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Objective 1.3  Lesson B








     DNA Model
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Learning about DNA Structure, Function and Replication
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III.  DNAis a double stranded molecule. On the diagram below, label
hydrogen bonds and phosphodiester bonds. Show how this molecule is
antiparallel.
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Course Advanced Biotechnology
Unit 
Biotech
Basics
Essential Question What is the structure and function of DNA?
TEKS
130.364 2H,
6A-D
TAKS
Obj 2 6A
Prior Student
Learning
DNA Structure
Estimated Time
60 minutes

Rationale
Constructing DNA models is a great way to learn about DNA structure, function, and replication. DNA models are representations of the structure of DNA. These representations can be physical models created from many different types of material, or they can be computer-generated models.
Objectives
Students will:
· Create a model of DNA.
· Explain the structure of DNA.
Engage
· Creating synthetic life: J. Craig Venter
Key Points
· Refer to Power Point 1.3 Structure of DNA and RNA.
· View Podcast 1.3 Structure of DNA and RNA.
Activity

1. Students view Podcast 1.3 Structure of DNA and RNA.
2. Students complete Structure of DNA and RNA Student Resources Handout.
3. Students create a DNA model using Origami.
· Give students a blank DNA template: http://www.dnai.org/teacherguide/pdf/ori_bw.pdf
· Instruct student to identify and color code the following parts of the DNA template:

· Phosphate group

· Sugar

· Adenine

· Thymine

· Guanine

· Cytosine

· Hydrogen bonds

· Students create a DNA origami Model using the instruction sheet: http://www.dnai.org/teacherguide/pdf/origami_inst.pdf
4. Students peer grade using the “DNA Origami Rubric”.

5. Connect DNA strands and hang as one long strand of DNA around the classroom to refer to throughout the school year.

Assessment
· Rubric: DNA Origami 
   Materials
· Origami DNA Model Instruction Sheet
· DNA Template (color or black and white)
Accommodations for Learning Differences
· Visit the Special Populations section of the CTE Career and Technical Education Website: http://cte.unt.edu/special-pops
National and State Education Standards
Science Standards
Texas College and Career Readiness Standards
IV. E1

VI. D3

Structure of DNA and RNA-Student Resources
For Podcast 1.3 Structure of DNA and RNA

I. DNA is the genetic material in all living things. Differentiate between the following: 

a. Chromosome 

b. Gene 

c. Nucleotide 

II. Three components of a DNA nucleotide 

a. Draw the deoxyribose sugar and number the carbons. 

b. Show which carbon the phosphate group is on 

c. Show which carbon the nitrogen base is on 

i. List the four nitrogen bases. Circle the purines. Put a box around the pyrimidines. 

III. DNA is a double stranded molecule. On the diagram below, label hydrogen bonds and phosphodiester bonds. Show how this molecule is antiparallel. Circle a sugar molecule. Box a phosphate group. Label the 3’ and 5’ end of the molecule.

IV. RNA Structure 

a. List two differences between DNA and RNA 

i. 

ii. 

b. There are three types of RNA. Define each. 

i. mRNA 

ii. rRNA 

iii. tRNA 


Take Away Questions

1. Play the DNA game at http://www.nobelprize.org/educational/medicine/dna_double_helix/. 
a. List the 3 organisms you made at the end of the game.

b. Paste a screen shot of your scoreboard below.

2. If the sequence of one strand of a DNA molecule is 5’-AGCCCCGACTCTATTC-3’, what is the sequence of the complementary strand? 
3. Provide at least three important differences between DNA and RNA 
DNA ORIGAMI RUBRIC
Student Name: ______________________________

Peer Grader Name: ___________________________
	CATEGORY
	4
	3
	2
	1

	Scientific
Knowledge
	Explanations by all group members indicate a clear and accurate understanding of scientific principles underlying the construction and modifications.
	Explanations by all group members indicate a relatively accurate understanding of scientific principles underlying the construction and modifications.
	Explanations by most group members indicate relatively accurate understanding of scientific principles underlying the construction and modifications.
	Explanations by several members of the group do not illustrate much understanding of scientific principles underlying the construction and modifications.

	Construction - Care Taken
	Great care taken in construction process so that the structure is neat, attractive and follows plans accurately.
	Construction was careful and accurate for the most part, but 1-

2 details could have been refined for a more attractive product.
	Construction accurately followed the plans, but 3-4 details could have been refined for a more attractive product.
	Construction appears careless or haphazard. Many details need refinement for a strong or attractive product.


Recommended Improvements:



