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1. Go to the Howard Hughes Medical Institute web site at http://www.hhmi.org/grants/lectures/biointeractive/vlabs/index.htm and click on “Bacterial ID Lab”.

2. If you do not have Shockwave software installed on your computer, then click on the “Help” button and follow the directions to download and install this software.  You will not be able to do this activity without Shockwave.

3. Click on the “Intro” button and read the Introduction to this activity.  Click on the “Notebook” and “Reference” buttons to learn what material is located in these areas.

4. Click anywhere on the picture of the laboratory to begin the activity.  Follow the instructions on the screen to identify an unknown bacterium by using DNA sequencing analysis.

5. As you proceed through these virtual lab activities, answer the question sets below:

Part 1: Sample Preparation

Learning Objective Questions:

1. State the purpose of each of the following in sample preparation:

a. digestive buffer

b. heating the specimen to 100oC

c. centrifugation

Thought Questions:

1. Why do you think it was decided that the DNA coding for 16S rRNA would be used for identification?

Part 2: PCR Amplification

Learning Objective Questions:

1. State the overall purpose of PCR amplification.

2. State what happens during the following sequence of steps during DNA amplification:

a. melting

b. annealing

c. extension

3. State the function of the DNA primers in the master mix solution.

Thought Questions:

1. Why is it important that the DNA polymerase in the master mix solution be heat-stable?

2. Why must DNA primers be added to the master mix solution?  Why can’t you just add DNA polymerase and DNA nucleotides to copy the 16S rDNA?

Part 3: PCR Purification

Learning Objective Questions:

1. What is the function of the microconcentrator?

Thought Questions:

1. After PCR amplification, gel electrophoresis is usually performed using the following three samples: a) the PCR product of the unknown bacterium’s DNA, b) a sample of known DNA, and c) water.  Why is the gel electrophoresis performed and why is each of these three samples used?

Part 4: Sequencing Purification

Learning Objective Questions:

1. State the purpose of cycle sequencing.

2. State the function of dideoxynucleotides in cycle sequencing.

3. State why multiple primers are usually used in cycle sequencing.

Thought Questions:

1. Why are dideoxynucleotides called “terminators”?

2. Why are dideoxynucleotides tagged with fluorescent markers?

Part 5: DNA Sequencing

Learning Objective Questions:

1. State the purpose of gel electrophoresis in DNA sequencing.

2. Briefly describe how an automated sequencer is able to separate DNA fragments by size and determine the last nucleotide in each fragment.

Thought Questions:

1. During electrophoresis, are the first fragments to reach the syringe-end the longest or the shortest?  Explain your answer.

2. How does the optical sensor know what the last nucleotide in each fragment is?

Part 6: Sequence Analysis

Learning Objective Questions:

1. Use the National Center for Biotechnology Information (NCBI) site at http://www.ncbi.nlm.nih.gov/ to identify your bacterium. To accomplish this, select all the data in the gene-sequencing window. Then go to the NCBI site to perform your search. Paste your sequencing data in the "Search" window and click the "BLAST" button. Follow the instructions provided by the NCBI site to obtain your results.

