	a	positive-sense	single-stranded	RNA	virus	species	in	the	genus	Tobamovirus	that	infects	a	wide	range	of	plants,	especially	tobacco	and	other	members	of	the	family	Solanaceae.The	infection
causes	characteristic	patterns,	such	as	"mosaic"-like	mottling	and	discoloration	on	the	leaves	(hence	the	name).	TMV	was	the	first	virus	to	be	discovered.
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