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“life” can be pretty good for a virus
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Viruses can have high mutation rates
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Fithess

Jack-of-all-Trades
IS a Master of None

Has more offspring
from each infected
host

Can have offspring in

more hosts, reduced
\ search time

Host Range




Jack-of-all-Trades
IS a Master of None

Will a larger HR
range reduce
fitness on the

usual host?
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Phage ¢6

Like eukaryotic virus
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Pseudomonas Phylogeny

16S rRNA, gyrB,
rpoB, rpoD, mviN,
bioB
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P. pseudoalcaligenes

atrofaciens fomato
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Fitness = 24h Competition




Duffy et al 2006 Genetics

Mutation

|

|

|

|

|

|
o Yo
o

o
. S
Uo ssaull4 \

E
/20 S\
> X
e X

»
" YIS
»
N ~
N <
N <
[]

Cost of phi6 expanded HR

}JSOH [eulblIQ

4
4
4

N/




Duffy et al 2006 Genetics

LO
o

o
. S
Uo ssaull4 \

E
/20 S\
> X
e X

»
" YIS
»
N ~
N <
N <
[]

Cost of phi6 expanded HR

}JSOH [eulblIQ

4
4
4

N/




How does one HR mutation affect
subsequent HR mutations?

E8G, G515S infect P, T&E
WT infects P



How does one HR mutation affect
subsequent HR mutations?

E8G, G515S infect P, T&E
WT infects P

Same ways of mutating to infect A”
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Change in Shannon entropy
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Change in Shannon entropy
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Epistasis among HR mutations

Protein structure?

Serial host shifting rarer




Generalists’ evolution
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Relative fithess on P

2.5

Generalism can hurt fithess on
original host
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Relative fithess on P

Generalism can hurt fithess on
original host
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WT

Generalist environments had

stronger selection
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HR expansion: + & -

Fitness and epistatic costs of HR mutations

Which host(s) are around?
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