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1. Plaque Assay for Prokaryote Viruses: Concepts

1.1. Bacteriophages, also called “phages,” are viruses that specifically infect bacteria…and we can confirm their presence and quantify them using a tool called the plaque assay.
1.1.1. Title slide

1.2. Bacteriophages infect their susceptible hosts by first attaching to the bacterial cell wall and injecting their genetic material. Then, they hijack the cell’s biosynthetic machinery to replicate their DNA and produce numerous progeny phage particles which they then release by lysing and killing the host cell.

1.3. This lytic activity is the basis of a widely used phage enumerating technique, known as the plaque assay, or double agar layer assay.

1.4. Here, a bacteria-phage mix is first prepared in a molten nutrient broth, containing low concentration agar. All bacteria used in the mix should be alive and actively dividing in the log phase of their growth, which will ensure that any bacterium that a phage encounters will be infectible.

1.5. [bookmark: _GoBack]Next, this molten bacterial-phage agar mix is spread over a more solid, concentrated agar nutrient medium which is already solidified on a petri dish. On incubation at room temperature, the low concentration agar-phage-bacteria broth also solidifies, to form a soft agar overlay. Here, the bacterial cells can derive additional nutrients from the bottom layer and should rapidly multiply to produce a confluent lawn of bacteria. 

1.6. However, as phage particles are also present in the soft layer, these will penetrate and replicate within the bacteria, culminating in cell lysis which releases multiple progeny. These phage progeny then infect the neighboring cells, as the semi-solid state of the bacteria-phage layer restricts their movement to more distantly located host cells. 

1.7. This cycle of infection and lysis continues over multiple rounds, killing a large number of bacteria in a localized area. The effect of the neighboring cells being destroyed is to produce a single circular, clear zone called a plaque, which can be seen by the naked eye…effectively amplifying the bacteriolytic activity of the phage and enabling their enumeration. 
1.8. The number of plaques on a petri plate are referred to as Plaque-Forming Units, or PFUs, and, providing the initial bacteriophage concentration was sufficiently dilute, should directly correspond to the number of infective phage particles in the original sample. 

1.9. This technique can also be used for characterization of plaque morphology to aid in identification of phage types, or to isolate phage mutants.

1.10. In this lab, you will learn how to perform the plaque assay for enumerating phages, using the T7 phage of E. coli as an example. 








