Week 2
Isolation of Colonies & Staining Techniques

Comparison of Colony Isolation Techniques

When you have a mixed culture (two or more species in a culture) you may wish to isolate one species for identification.  There are several methods that can be employed to obtain isolated colonies, or accumulations of cells that result from the division of a single cell, pair, chain, or cluster of cells.  In this lab we will practice the Streak Plate technique and the Spread Plate technique.
Exercise 1:  Streak Plate Isolation


One way to obtain a pure culture is to use the streak plate isolation technique.  In this technique, a sample is spread over the surface of an agar plate in such a manner as to decrease the density of cells as you streak.  Properly done, you will end up with isolated colonies on your plate.  


Isolation can be achieved using the following steps:
1. Using a sharpie, divide the plate into 4 quadrants (be sure to label the bottom of the plate).

2. Using your aseptic technique, obtain a sample of the mixed culture on your loop.

3. Lift the lid on the agar plate, but hold it behind the plate to act as a shield to prevent airborne contamination.

4. Starting at the edge of the plate in your 1st quadrant, drag the loop back and forth in a zigzag pattern toward the center of the plate.

5. Sterilize your loop.  This will help decrease the density of cells in the next quadrant.

6. Streak the 2nd quadrant as you did the first, but drag the loop through the 1st quadrant to pick up a small amount of bacteria (do not dip your loop back into your mixed culture).

7. Sterilize your loop and repeat this process for the 3rd and 4th quadrants.  Each successive quadrant should have fewer colonies than the last. 

In the spaces below diagram the isolation procedure that your instructor has drawn on the board.
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Objective:  To isolate single colonies of bacteria from a mixed culture

Materials:

· Mixed bacterial culture (Serratia marcescens  and Micrococcus luteus)

· Loop

· 1 Sterile agar plate (TSA) per student

Procedure:

1. Label the bottom of your agar plate.

2. Using aseptic technique, perform the streak for isolation

3. Put your plate in the grey tub at the front of the room to be incubated at 37°C for 24 hours.

4. Next week you will confirm that you achieved isolation.  (***You may have to perform a streak for isolation on your lab practical, so be sure you can do this procedure)
Results:  

· Did you get isolated colonies on your agar plate? 

·  In what quadrant do isolated colonies begin to appear?  

· If you did not get isolated colonies, can you tell where you may have gone wrong?  You may wish to show your plate to your lab instructor to help you troubleshoot your technique.

· Make a drawing of your plate.  If you did not get isolated colonies, also make a drawing of a classmates plate showing the proper appearance of a plate with isolated colonies.
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Exercise 2:  Spread Plate Isolation


In the streak plate method of isolating colonies, you diluted the bacterial culture on the agar plate.  In the spread plate method, you would dilute the bacterial culture in tubes and then transfer the diluted samples to multiple agar plates.  In a sample that is adequately diluted, the cells will be spread far enough apart on the agar that they will grow into individual colonies.  Due to time constraints, we will not be performing the dilutions for the spread plate isolation in today’s lab.  We will simply be learning the technique of spreading a bacterial culture onto an agar plate.  In a future lab, we will do a Standard Plate Count in which you will dilute a sample and perform the spread plate for each dilution.  In today’s lab, it will be sufficient for you to learn the technique for spreading a bacterial culture onto an agar plate and to understand the difference between the streak plate technique and the spread plate technique.  
Objective:  To isolate single colonies of bacteria from a mixed culture.  *Note: because we are not performing dilutions of the culture, it is unlikely you will get isolated colonies.  Therefore, you should focus on the difference between the two isolation techniques and learn how to spread a culture over an agar plate as we will use this technique in future labs.

Materials:

· Mixed bacterial culture (Serratia marcescens and Micrococcus luteus)

· 1 Sterile agar plate (TSA) per pair of student
· 1 sterile transfer pipet
· Jar of 95% EtOH

· Metal plate spreader
Procedure:

1.  Thoroughly label the bottom of the plate.

2.  Obtain a small amount of broth using a sterile pipet. 

3.  Place a couple of drops of broth culture in the center of the plate.  Cover the plate.
4.  Dip plate spreader in ethanol.  Flame the plate spreader to sterilize.  DO NOT dip the spreader back into the ethanol!!!!  The entire jar will catch fire!!!!!

