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Two independent studies were conducted at Newport Bay, California to determine the interactions of phages (viruses infecting bacteria) and bacterial hosts.  The first study was conducted for a period of one year to determine the occurrence of temperate and lytic phages and to identify physical, biological, and chemical factors that may influence the life cycles of phages along a trophic gradient.  The second study was conducted to determine the occurrence and morphology of lytic vibriophages in Newport Bay, and their ability to transfer toxin genes from an O1 El Tor strain to environmental non-O1/O139 strains via generalized transduction.


A total of 144 samples were collected throughout a one-year study to determine the occurrence of viruses and lysogens in environmental waters.  Viral and bacterial abundance was highest in the freshwater tributary, ranging from 1.1 x 108 viruses mL-1 and 1.1 x 107 bacteria mL-1,  and lowest in marine water.  However, the occurrence of lysogens was most prevalent in marine water (42% of lysogens inducible by mitomycin C), following a trophic gradient with highest lysogens observed at coastal water and lowest observed at fresh water (23% of lysogens induced).  Seasonal occurrences of lysogens was also apparent, with significantly higher lysogens (> 2 fold) observed during the dry season in freshwater while in brackish water significantly higher lysogens (> 2 fold) were observed during the wet season. 


 A total of 16 vibriophages, phages that infect Vibrio cholerae, were isolated during a one-year period using environmental V. cholerae along a trophic gradient of Newport Bay, California.  These phages were frequently isolated during the summer months.  Morphological identification of these isolated vibriophages showed that they belonged to the family of Myoviradae or Siphoviradae family.  Enzyme digestion of vibriophage genomes showed that although some phages belonged to the same family, differences were apparent at the genome level.  Isolated vibriophages were subjected to nine environmental Vibrio hosts, showing that some were able to infect a broad range of hosts.  Our study also demonstrated that multiple environmental vibriophages can transfer ctxA gene from O1 El Tor strain to environmental V. cholerae via generalized transduction. 
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