Genetic Modifications & Human Insulin 
Descriptive Investigation
TEKS 6H – describe how techniques such as genetic modifications are used to study the genomes of organisms.
Objectives of Investigation:

1. Create and label a visual of a genetically modified bacterium that produces human insulin.  
2. Write a short answer paragraph describing how techniques such as genetic modifications are used to study the genomes of organisms.
Background Information:  In 1973, Stanley Cohen and Herbert Boyer, the fathers of genetic engineering, inserted a gene from an African clawed frog into a bacterium.  The bacterium then began producing a protein directed by the code found on the inserted frog gene.  This was the birth of genetic engineering.  By this discovery and its applications Boyer and Cohen initiated what is now the multi-billion dollar biotechnology industry. 
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This technology was developed further, and in the 1980s human insulin was able to be produced using this method of genetic modification. Human insulin DNA is placed into the DNA of a second organism. The host organism becomes an insulin-producing factory. 

People with diabetes (called diabetics) do not correctly produce or use their insulin protein. The insulin protein helps control how much sugar is in your bloodstream. Millions of diabetics need to take insulin. Insulin from cows and pigs has been used since the early 1900s to treat diabetes. Now human insulin protein can be mass-produced through genetic engineering processes.
SHORT ANSWER:  Describe how techniques such as genetic modifications are used to study the genomes of organisms. (Answer after activity!)

Genetic Engineering of Human Insulin

Objective:  Create & label a visual of a genetically modified bacterium that will produce human insulin.

Materials: 





· picture below
· map pencils, colors, or markers


· scissors (restriction enzyme – cuts)
· glue (ligase – enzyme that holds human insulin gene to the plasmid)


Label:

Plasmid (original section)
human insulin gene

Instructions:

1. Cut out the bacterial cell and glue into your notebook.

2. Color the plasmid one color.  Color the human insulin gene a different color.
3. Cut out the plasmid and the human insulin gene.

4. Use the scissors (restriction enzyme) to cut out part of the plasmid to put the human insulin gene.

5. Glue (ligase) the human insulin gene into the plasmid.

6. Glue the recombinant plasmid (the newly combined DNA) into the bacterium.

7. This bacterium would produce insulin and asexually reproduce to make new bacteria that do the same thing.
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The newly synthesized genetic material in the bacterium is known as recombinant DNA.
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