5.  Spread culture over entire surface of the plate.

Results:


1. Did you obtain isolated colonies?  Why not?


2. How does the spread plate technique differ from the streak plate technique?

Introduction to Staining Techniques
Today we will be using different staining techniques to study several characteristics of bacteria.  The stains we will be performing fall into one of three categories: 1) Morphological stains provide us with information about cell size, shape, and arrangement.  Examples of morphological stains include the simple stain and the negative stain.  2) Differential stains differentiate bacteria based on the chemical composition of the cell wall.  The differential stains require two stains (primary stain and counterstain) be used; one for the positive bacteria, the other for the negative bacteria.  The differential stain that will be done in this lab is the Gram stain and next week we will perform the acid-fast stain.  3) Structural stains allow us to observe a particular cellular structure.  We will be performing both the capsule stain and the endospore stains next week in lab. 

Smear Preparation
Many staining techniques require you to begin by performing a smear prep.  A smear is done to fix a thin layer of cells to the microscope slide prior to staining.  Cells must adhere to the slide so they do not wash off during the staining and washing processes.  There must only be a thin layer of cells so the morphology and arrangement of individual cells can be visualized.  The procedure outlined below should be followed each time a smear prep is called for.

Procedure:

1. Make a small circle on the bottom side of a slide using a sharpie.  This will help you locate the cells later.
2. Transfer bacteria to the slide.

a. If your bacteria is in a broth culture, simply transfer 1-2 loopfuls of the liquid to the slide.

b. If your bacteria is on a slant, you must first add a loopful of water to the slide to dilute the cells and allow for proper dispersal.  Add a small amount of bacteria to the water.  Remember, just because you can’t see it, doesn’t mean it’s not there!  If you can see the bacteria on your loop, you probably have too much.

3. Spread the organism in the area of the circle you have drawn.

4. Allow the slide to air dry.  Note, the more liquid you add to slide, the longer it will take to dry.
5. Hold the slide using a clothespin.  Pass the slide through the Bunsen burner flame several times to fix the cells to the slide.

Exercise 3:  Simple Stain

Simple stains are performed to determine basic morphology and arrangements of bacterial cells.  A simple stain is performed by using a single stain to color bacterial cells Stains (dyes) are chemicals that impart color on other objects.  Simple stains are classified as basic dyes because they have a positively charged dye that is attracted to the slightly negatively charged bacterial cell wall.  Examples of basic dyes include methylene blue and crystal violet.  Another type of stain that will be used in this lab is the acidic dye.  These stains are negatively charged.  This causes them to be repelled by the cell wall causing them to stain the background.  This type of dye is used in the negative stain technique that follows.
Objectives:

· To determine the morphology and arrangement

Materials:

· Slant tube of Micrococcus luteus
· Clean microscope slides

· Inoculating loop

· Slide holder (clothespin)

· Staining tray

· Water (squeeze bottle)

· Bunsen burner

· Bibulous paper

· Methylene blue stain
Procedure:

1. Make a smear prep of the Micrococcus luteus 

2. Add methylene blue to the smear to cover

3. Stain for one minute

4. Gently run water over the slide until water runs clear to rinse

5. Water drops can gently be blotted off the slide with bibulous paper

6. View the slide under oil immersion
7. Draw a sample of the organism at 1000X

Results:

1. What is the difference between basic and acidic stains?


2. What is a simple stain useful for? 
Exercise 4:  Negative Stain

The negative stain is another method of determining morphology of a bacterial cell.  As mentioned above, the negative stain uses acidic dyes that are repelled by the bacterial cell wall to stain the background.  Because the cells are not stained, they appear as transparent objects against the dark background of the slide.  Another key feature of the negative stain is that the cells are not heat fixed.  This allows them to maintain their original shape and size without becoming distorted.  This makes the negative stain ideal for viewing bacterial capsules.
Objective:

