PART B

Exercise 3.6: Heat fixation. 
Often, viewing microorganisms using light microscopes can prove difficult; specimens appear  like small rod-shaped bubbles.  This is due to the amount of light that is passing through them – lots of light washes out the image.  To offset this problem, microbiologists will stain the samples with a one or a combination of dyes.  

Some dyes will stain a variety of features common among many different cells, turning the entire specimen a particular color. Such a stain is referred to as a simple stain, since it stains the sample indiscriminately.  More involved staining procedures may stain a particular structure or organelle. Still other staining procedures are used to distinguish one microorganism from another. These staining procedures are referred to as differential staining. The most commonly used differential staining technique is the Gram stain. 

Prior to all staining, specimens require a heat fixation step. Heat fixation involves preparing a sample similar to a wet mount, then letting it air dry and finally adding an additional heating step.  Since the specimen is dry and affixed to the slide it does not require a coverslip. After the sample is air dried on the glass microscope slide, the slide is passed through the flame of the Bunsen burner several times.  This step has three desired effects: 1) the sample is affixed to the slide, making it less likely to be washed off; 2) the sample is killed, protecting you from any potential hazard; and 3) it makes the cell more permeable to the dye, allowing for optimal staining. 

1.   Draw a circle under the slide using the wax pencil in the middle drawer.   

2.   Obtain a sample of the culture from the tube labeled “Mix 1” using a sterile 

inoculating loop and aseptic technique.  Place it on a glass microscope slide. 

3.   Allow the sample to air dry.  Then clip the slide into a clothes pin.   

4.   Pass the sample slowly through the flame, taking care not to allow it to stay too long 

in the flame. 

5.   Do not place slide on the bench – it is cold and will cause the hot slide to crack! 

Instead place it on the staining rack.
6.   Now place a single drop of Crystal violet on top of your heat fixed smear and let it set 


for 1 min.  After 1 min. rinse the excess Crystal violet off by squirting water on 


the top of the slide and letting it run down over the bacterial smear.  Be very 


careful not to squirt water directly on top of the smear.  Continue this process 


until the water runs clear.

7.   Place the slide in the Bibulous paper and gently push on it to absorb the excess 


moisture off of the slide.  DO NOT RUB NOR PRESS TOO HARD!!!!!

8.   Observe and draw what you see in your lab notebook for 10X, 40X and 100X
Exercise 3.7: The Gram Stain. 
The Gram Stain is a differential staining technique developed by Danish microbiologist Hans Christian Gram.  The stain distinguishes bacteria as either Gram negative or Gram positive.  As the following diagram (Fig. 3.3) shows, Gram positive cells have their cell membranes surrounded by a thick peptidoglycan layer. By contrast, Gram negative cell membranes are surrounded by a thin layer of peptidoglycan, which itself is surrounded by an additional lipopolysaccharide layer called the outer membrane.  The bacterial smear is prepared as before and after heat fixation, the slide is flooded with the primary stain, crystal violet.  The dye binds to the peptidoglycan layer of the cells. Once the excess dye is rinsed off with water, a mordant, Gram iodine, is added.  This serves to enhance the binding of the crystal violet to the peptidoglycan and increases the size of crystal violet. Decolorizing is the next step and ethanol is used to carry this out. The ethanol works to remove the crystal violet.  Since the Gram positive cells have a thick peptidoglycan layer, the crystal violet is not easily rinsed out.  Gram negative cells, with their much thinner peptidoglycan layers, easily lose the dye.  The cells are subsequently counterstained with safranin, a pink dye.  Both cells acquire the counterstain dye; however, since the Gram positive cells maintain the purple dye, they appear purple, while Gram negative cells appear pink. (See Figure 3.3) 

1.   Take a glass slide and place 3 circles the size of the end of your pinkie under the slide in a 


row using the Wax pencil in the middle drawer.  Label the first one “-“, the middle one 


“u”, and the last one “+”.  Using a sterile loop and aseptic technique smear the “-“ with 


the negative control, the “u” with the tube labeled Mix 1 and the “+” with the positive 


control.  Let all air dry. 

2.   Heat-fix the slide as before. 

3.   After the slide has sufficiently cooled, flood the slide with crystal violet for 60 secs. 

4.   Using the squirt water bottle carefully rinse the slide with water. Be careful to let the water 


run down over the samples.  NEVER squirt the water directly onto the sample as this 


may cause it to rinse off.  Shake off excess water.  DO NOT BLOT OR WIPE SLIDE!!
5.   Flood the slide with iodine for 60 secs. 

6.   Rinse the slide with water as described in step 4.

7.   Rinse the slide with the decolorizer (ethanol) by adding it for approximately 15 seconds. 

8.   Rinse the slide with water as described in step 4.

9.   Flood the slide with safranin for 60 secs. 

10.  Rinse the slide with water as described in step 4. 

11.  Use the Bibulous paper to blot the slide to dry, and then view the slide.   

NOTE: Whenever you do a Gram stain in lab from this point on, you must ALWAYS do a known Gram positive and known Gram negative controls on the same slide EVERY time! 
E. coli are the bacilli, and Staphylococcus aureus are the cocci.  

Which is Gram positive? 

Gram negative? 

Next week, determine whether your unknown body sample is Gram positive or Gram negative.  This result is due when we do antibiotic sensitivity testing of your body organism. 

Use the space below to take any notes you wish. 
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Figure 3.3  This indicates the presence or absence of Crystal Violet dye from the cell wall after 


the various steps of the Gram’s stain.
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