
1.   Select for electrophoretic mobility to use as 
marker to determine reassortment !

2.   Determine reassortment rates and relationship 
with genetic distance!
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Methods!

Background!

• .0.8% Agarose/TAE Gel run at 60V at 4˚C!

• Migration of  phage measured in Rf units, relative to the 
migration of  xylene cyanol!

• Multichannel pipette used for quantification of  distribution of  
phage on the gel lane!

• Phage were crossed at a multiplicity of  infection (MOI) of  10. 
Bacteria were washed after adsorption of  phage and after cells 
lysed (single burst), lysate was filtered.!

• Prop. of  hybrids determined using Gaussian mixture models in 
mixtools package in R. !

• Genetic distances were the sum of  branch lengths in a 
phylogenetic tree generated by Mr. Bayes using 300bp of  the M 
segment (involved in host range).!

Study Species!
• Bacteriophage φ6, related field-collected cystoviruses!

• Host: Pseudomonas phaseolicola i.e., P. syringae pv. phaseolicola !

• φ6 selected for cooperative and selfish (“cheater”) strains 
in the lab (Turner and Chao, 1999; Turner and Chao, 2003)!

• Successful isolation of  Cystoviruses (relatives ofφ6) from 
nature and biogeographic analysis to quantify large scale 
reassortment patterns (Silander et al. 2005)!

• Fitness consequences of  reassortment of  individual strains 
from the wild are not known.  Are there cheaters in nature?!

Results!

Experimental Setup!

Future Directions!

Sex occurs in cystoviruses when genomic 
RNA fragments reassort during 
coinfection of  a cell, creating hybrid 
progeny with fragments from different 
parental viruses.  Laboratory studies of  
the bacteriophage φ6 have shown that 
depending on rates of  coinfection, viruses 
can evolve strategies to exchange genetic 
material evenly (cooperation) or bias 
genetic exchange in their favor (conflict/
cheating). Recently, cystoviruses have 
been isolated from nature, opening the 
door for questions relating to their 
reproductive strategies in the wild.  !
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The goal of  this study was to develop electrophoretic mobility as a 
phenotypic marker, in order to study the relationship between genetic 
distance and sex in a collection of  wild cystoviruses.  We were able to select 
φ6 for fast and slow electrohporetic mobility, to use as a reference strain in 
crosses with wild viruses.  We crossed each of  the wild stains with the fast-
moving φ6 and calculated the rate of  reassortment.  Genetic distance as 
measured was weakly related to reassortment.  Other factors such as 
competitive ability in coinfection  and local ecology may play a role in rates 
of  reassortment between strains.   !

• PCR based methods to quantify reassortment.!

• Fitness assays to assess prevalence of  “cheating” strategies in wild 
cystoviruses!

• Determine mechanistic basis of  electrophoretic mobility.!
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Objectives!

φ6 “Wild type”!
Electrophoretic 
mobility!

Selection for low electrophoretic mobility (Slow)! Selection for high electrophoretic mobility (Fast)!

Hybrids have intermediate mobility!

φ6(

Electrophoresis!

Gel Sampling for quantification!

Dilution for titering! Plating and counting!

Gel Sampling for  
selection!

Extraction of phage 
from gel segment!

Plating for lysate creation!

Filtering to 
remove bacteria!
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Wild strains reassort withφ6 !

• Single burst lysate of φ6-fast/slow cross 
has intermediate mobility!
• 80-90% of single plaques pulled from 
burst lysate exhibit hybrid phenotype!

• Wild cystoviruses isolated from California 
and New England tested against φ6-fast.!
• CA reassort more readily, but still 
hybridization in NE samples!
• Rate of hybrid formation may provide 
insight into rate of coinfection in the 
natural environment.!
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Reassortment weakly related 
to genetic distance !
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Reassortment may depend on competitive abilities !
during coinfection and local ecological conditions!


