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1.1. Immunocytochemistry and immunohistochemistry are staining methods for a protein of interest in cultured cells and tissues respectively (1.1.1). The basic principle of both related techniques involves using specific antibodies tagged with a detection system to identify and visualize the protein and determine its location within the cells and tissues, as well as the relative levels. (1.1.2)
1.1.1. See Storyboard
1.1.2. See Storyboard

1.2. The process in either experiment begins with sample preparation. (1.2.1).
1.2.1. See Storyboard

1.3. For immunocytochemistry, which specifically visualizes protein or antigen locations in cells, this involves 3 steps (1.3.1). The first step is ‘plating’, which entails culturing the cells in growth media on a coverslip or slide…typically in the wells of a culture plate (1.3.2). This is followed by ‘fixation’, where a precipitating or crosslinking agent like paraformaldehyde is added to the cells to preserve the structural integrity of the proteins and prevent enzyme activity from degrading them (1.3.3). 
1.3.1. See Storyboard
1.3.2. See Storyboard
1.3.3. See Storyboard

1.4. The last step is ‘permeabilization’, which involves adding a detergent to make the cell membranes permeable for the staining. (1.4.1)
1.4.1. See Storyboard

1.5. In the counterpart method, immunohistochemistry, proteins or antigens are visualized in tissues, and sample preparation has 5 steps. First, the whole tissue is subjected to ‘fixation’, usually with paraformaldehyde (1.5.1). This is followed by ‘embedding’ of the tissue in a block of paraffin, and then ‘sectioning’ of this block using a machine called a microtome to cut the tissue into thin slices which can be placed onto slides. (1.5.2)
1.5.1. See Storyboard
1.5.2. See Storyboard

1.6. Next, the slides are subjected to ‘deparaffinization’ or removal of the paraffin from around the tissue slice (1.6.1). Then an optional ‘antigen retrieval’ step can be performed. This can either be done using heat…or enzymes…to unmask epitopes that were crosslinked during fixation, making them available for antibody binding (1.6.2).
1.6.1. See Storyboard
1.6.2. See Storyboard

1.7. [bookmark: _GoBack]After the appropriate sample preparation, a target-specific primary antibody is added to the cell…or tissue sample. (1.7.1) This primary antibody should bind to the protein of interest. (1.7.2)
1.7.1. See Storyboard
1.7.2. See Storyboard

1.8. Next, a ‘secondary antibody’ is added, which detects and binds to the primary antibody. (1.8.1)
1.8.1. See Storyboard

1.9. This secondary antibody is conjugated to, or can bind to, an enzyme called HRP. When its specific substrate DAB is added, HRP converts this to an insoluble brown precipitate. This brown stain marks the location of the target protein. (1.9.1)
1.9.1. See Storyboard

1.10. The slides are also stained with Hematoxylin, which labels the nuclei in blue, and provides a spatial reference point for determining subcellular localization. (1.10.1)
1.10.1. See Storyboard

1.11. After that, mounting media is added to the slide, followed by a coverslip, in order to seal and preserve the stained sample. Finally, the slides can be imaged on a light microscope. (1.11.1)
1.11.1. See Storyboard

1.12. In this video, you will observe the sample preparation technique for plated cells and tissue sections, followed by immunostaining of the tissue sections. (1.12.1)
1.12.1. Selected shots from the protocol TBD



