CHAPTER 20

BIOTECHNOLOGY

I.
Student misconceptions

Students may have difficulty understanding the significance of the genes for antibiotic resistance and sugar metabolism in the bacterial plasmid used in gene cloning. Take students through the procedure step by step, pointing out the phenotypic differences between bacteria with and without the plasmid and between bacteria with recombinant and nonrecombinant plasmids.

II.
Pre-test to identify student misconceptions prior to addressing the material covered in Chapter 20

1.
A researcher is preparing to insert a human gene of interest into a bacterial plasmid in order to clone the human gene. She has genetically engineered the plasmid to carry a gene that confers resistance to the antibiotic ampicillin, which she will include in the plating medium when she grows the recombinant bacteria. Why has she engineered the plasmid to include an antibiotic resistance gene?

a.
Recombinant cells are vulnerable to infection and require antibiotics.

b.
The antibiotic resistance gene will help the bacterial clones metabolize sugar in the medium.

c.
She will be able to recognize bacteria that have taken up the plasmid because they will be able to survive in the presence of ampicillin.

d.
The antibiotic resistance gene will produce a blue color, enabling her to recognize recombinant bacteria.

2.
The researcher also inserts another gene into the plasmid. The lacZ gene encodes the enzyme ß-galactosidase, which catalyzes a synthetic molecule called X-gal to form a blue product. X-gal is included in the plating medium. The restriction enzyme used by the researcher cleaves a recognition sequence within the lacZ gene. Why did the researcher insert the lacZ gene into the plasmid?

a.
ß-galactosidase will allow the recombinant bacteria to use X-gal as a food source.

b.
The recombinant bacteria will be blue.

c.
The lacZ gene is linked to the antibiotic resistance gene. 

d.
She will be able to recognize bacteria that contain recombinant plasmids because they cannot produce the blue product.

III.
How can instructors address and correct the misconceptions that students have about biotechnology? 

1.
The Human Genome Project has changed our understanding of the evolutionary relationships among living organisms and has provided surprising insights into the nature of the human genome. First-year students may think of biology as a body of well-established facts to be learned, not recognizing the extent to which our knowledge is incomplete. Teaching students about the recent findings that have emerged from the mapping of a variety of genomes, including the human genome, provides an excellent opportunity to point out how our understanding of life has changed and continues to change. 

2.
The ongoing debate over the risks and benefits of genetically modified organisms can be used to engage and educate students. Students can explore websites and read primary articles to obtain information about public views and scientific evidence on this controversial topic. 

IV.
Post-test to identify whether students have corrected their misconceptions

A researcher is preparing to insert a gene of interest into a bacterial plasmid in order to clone the gene. Explain why the researcher would genetically engineer the plasmid to carry two useful genes, ampR, conferring resistance to the antibiotic ampicillin, and lacZ, encoding the enzyme ß-galactosidase that catalyzes the hydrolysis of lactose.
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