· Determine the morphology and arrangement of a bacterium.  
· Compare the size of Micrococcus luteus when negative stained versus when simple stained
Materials:

· Slant tube of Micrococcus luteus
· Clean microscope slides

· Inoculating loop

· Slide holder (clothespin)

· Staining tray

· Water (squeeze bottle)

· Bunsen burner

· Bibulous paper

· India ink
Procedure:

1. Transfer one loopful of Micrococcus luteus onto the end of a clean microscope slide.
2. Places one small drop of India ink on the drop of bacteria.
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. View under oil immersion

7. Compare the appearance of the Micrococcus luteus on this slide to that of the simple stain slide.
8. View the commercially prepared negative stains set up at the back of the room.

9. View a sample of the organism at 1000X

Results:


1. What type of stain is used in the negative stain procedure?  Why?

2. What is a negative stain useful in determining?
Exercise 5:  Gram Stain

The Gram stain, which separate bacteria into two groups (gram-positive and gram-negative) based on the structure of their cell wall, is the most important stain in bacteriology.  The Gram stain takes advantage of differences in the chemical composition of the cell wall of the two types of bacteria.  Gram-positive cells have a thick layer of peptidoglycan making up their cell wall, while gram-negative cells have a much thinner layer of peptidoglycan surrounded by an outer membrane.
The Gram stain begins by adding crystal violet to a smear prep.  Because crystal violet is the first stain added, it is referred to as the primary stain.  The second step in the Gram stain procedure is the addition of iodine.  Iodine is a mordant that complexes with the crystal violet to form an insoluble complex in gram-positive cells due to the thick peptidoglycan layer.  At this point in the staining process, both gram-positive and gram-negative cells will appear purple.  Next, 95% ethanol is added to decolorize gram-negative cells.  While the ethanol will remove the crystal violet-iodine complex from the thin peptidoglycan layer of gram-negative cells, it is unable to remove it from the thick peptidoglycan in gram-positive cells.  Because the crystal violet-iodine complex has been removed from the gram-negative cells, they now appear colorless, while the gram-positive cells retain the purple color of the crystal violet.  To give the gram-negative cells color so they can be seen under the microscope, we add the counterstain safranin.  This results in the gram-negative cells appearing pink.
In the space below, draw a population of bacterial cells in the appropriate color for each step of the Gram stain procedure:

Gram-positive


Gram-negative
None

(Heat-fixed cells)

Crystal Violet

(20 seconds)

Gram’s Iodine

(1 minute)
95% Ethanol

(20 seconds)

Safranin 

(1 minute)

Objective:  To determine the cell wall composition of a bacterium
Materials: 

· Slant tube of Escherichia coli
· Slant tube of Staphylococcus. aureus
· Broth tube of mixed culture (Escherichia coli and Staphylococcus aureus)

· 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. Make a smear prep from one of the bacteria slants.
2. Cover smear with crystal violet and allow to stand 20 seconds

3. Gently wash off stain with water

4. Cover smear with iodine and allow to stand 1 minute

5. Rinse with ethanol until liquid runs clear.  This should take no longer than 20 seconds.  Over decolorizing may result in false gram-negatives.

6. Quickly rinse with water to stop the decolorization process

7. Cover smear with safranin and allow to stand for 1 minute

8. Gently wash off stain with water

9. Blot dry with bibulous paper and view under oil immersion

10. Repeat this procedure for the other bacteria slant and the mixed culture.
11. Draw a sample of each bacteria at 1000X

Results:
1. Why do Gram positive cells stain purple, while Gram negative cells stain pink?


2. What would be the consequence of skipping the decolorizing step on a Gram negative bacterium?



3. What is the purpose of the mordant iodine?


4. Why must we add the counterstain safranin?





































































Record answers here.





Plate with isolated colonies





Appearance of your plate if you did NOT get isolated colonies
































PAGE  
6

