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1.1 Bacteria are microscopic living organisms that have many distinguishing characteristics such as shape, arrangement of cells, whether or not they produce capsules, and if they form spores. These features can all be visualized by staining, and aid in the identification and classification of different bacterial species.

1.2 [bookmark: _GoBack]To examine the first two characteristics of cell shape and arrangement, we can use a simple technique called Gram staining. Here, crystal violet is applied to bacteria which have been heat-fixed onto a slide.  

1.3 A decolorizer is then applied, and any bacteria with a thick peptidoglycan layer will stain purple, as this layer is not easily penetrated by the decolorizer. These bacteria are referred to as Gram-positive.

1.4 Gram-negative bacteria have a thinner peptidoglycan layer and will de-stain with the decolorizer, losing the purple color. However, they will stain reddish-pink when a safranin counterstain is added, which binds to a lipopolysaccharide layer on their outside.

1.5 Once stained, the cells can be observed for morphology, size, and arrangement – such as in chains or clusters – which further aids in classification and identification.

1.6 Another useful technique in the microbiologist’s toolkit is the capsule stain, used to visualize external capsules that surround some types of bacterial cells. Due to the capsule’s non-ionic composition and tendency to repel stains, simple staining methods won’t work.

1.7 Instead a negative staining technique is used, which first stains the background with an acidic colorant, such as Congo red…before the bacterial cells are stained with crystal violet. This leaves any capsule present as a clear halo around the cells.

1.8 The final major staining technique covered here can help determine if the bacteria being studied forms spores. In adverse conditions, some bacteria produce endospores – dormant, tough, non-reproductive structures whose primary function is to ensure the survival of bacteria through periods of environmental stress, like extreme temperatures or dehydration.

1.9 However, not all bacterial species make endospores, and they are difficult to stain with standard techniques because they are impermeable to many dyes.
1.10 The Schaeffer-Fulton method uses Malachite Green stain, which is applied to the bacteria fixed to a slide. The slide is then washed with water, before being counterstained with Safranin. Vegetative cells will appear pinkish-red, while any endospores present will appear green.

1.11 In this video, you will learn how to perform these common bacterial staining techniques, [1] and then examine the stained samples using light microscopy [2].

1.11.1 See storyboard
1.11.2 Reuse shot 2.8.1 – Talent adds a drop of immersion oil directly to the slide and examines slide on the microscope using 100x objective.




