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Competition- old	room
(individual	fittest	type,	lytic	virus,	selfish,	

mathematical,	game	theory,	population	genetics)

vs
Cooperation- new	room

(symbiosis,	diffuse	group	selection,	persistent	cryptic-
virus,	synergistic	social	genomes,	context	dependent,	

regulatory	networks)

Lytic	vs persistent	virus	as	a	necessary	set?!
Silence	is	golden	(and	small	RNA	usually	involved)

The	virosphere is	both!



No	life	is	fit	unless	it	is	in	the	context	
of	its	current	virosphere

Collective	of	RNA	sub-agents



Eigen’s QS: mutant halo around master fittest type (no interactions)
A theoretical construct – little experimental reference



VSV	Virion	and	
Genome

• Bullet	shaped	virus
• 5	proteins	present	in	different	
amounts	(N,	G,	M,	P	and	L)

• ~	11,000	bases,	genes	in	
opposite	order	of	how	you	see	
mRNA

• L	and	P	function	together	to	cap	
mRNA,	generate	mRNA,	polyA +-
sense	viral	mRNA	and	replicate	
viral	genome	(RNA	synthesis	
enzymes	in	virion)



Transcriptional Polarity

é
Defective	product;	small	(stem-loop)	RNAs:	strong	interference	with	
‘master	fittest	type’	– can	promote	persistence
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Established 
characteristics of 

quasispecies evolution
¨ Not fittest type; a consortia that needs errors 

(group selection with consensus type)
¨ Participation of defectives and

mutants important (the lethal/unfit)
¨ Complementation, cooperation, interference

preclusion, competition all occur
¨ Diversity per se provides fitness
¨ Preclusion of prior consensus type: dynamic



The	HCV	examplar:
QS	based	identity/exclusion	

Dynamic	persistence	via	ongoing	RNA	synthesis
Quasispecies	determined	biology
Group	(clade)	preclusion	(identity)

The	role	of	stem-loop	RNA	interactions	- consortia
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RNA	Genome."	Biochemistry (2013).

Satellite	tobacco	mosaic	virus	(STMV)	as	the	‘hydrogen’	of	+	RNA	viruses	(McPherson):
core	role	for	stem-loop	RNA	interactions		(1058	nucs)

Strong	evidence	that	‘cooperative’	long	distance	RNA-RNA	interactions	(kissing	loops)	are
needed	for	gene	expression	and	replication.		(FMDV,	HCV	- IRES)

RNA	stem-loops	as	predecessors	(viroids/hammer	heads)– a	way	to	create	interacting	networks







Secondary	structure	of	the	5ʹ-UTR	
of	the	HIV-1	genomic	RNA	(Deforges et	al	2011)

Stem	loop	interactions	crucial	for	RNA	virus	
replication,	RNA	dimerization,	provirus	
formation,	regulation,	packaging	(Identity),	bind	
transcription	factors,	GAG	translation

RNA	is	interacting	as	a	QS-C,	DNA	is	stable

Virus	can	provides	LTRs	(via	defectives)	en		
mass	to	host	DNA:.	New	QS-C	based	RNA	
network	acquisition?

Similarly,	defective	viral	DNA	colonization
events	(i.e.	Maverick)	can	also	provide	diffuse	
interacting	stem-loop	RNAs	(polyadenylation)

Sleiman,	Dona,	et	al.	"Initiation	of	HIV-1	
reverse	transcription	and	functional	role	of	
nucleocapsid-mediated	tRNA/viral	genome	
interactions."	Virus	research (2012)



Virus	role	in	origin	of	the	placenta:	Immunity/gamete	
development/behavior

Darwinian	view	– exapted viral	env genes
convenient	serial	source	of	genes	for
membrane	fusion	&	immune	regulation.		
Error	generated	network	(serial)

Problems:	10	independent	events	
diversity	of	roles/biology
ongoing	ERV/env displacement
transports	immunity/not	barrier
affect	the	first	cell	to	differentiate
failure	to	explain	network	origins
does	not	account	for	coherent		complexity

A	virus-first	view	– Persistence	as	key	via	defectives
virus	persistence	modifies
immunity	via	ERV/QS	and	addiction	modules,	
allows	group	survival	and	creates	identity	

networks
Behavior	- motherhood

Distinct	viral	role	also	in	parasitoid	wasp	reproduction
EX	VIRUS	OMNIA!


