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These questions were designed by teachers who attended a 

Microbiology workshop at the Life Sciences Learning Center
Objectives

Learn the following concepts:

Active transport

Anaerobic respiration

ATP

Biofilms

Cell membranes

Complementarity of DNA and/or RNA

Diffusion (concentration gradients)

Enzymes

Homeostasis

How bacteria might edge out a different species in a competitive environment (where resources are limited)

How do organisms use DNA to create proteins?
Independent vs. Dependent variables

Inquiry/Experimental design

pH 

Protein channels

Transcription
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Objectives
Learn about the effects of eating sugary foods on bacteria in the mouth

Learn about the effects of bacterial respiration on the surface of the tooth

The interaction of the environment and the population leads to competition
Understand evolution:  S. mutans has a different characteristic than other bacteria on the tooth – how might this be advantageous in a competitive environment?

Questions

How does what you eat affect the bacterial fauna of your mouth?

How does what you eat affect your teeth?

Where do the bacteria that cause tooth decay get their energy?
What is the evidence that S. mutans, and not other bacteria, cause tooth decay?

What is the process by which the pH of the internal environment decreases when the pH of the external environment decreases?

Why would pH affect an organism – how might S. mutans be different from other bacteria in the mouth?
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Objectives
Determine the probable effect of an external decrease in pH on a bacterial cell

Understand why bacteria need a constant internal pH

Understand homeostasis – the need to maintain a constant internal environment in a changing external environment

Questions

A change in the external pH of the bacteria’s environment causes what change to the bacteria?

What does S. mutans do to maintain a neutral pH in an acidic environment?
What do you hypothesize needs to occur to allow the bacteria to maintain its pH despite changes in the environment?

What ecological concept does S. mutans exemplify (interspecies competition)

Which cellular structures do you hypothesize might be involved?

Write a lab procedure that will show you the results seen in the animation.

Predict how the bacteria are removing the acid
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 Background Research: Where is the acid coming from?


Objectives

Understand respiration

Understand the function of enzymes in respiration

Understand diffusion
Questions

How does a bacterial cell use sugary foods to create acid?

What affect does a decrease in internal pH have on bacterial proteins?

If sugar is in the environment, and respiration takes place inside the cell, how does sugar enter the cell?

If lactic acid is formed as a byproduct of respiration, why doesn’t acid build up inside the cell?

Why is sucking on a piece of hard candy considered so bad for your teeth?
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 Background Research: How does acid damage cells, like bacteria?

Objective
Understand the protein shape is extremely important for effective protein function?

Question

What causes lactic acid to ionize?

How does H+ denature proteins?
What might happen if the pH increased inside the bacterial cell?
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 Background Research: What is a concentration gradient?


Objective

Learn what a concentration gradient is.

Questions

Describe an H+ concentration gradient.
What is the difference between active and passive transport?  Give examples of each.

How do you know that S. mutans utilizes ACTIVE transport to get rid of H+?
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 Background Research: How do bacteria remove acid?



Learning Objectives

Describe the need for transporters at different pH levels
Questions

What purpose does F-ATPase serve in an acidic environment?
Describe how F-ATPase removes H+ from the cell
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 Background Research: How do bacteria make more transporters?

Questions
Explain how new transporters are created by a bacterial cell

At what pH would there be no need for H+ transport/Active transport?
At what pH would active transport be most necessary?

How might bacteria in a very low pH environment increase the speed at which H+ ions are actively transported out of the cell?

When will the S. mutans need to make more transporters?

What is the benefit of having more than one F-ATPase?
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Objectives
Understand the need for a hypothesis in scientific research

Questions

Why is a hypothesis necessary to the rest of the experiment?

What is the objective of this experiment?

What do you think is the function of the F-ATPase gene?

Restate the hypothesis in your own words.
[image: image9.jpg]The Experiment

(g















Objectives
Understand the difference between independent and dependent variables

Describe the steps of an experiment

Questions

How does the experiment help to identify the dependent variable?

Determine how independent variables are determined.

Name the independent and dependent variables, and 5 constants.
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Questions:
What accounts for the varying color and thickness of the blots (i.e., how dark the blot is)?

What is the relationship between RNA and F-ATPase?
Which pH has the darkest band?
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Questions
How is DNA tied to homeostasis in this scenario?

What other questions do you have about this research?

If you were a funding agency, would you find this research worthwhile?
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