Cell Biology Lab Week 3

October 12-14, 2004

Introduction to Microbial Techniques II

Metabolic differences 

This lab has two components: observation of the plates started last week and starting new cultures for further observation.

A. Observe your spreads and streaks from last week and evaluate your success. If possible, count your spread plate. How many types of bacterial colonies do you see? Does microscopic observation support your conclusions? Use good descriptive language and drawings.

B. Another means of describing and observing bacteria is to examine their ability to grow in different environments. Here, we are manipulating conditions to give new observable phenotypes. Most classic bacterial taxonomic schemes rely on these methods.

I. Survival under dissecation.

Gather three sterile Eppendorf ubes. In two of the tubes, use your loop and place a thin smear of bacteria of one species on the side and fairly low in the tube. The species for this experiment are E. coli and B. subtilus. The third tube is to use as a control. Place your labeled tubes in a designated storage rack. These tubes will be allowed to sit dry for one week. 

In next week’s lab, using good sterile technique add nutrient broth to each of the three tubes and incubate at 37 C. Observe on a daily basis. How does the growth rate and amount vary for the two bacterial species?

II. Heat resistance.

Each lab pair will be assigned a temperature (60, 80, 100 C, possibly others) and two bacterial species. Take two nutrient agar plates and using a marker divide the bottom into six segments. One of these plates will be used for each of your species. One segment should be labeled control. Each of the other segments should be given a label in number of minutes (5, 10, 15, 20, and 30). Using a hot plate and beaker of water for 100 C, or one of the indicated water baths for the two lower temperatures, along with a thermometer, make a water bath at your assigned temperature. For each of your bacterial species, make a thick suspension in an Eppendof tube of nutrient broth. Using your loop, make a streak for each bacterial species in the designated control sector of the plate. Then start a time and place the tubes into the heated water bath, using a floater. At the designated times, withdraw a loop of the heated suspension and streak it on the appropriate sector of a plate. After completion of the heating, take the inoculated plates and incubate at 37 C. At daily intervals, evaluate the growth of each segment. What can you say about the survival of these species at the assigned temperature? We will pool the class data to obtain a larger picture. 

III. Presence of catalase.

In an aerobic environment reactive oxygen compounds such as peroxides are commonly formed. As a defense against these compounds, enzymes that convert these reactive oxygen compounds to safer compounds are common. Here we will test bacterial species for the presence of catalase, which converts hydrogen peroxide into water and oxygen gas. 

For each of the bacterial species tested, place a small smear onto a microscope slide. Several species can be tested on one slide. To each sample, add a drop of 3 % hydrogen peroxide and evaluate the production of bubbles. Which species have large amounts of catalase? What does the presence (or absence) of this enzyme suggest about the optimal environment or metabolism of these bacterial species? What is an appropriate control for this test?

Test: Staph. Species, E. coli, B. sub, Strep, Pseudomonas

IV Sugar metabolism.

Bacteria vary widely in their ability to use carbon sources for food. In addition, some can obtain energy by fermentation, without the use of an external oxygen (or other) electron acceptor. Other species can only metabolize using respiration. In this test, tubes will be used which contain a single sugar carbon source at 0.5 %. In these tubes is an inverted small test tube; if gas is produced by the fermentation, this tube will be able to capture some of this gas and make it visible. The media also contains a pH indicator, phenol red. The color of this indicator will change if acid is produced, indicating the products of many fermentation reactions. The transition range is pH 6-7; above this range the indicator is red, below it is yellow.

Sugar tubes used: lactose, sucrose, glucose, mannitol

Each group will be assigned a pair of species. For each of your species, use your loop and inoculate each of the phenol red-sugar tubes available. Incubate these tubes and observe on a daily basis. 

This periodic observation is important; some bacterial species will initially produce acidic organic compounds and then later metabolize these acids by respiration.

IV. Observation of hemolysis

Each pair will use 1 blood agar plate. Many microbes produce hemolysins, molecules that punch hole in red cell membranes, often by binding gangliosides or similar cell surface molecules. Divide your plate into several sectors and streak a test organism in each sector. Incubate and observe. Does the plate clear? Does the hemoglobin change colors?

