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Viruses in the Marine Environment 

Suttle 2005 (Nature) 



Host: 
 Synechococcus 

Small unicellular cyanobacteria 
 
Photosynthetic primary producers 
 
 

http://www.bio.ic.ac.uk/research/barber/psIIimages/PSII.jpg 



Bidle and Falkowski, 2004  
 



Virus:  
Cyanophages 

dsDNA bacteriophages 
 
Myoviruses  and Podoviruses 
  180,000 bp                     48,0000 bp 

Virus 1   control cells Virus 2   control cells 



The Secret Lives of Marine Viruses 

1.  How many different types of marine 
cyanophages are there?

2.  What is the biogeography of marine 
cyanophages? 

3.  How much genomic diversity is present 
in natural populations of cyanophages?

4.  How do cyanophages evolve and coexist 
with their hosts?Furhman 1999 Nature 

Biological Oceanography 
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2. Seawater dilutions 

Cyanophage Isolation 

4. Polymerase Chain Reaction & 
DNA Sequencing 

g43 DNA polymerase gene 

1. Collect surface 
seawater 

3. Extinction 
dilution plates 

 
Clear wells 

indicate viral 
lysis 

RIM1 

RIM2 

5. Plaque-purify for host 
range tests, experimental 
evolution  and genome 
sequencing 



Biogeography 
What are the local and regional spatial and temporal 
patterns of cyanophage community composition? 

 
Cyanophage communities 
analyzed over different temporal 
and spatial scales. 
 
~3,000 viral isolates genotyped 
 
1 site RW: 800 isolates 
 41 samples over 6 years 
 
9 sites SNE: 1726 isolates 
 7 samples over 15 months 
 
1 site Long Island: 102 isolates 
 7 samples over 13 months 
 
12 sites Bermuda: 488 isolates 
 6 samples over 22 months 

Marston et al 2013 





0.1

Amino acid neighbor-joining tree of 218 genotypes and 18 sequenced 
cyanophages based on g43 DNA polymerase gene 

Cyanophages are genetically diverse  

218 different g43 
genotypes were 
identified. 
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Longer Temporal Patterns of Abundance 

Individual virus types can be isolated 
year after year and exhibit seasonal 

patterns of abundance 

Marston et al 2013 



What are the genes involved in 
viral-host interactions? 

Evolution of Viral – Host Interactions: 
An experimental approach 

Marston et al 2012 PNAS 
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RIM8 and Synechococcus WH7803 

Virus abundance 

Cell abundance 
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Next-Gen Sequencing of evolved genomes and then map the 
reads back to the ancestral genomes to look for SNPs or Indels. 



 Ofir and Sorek, 2018 Cell 


