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1. Bacterial Growth Curves and their Interpretation: Concepts

1.1. Bacteria reproduce through a process called cell division, which results in two identical daughter cells. If the growth conditions are favorable, bacterial populations will grow exponentially. 

1.2. Bacterial growth curves plot the amount of bacteria in a culture as a function of time. A typical growth curve progresses through four stages: lag phase, exponential phase, stationary phase, and death phase. 
  
1.3. The lag phase is the time it takes for bacteria to reach a state where they can grow and divide quickly. 

1.4. After this, the bacteria transition to the exponential phase, where cell growth exceeds cell death. The rate of exponential growth of the bacterial culture during this phase can be expressed as the doubling time, the fastest rate at which bacteria can reproduce under specific conditions. 

1.5. The stationary phase comes next, where bacterial cell growth plateaus and the growth and death rates even out due to environmental nutrient depletion.  

1.6. Finally, the bacteria enter the death phase. This is where the rate of cell death overtakes that of growth due to ongoing nutrient depletion. 

1.7. The amount of bacteria present in a culture can be quantified in two ways: via colony forming units, CFUs, or optical density measurements. Growth curves can be produced with either of these measurements. 

1.8. To obtain CFUs, a 1:10 series of dilutions is performed at regular timepoints, determined by the bacteria species and growth conditions, and 100 μL of each dilution is spread plated. 

1.9. The plates are then incubated and the clonal colonies are counted. The dilution plate for a given timepoint that grows between 30 and 300 colonies is used to calculate the CFUs/mL for that timepoint. 

1.10. Optical density is measured with a spectrophotometer and it gives an instant approximation of the bacterial cell count. Typically, a wavelength of 600 nm, also referred to as OD600, is used for optical density measurements of bacterial cell culture.  The optical density of a culture is measured in relation to a media blank and increases as bacterial cell density increases.

1.11. While optical density is less precise than CFUs, it is convenient because it less time consuming to obtain and requires relatively few Bot reagents. 

1.12. [bookmark: _GoBack]Both techniques can be used together to create a standard curve that more accurately approximates the bacterial cell count of a culture. 

1.13. In this video, you will learn how to obtain CFU and OD600 measurements from timed serial dilutions of E. coli. Then, two growth curves using the CFU and OD600 measurements, respectively, will be plotted before being related by a standard curve. 















