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1. The immune system protects the body from invading pathogens by generating leukocytes, also called white blood cells.  When a pathogen successfully infects an organism, a wide variety of leukocytes are activated, and this coordinated reaction is called an immune response.  
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2. Frequently, it is useful for researchers to be able to identify the specific type and number of immune cells that have been activated in response to a pathogen.  

3. Flow cytometry is a technique that allows researchers to separate cells based on specific epitopes expressed on their surfaces.  

4. This is accomplished using fluorochrome-tagged monoclonal antibodies which bind to known immune cell-specific epitopes, and upon excitation these bound fluorochromes emit a wavelength of light which can be detected and scored by a flow cytometer.

5. Flow cytometers are composed of 3 systems.  The fluidic system transports cells in a stream such that they pass in front of a laser one by one.  The optical system is composed of lasers and detectors which recognize the presence or absence of the fluorophores. Finally, the electronic system converts the collected optical data into electronic files for analysis.

6. An extension of flow cytometry is the Fluorescence-Activated Cell Sorter or FACS [pronounce FAX], which allows for the enrichment of specific cell populations so they can be studied independently.  

7. Cell sorting is accomplished using a vibrating nozzle within the fluidic stream,  which forms micro-droplets, each containing a single cell.  Then, a detector determines whether or not fluorescent light is being emitted from each droplet… and based on that information, an electromagnet gives each cell a negative or positive charge. 

8. Next, a strong electric field sorts the differently charged droplets into separate containers.  Ultimately, one of the containers will contain a homogeneous population of cells based on the expression of a specific cell surface molecule.  

9. In this video you will learn how to use flow cytometry to isolate leukocytes from mouse spleen tissue and FACS to select for B lymphocytes. 
 
















