Modeling Recombinant DNA Activity

Introduction

Experimental procedures have been developed that allow recombinant DNA molecules to be engineered in a test tube. From a wide variety of restriction enzymes available, scientists choose one or two that recognize particular sequences of DNA within a longer DNA sequence on a chromosome. The enzymes are added to the DNA, which is cleaved at the recognition sites. Because the cleaved fragments have ends that are available for attachment to complementary strands, the fragments can be added to plasmids or to viral DNA that has been similarly cut. When the fragment has been incorporated into the DNA of the plasmid or virus, it is called recombinant DNA.

Preparation

Problem: 

How can you model recombinant DNA technology?

Objectives: 

1. Model the process of preparing recombinant DNA

2. Analyze a model for preparation of recombinant DNA

Materials:

paper – or attached sheet

colored pencils, red & green

tape

scissors

Safety Precautions: 

Be careful with sharp objects (and try not to get the tape stuck in your hair).

Procedure

1. Cut out the long strip of paper to represent a long sequence of DNA containing a particular gene that you wish to combine with a plasmid.  If you do not have the pre-made sheet attached, cut a lengthwise strip of paper from a sheet of paper into a rectangle about 3 cm by 28 cm.

2. Cut out the smaller strip of paper which, when taped into a ring, this piece of paper will represent a bacterial plasmid. If you do not have the pre-made sheet, cut another lengthwise strip of paper into a rectangle about 3 cm by 10 cm. 

3. Use your colored pencils to color the longer strip red and the shorter strip green.

4. Write the following DNA sequence once on the shorter piece of paper and two times about 5 cm apart on the longer strip of paper: You will write in the blanks if you have the pre-made sheet or as directed above if you do not.
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5. After coloring the shorter strip of paper and writing the sequence on it, tape the ends together.

6. Assume that a particular restriction enzyme is able to cleave DNA in a staggered way as illustrated here: 
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Cut the longer strand of DNA in both places as shown. You now have a cleaved foreign DNA fragment containing a gene that can be inserted into the plasmid.

7. Once the foreign gene has been cleaved, cut the plasmid in the same way. 

8. Splice the foreign gene into the plasmid by taping the paper together where the sticky (-outy) ends pair properly. 

9. The new plasmid represents recombinant DNA.

10. Copy the following table. Relate the steps of producing recombinant DNA to the activities of the modeling procedure by explaining how the terms relate to the model.

Term
Model

Gene Splicing


Plasmid


Restriction Enzyme


Sticky Ends


Recombinant DNA


Analyze & Conclude:

1. Comparing & Contrasting: How does the paper model of a plasmid resemble a bacterial plasmid? 

2. Comparing & Contrasting: How is cutting with the scissors different from cleaving with a restriction enzyme? 

3. Thinking Critically: Some restriction enzymes cut DNA at particular places but do not leave sticky ends. These enzymes cannot be used to engineer recombinant DNA. Explain why. What function might they serve in a cell? 

– G – G – A – T – C – C – 

              – G – G – A – T – C – C –

       (      (      (      (      (      ( 


               (      (      (     (       (      (
– C – C – T – A – G – G – 

              – C – C – T – A – G – G –


– G – G – A – T – C – C –

  (      (      (      (      (      (
– C – C – T – A – G – G –

