Lab 3 – Continuation of Staining Techniques
Exercise 1 - Gram Unknown


Last week you performed the Gram stain several times.  This week you will get to show how experienced you are at performing the Gram stain and interpreting its results.  Each of you will be given a slant tube with a number on it.  You will perform the Gram stain, then submit to you instructor the results.

Objective:  Properly perform a Gram stain on an unknown organism and correctly identify the morphology, arrangement, and Gram reaction of the organism.

Materials:

· Slant tube of unknown organism

· Clean microscope slides

· Inoculating loop

· Slide holder (clothespin)

· Staining tray

· Water (squeeze bottle)
· Bunsen burner
· Bibulous paper
· Crystal violet stain
· Gram’s iodine

· 95% ethanol

· Safranin stain
Procedure:

1. Perform the Gram stain on your unknown bacterium.

2. Submit the following information to your lab instructor on a piece of paper:

a. The number of your unknown organism

b. The morphology of the organism

c. The arrangement

d. The Gram reaction

Continuation of Staining Techniques

In addition to the Gram stain, last week we performed a simple stain, and a negative stain. This week we will finish up the staining techniques with the endospore stain, and the acid-fast stain, both of which require a steaming process to get the stains into the cells, and the capsule stain, which is a specialized type of negative stain.  The steaming process for the endospore stain and the acid-fast stain can be a bit time consuming and get very messy.  Please be extremely aware of your environment, particularly of the status of the staining procedures you are performing.

Exercise 2:  Capsule Stain


A capsule is a protective structure that surrounds some bacteria.  The capsule acts to protect the cell from phagocytosis by white blood cells.  A capsule is composed of polysaccharides and polypeptides and cannot be stained.  To visualize a capsule we must use acidic stain to color the background and a basic dye to stain the actual cell.  This makes the capsule appear as a white halo around the cell.

Objective:  To determine if bacteria is surrounded by a protective capsule

Materials:

· Slant tube of Klebsiella pneumoniae
· Clean microscope slides

· Inoculating loop

· Slide holder (clothespin)

· Staining tray

· Water (squeeze bottle)
· Bunsen burner
· Congo Red stain
· Maneval’s stain
· Sterile toothpicks

Procedure:

1. Place one small drop of congo red near one end of a clean microscope slide.

2. Transfer one loopful of the slant culture of K. pneumoniae into the congo red and swirl to disperse the cells.

3. Place a clean slide at a 60° angle to the ink/bacteria mixture.  Move the spreader slide toward the suspension until it just contacts the drop, causing the liquid to spread along the edge of the spreader slide.

4. Pull the spreader slide back toward the clean end of the cultured slide.  This will give you a thin layer of stain.

5. Air dry 

6. Flood slide with Maneval’s and allow to stand for 30 seconds

7. Gently rinse with water

8. DO NOT blot with bibulous paper.  The slide was not heat fixed, so blotting may remove the bacteria from the slide.

9. Air dry

10. View under oil immersion
11. If time permits, repeat this procedure using scrapings from your teeth.

12. View the commercially prepared slide set up at the back of the room.
13. Draw a sample of the organism at 1000X

Results:

1. What is the benefit of a bacterial capsule?

2. What category of stain does the capsule stain fall under?


3. What does a capsule look like under the microscope?


Exercise 3:  Endospore Stain


An endospore is a dormant form of a bacterium that allows for survival in a poor environment.  Because spores have a tough keratin coating, they are able to resist heat and chemical exposure.  This keratin coating is also resistant to staining.  To overcome this, we use steam to force the stain malachite green into the spore.  Once inside the spore, malachite green will remain there, while vegetative cells can be decolorized and counterstained with safranin.  Spores are not common among bacteria.  In fact, only a few genera produce spores, including Bacillus and Clostridium.  Both are found in soil and aquatic environments and have pathogenic members including Bacillus anthracis (anthrax), Clostridium tetani (tetanus), Clostridium botulinum (botulism), and Clostridium perfringens (gas gangrene).

Objective:  To determine if bacterium forms endospores

Materials:

· Slant tube of Bacillus cereus
· Clean microscope slides

· Inoculating loop

· Slide holder (clothespin)

· Staining tray

· Water (squeeze bottle)
· Bunsen burner
· Hot plate

· Beaker 

· Bibulous paper
· Malachite green stain
· Safranin stain
Procedure:

1. Make a smear prep using B. cereus.  

2. Fill beaker 1/3 full with water and bring to a boil on hot plate.  Note: you must be very careful not to fill the beaker too full OR to let the water all evaporate

3. Balance slide over beaker and cover smear with a small piece of paper towel

4. Saturate paper towel with malachite green
5. Steam slide over boiling water for 5 minutes.  Add additional malachite green as needed.

6. Remove stain to staining rack and throw away paper towel

7. Rinse thoroughly with water for 30 seconds

8. Add safranin to smear and allow to stand for 20 seconds

9. Rinse with water

10. Blot dry with bibulous paper

11. View under oil immersion

Results:

1. What is the benefit of an endospore?

2. What color do endospores stain?


3. What color do vegetative cells stain?


4. What category of stain does the endospore stain fall under?
Exercise 4:  Acid-fast Stain


The acid-fast stain is used to detect the presence of mycolic acids in the cell walls.  Mycolic acid is a waxy substance that makes the bacterium resistant to chemical damage and dehydration, makes certain antibiotics ineffective, and allows the bacterium to evade the immune system.  Mycolic acid also repels most typical aqueous stains.  Lipid-soluble carbolfuchsin is used to penetrate the cell wall, aided by steam-heating.  Acid-fast cells will not decolorize with the addition of acid-alcohol, so they retain the hot pink color of the carbolfuchsin.  Methylene blue is used as a counterstain for nonacid-fast cells.  Acid-fast bacteria include Mycobacterium (Mycobacterium leprae is the causative agent of leprosy and Mycobacterium tuberculosis causes tuberculosis), Nocardia, Cryptosporidium, and Isospora. 

Objective:  To identify bacterium having mycolic acid in their cell walls.

Materials:

· Slant tube of Mycobacterium smegmatis 
· Slant tube of Staphylococcus aureus
· Clean microscope slides

· Inoculating loop

· Slide holder (clothespin)

· Staining tray

· Water (squeeze bottle)
· Bunsen burner
· Hot plate

· Beaker

· Bibulous paper
· Methylene blue stain

· Carbolfuchsin stain

· Acid alcohol (decolorizer)
Procedure:

1. Make a smear prep using both organisms on one slide.  

2. Fill beaker 1/3 full with water and bring to a boil on hot plate.  Note: you must be very careful not to fill the beaker too full or to let the water all evaporate.

3. Balance slide over beaker and cover smear with a small piece of paper towel.

4. Saturate paper towel with carbolfuchsin.

5. Steam slide over boiling water for 5 minutes.  Add additional carbolfuchsin as needed.

6. Remove stain to staining rack and throw away paper towel.

7. Rinse thoroughly with water for 30 seconds.

8. Decolorize the slide with acid-alcohol until the run-off is clear.

9. Rinse with water.

10. Add methylene blue to the smear and allow to stand for 1 minute.

11. Rinse with water.

12. Blot dry with bibulous paper.

13. View under oil immersion.

Results:

1. What is does the acid-fast stain detect?

2. What is the advantage of mycolic acid?


3. What color do acid-fast positive bacteria stain?


4. How can an acid-fast positive bacterium be distinguished from a Gram negative bacterium?


5. What category of stain does the acid-fast stain fall under?























































































