Biotechnology Trait Exchange - Activity Sheet 2

DNA Scenario

Name:

Scenario

A seed company would like to create a corn variety that is heat-tolerant to be grown in desert
conditions. A local biotech company has identified a heat-tolerant gene in a small desert plant.
You have been hired by both companies to figure out a way to insert this heat-tolerant gene
into the corn germplasm, the genetic material or DNA of the corn seed. Your knowledge of
biotechnology is listed below.

Vocabulary
® DNA: The hereditary material containing the instructions for development and function in
living organisms; it is double-stranded and made of nucleic acids, including nitrogen bases
A T C and G
* A always pairs with T
e C always pairs with G
® Gene: A particular sequence or piece of DNA that codes for a trait
® Germplasm: The genes inside the seed of the plant that are made up of long strands of
DNA
® Restriction Enzyme: A protein that cuts strands of DNA along certain sequences
* For your purposes, a SCISSORS will act as the restriction enzyme.
® Ligase: A protein that acts like glue to paste pieces of DNA together correctly
e For your purposes, TAPE will act as the ligase.

Getting Started
e Keep in mind:
*  You must use all of the CORN germplasm in the end product.
*  You will only need a small piece of the DESERT PLANT germplasm (the part with
the trait). /t is okay to add extra as long as the desired gene is included.

e Markthe known DNA sequence shown below each time it appears in both the corn and
desert plant germplasms. The restriction enzyme will cut the DNA every time it runs across
this sequence.

e [or this scenario, the restriction enzyme (scissors) will only cut at the first identified se-
guence in the corn. Make all three cuts in the desert plant for the identified sequence.
(Make a total of four cuts.)
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* The heat-tolerant gene from the desert plant that you want to insert into the corn
germplasm is the sequence shown below. Using a different color, mark this sequence found
in the desert plant.

G-C
A-T
G-C
* Ligase (tape) can only glue the DNA back together if the correct pairs match up (A-T, T-A,
C-G, and G-0O).
Conclusion

Once you have completed the trait exchange, sketch the process you used to exchange the
trait on the back of this page, listing out the specific steps you took.
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