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Laboratory Two:  Colonial Morphology and the Streak Plate

When biologists study any organism one of the most logical first steps to take is to describe the morphology or external appearance of those organisms.  Microbiologists have a special challenge when it comes to describing the morphology microorganisms. Individually, microorganisms are too small to see with the naked eye; therefore, microbiologists must use a microscope or some other strategy to study their morphology. 

There are two types of morphology associated with single-celled microorganisms; cellular and colonial.  Cellular morphology refers to the form and appearance of individual cells.  When Microbiologists study cellular morphology they look at the shape of cells, the arrangement of cells, the structure of the cell wall, and the presence of structures, such as capsules, flagella, fimbriae, and pilli.  This always requires the use of a compound microscope.  We will discuss cellular morphology in more detail later.  Colonial morphology refers to the size and appearance of colonies of microorganisms.  When single-celled microorganisms that are attached to a solid surface (i.e. agar media) divide they form clusters of millions of cells called colonies.  Depending on the microbe these colonies differ in properties such as colony form, elevation, shape, size, color, and margins (see pages 60-61 for pictures that explain the descriptions of colonies).  Colonial morphology can be viewed without the aid of a microscope.  A dissecting microscope is often useful to help view the details of the colony.  
To view colonial morphology one must first grow the microorganisms on a plate media.  The colonies should be well isolated from on another to obtain an accurate view of their morphology.  There are three methods for obtaining isolated colonies: streak plate, spread plate, and pour plate methods.  The streak plate method involves using an inoculating loop to spread a culture across the surface of the solid plate medium and diluting the culture over space.  The spread plate method involves serially diluting the culture in liquid then transferring some of the diluted culture to a plate and spreading it with a glass rod.  The pour plate method involves serially diluting the culture in liquid then transferring some of the diluted culture to molten agar and pouring the molten agar into a plate. You can read about these methods on pages 42-59.  We will be practicing the streak plate method during this lab.  We will cover the spread plate method later.  

In addition to allowing one to view the colonial morphology the streak plate method also allows one to determine if a presumed pure culture (or culture containing only a single type of bacteria) is actually pure and not contaminated.  If the culture was contaminated then the colonies on the plate would likely look different from one another.  If the culture was pure then the isolated colonies on the plate would all look very similar.  If the culture was not pure the streak plate method also allows one to obtain a pure culture.  Each isolated colony on the plate is considered pure since each cell in the colony was derived through several generations of binary fission from the same parent.  Theoretically each cell in a colony is identical, barring any mutations that may have occurred during growth.  If the isolated colony was transferred to new media aseptically then a pure culture can be obtained.  
The goals of this laboratory exercise are teach you how to streak a plate, describe colonial morphology, differentiate mold colonies from bacterial colonies, determine if a presumed pure culture was actually pure, and apply the use of selective media in the laboratory setting.  

Learning Objectives:

After completing this laboratory activity you will be able to

· Successfully streak a plate and obtain several isolated colonies.   

· Successfully describe various colonies and distinguish mold colonies from bacterial colonies.

· Successfully identify common mold contaminants based on colonial morphology (Penicillium, Rhizopus, and Aspergillus).  

· Describe how MacConkey media is used to select and differentiate different types of bacteria.  

· Accurately state whether or not a presumed pure culture was actually pure.  
Day 1
Observing colonies

1. Obtain your exposure plate from cold storage that you made on the very first day of class.

2. Use pages 60 and 61 to describe at least 5 colonies that you see on your plates.  Use the dissecting scope to help you.  Record observations in your journal.  

3. Determine how many mold and bacterial colonies you have on your plates.  Record observations in your journal.  To assist you we have provided mold and bacterial colonial morphology examples on the demo bench.  

4. Be able to identify the different species of mold on the demo bench.  

Streak Plating

1. Obtain 3 Nutrient agar (NA) plates (yellow/beige in color) and 2 MacConkey plates (pink).  Also obtain the following cultures:  SAEC, SMML, SA and EC

2. Use the basic instructions for streak plate on pages 42-47 to streak the 5 plates.  

a. Streak 1 NA plate with SAEC

b. Streak 1 NA with SMML

c. Streak 1 Mac plate with SAEC

d. Divide 1 NA plate in half (draw a line down the center of the bottom of the plate).  Use the same technique to streak SA on only ½ of the plate.  Then streak EC on the other ½ of the plate

e. Divide 1 Mac plate in half.  Streak Sa on ½ of the plate and EC on the other ½ of the plate.  

3. Obtain one more NA plate and the liquid culture you saved from the aseptic technique lab.  Streak this NA plate with this culture.  

4. Make sure all 6 of your plates are labeled appropriately and incubate them lid side down at 37 degrees C.  

Day 2

Streak Plating
1. Obtain all of your plates from the incubator and observe.  Record observations in your lab journal.

a. Did you get isolated colonies?  How many did you get?  Show your plates to a TA or your instructor to determine how you did.

b. The NA plates with SAEC and SMML should each have two different colony morphologies on them.  Can you distinguish two different morphologies on each plate?  Describe all colonial morphologies that you see.  Note that SAEC and SMML cultures were not pure cultures since they both had two different morphologies showing up for each plate.  

c. Compare your SAEC plate to your NA plate that was divided in ½.  One side of the ½ plate has SA and the other has EC.  Can you determine which is which on your SAEC plate?

d. Now observe your NA plate with you aseptic technique culture.  Do you see one morphology or two?  If you see one then you did your aseptic technique well and kept your culture pure.  If you see more than one then you must have contaminated your pure culture while doing the aseptic technique.  

e. Observe your two Mac plates.  The plate you divided in ½ had SA streaked on one side and EC on the other.  Remember MacConkey selects for Gram negative bacteria by inhibiting the growth of Gram positive bacteria.  Was SA Gram positive or Gram negative?  How do you know?  How about EC?  Your other Mac plate had the SAEC culture streaked on it.  How many morphologies do you see?  Did you expect to see only one or more than one?  Why or why not.  Mac media differentiates lactose fermenting Gram negative bacteria from non-lactose fermenting bacteria.  Lactose fermenters form red or pink colonies.  Do you have a lactose fermenter on your Mac plate?  Explain.  
f. Answer each of these questions in a-d in your journal and include all descriptions of your plates. 
2. Obtain 2 more NA plates.

3. Pick 2 colonies that you want to re-streak.  You will use the same basic technique to streak these colonies (transfer each colony to a new plate and streak).  The only difference in the technique is that you are lifting culture from the colony (by simply touching your loop to the colony very briefly) versus broth. You should cool your look before touching the colony.  Transfer culture from the colony to quadrant one and streak as usual.  

Day 3
1. Obtain your streaks form the incubator.  Did you get isolated colonies?  Show your plates to an instructor or TA to see if they are done well.  Keep practicing.  
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