[image: image1.wmf]
Course:     AG-PSB-02.441
Plant Science Biotechnology

Unit 9:
Plant Genetics
Lesson 2:
DNA/RNA

Georgia Performance Standards:
AG-PSB-9-(g, h) 

Academic Standards: 




MM1D1, SCSh9
Objectives: 

1.
Describe the structure of a DNA molecule.

2.
List the five bases in DNA and RNA.

3.
Define DNA and RNA.
Teaching Time:
Classroom:  40 minutes
Laboratory:  55 minutes
Grades: 9-12

Essential Question: What are DNA and RNA?
Unit Understandings, Themes, and Concepts:  
Students will learn the structure and bases of DNA and RNA, as well as their functions and importance.
Primary Learning Goals:  

Students will describe the structure of DNA molecule and list the five bases in DNA and RNA. Students will define DNA and RNA.

Students with disabilities: For students with disabilities, the instructor should refer to the individual student's IEP to insure that the accommodations specified in the IEP are being provided within the classroom setting. Instructors should familiarize themselves with the provisions of Behavior Intervention Plans that may be part of a student's IEP. Frequent consultation with a student's special education instructor will be beneficial in providing appropriate differentiation within any given instructional activity or requirement.

Assessment Method/Type:

____ Constructed Response

____ Peer Assessment

_X__ Combined Methods


____ Selected Response

____ Informal Checks


____ Self Assessment

References:

Herren, Ray V.  The Science of Agriculture: A Biological Approach.  Delmar Publishers, Inc.  Albany, NY.  ISBN:  0-8273-5811-3.  1997.
Materials and Equipment:

See laboratory exercise for specific needs.
Handout 9.2.1.
PowerPoints:

AG-PSB-02.441-09.2p  DNA
AG-PSB-02.441-09.2p Plant_Genetics(2)

Georgia Performance Standards:
AG-PSB-9-(g, h) 

AG-PSB-9: The student explains the use and importance of genetics in plant breeding.

a. Describes the structure of a DNA molecule.

b. Defines DNA and RNA.

Academic Standards: 




MM1D1, SCSh9
MM1D1 Students will determine the number of outcomes related to a given event.
SCSh9 Students will enhance reading in all curriculum areas.
Teaching Procedure

Introduction and Mental Set

Tell the students that a dog killed your chickens last night.  You found part of his fur on the fence.  There are seven dogs in your neighborhood.  How can you find out which one did it?  The students should answer by saying DNA.
Discussion

1.
Define DNA and RNA.

A.
Deoxyribonucleic acid (DNA):  A genetic protein like nucleic acid on plant and animal genes and chromosomes that control inheritance.

B.
Ribonucleic acid (RNA):  A genetic protein, similar to DNA, that appears in two forms.  Messenger-RNA (m-RNA) reads the DNA code and takes that code across the cytoplasm.  The transfer-RNA (t-RNA) will attach themselves to the m-RNA at a specific sight and transfer the m-RNA code to make an exact copy of the original DNA.
2.
What is the structure of DNA?

A.
Watson-Crick described that a DNA molecule has a double helix with an axis in the middle. This is comparative with a twisted, spiraled shape ladder with nitrous bases attached to each side.  

B.
Explain that Nitrogen-containing bases are the codes that DNA and RNA are inscribed with.  Nitrous-containing bases - a group of bases that are attach to DNA and RNA and are responsible in the formation of amino acids. The bases are: 


Adenine (A)


Thymine (T)


Guanine (G)


Cytosine 8

 



Uracil (U)

These bases will occur in sets of three called a codon.  The order of a codon is specific, and the sequence of the bases determines what is being made.  For example, hair color will have its own codon sequence.  

Explain that the nitrous bases will only combine to a certain other base.  For example, Adenine (A) will only combine with Thymine (T) on a DNA molecule.  Guanine (G) and Cytosine 8 will combine on DNA or RNA.  When DNA is attaching to form a mRNA molecule the Adenine will attach itself to Uracil (U).  This is called base-pairing.
C.
Codons:  a group of three nitrous bases that are responsible for the make up of amino acids, which determines the heritable traits will be passed.

D.
Replication:  Explain the process of replication.  Tell how the DNA copies itself into RNA.  Then explain how the RNA code is read to form a duplicate copy of the original DNA.  

E.
Ask students how scientists can use this knowledge of DNA/RNA.  Then tell them about the Flavor Savor tomato, and how researchers were able to genetically alter the tomato=s DNA to keep from desiccating as rapidly as an unaltered tomato.

3.
Laboratory



A.
Design a work sheet that will demonstrate a codon sequence.  

E.g.   The mRNA sequence AAU AAC would transcribe into TTA TTG for a new DNA molecule.  Give the students examples like this.  Make sure that the can go from DNA to RNA and from RNA to DNA.  

Note: When replicating DNA the RNA nitrogen base pair for Adenine is Uracil, but the base pair for Adenine in DNA is Thymine.

A DNA MOECULE ATTACHED TO A mRNA MOLECULE
DNA----------mRNA
A------------------U

T------------------A


 A CODON

C------------------G

C------------------G

G------------------C

A------------------T

THE SAME mRNA MOLECULE REPLICATING INTO A DNA MOLECULE
tRNA
NEW DNA
U------------------A

A------------------T

G------------------C

G------------------C

C------------------G

T------------------A

B.
Complete laboratory exercises, Isolation of DNA from Orion, listed on handout 9.2.1.

Summary                                                                                                        

Have students answer class discussion questions.

What are some similarities and differences in DNA and RNA?

What is a codon and how does it affect inheritability?

Have students name the nitrous bases and their base pairs.

How has the knowledge of DNA/RNA altered Agriculture?

Evaluation



Written test 

Laboratory activity



9.2.1

Isolation of DNA from Onion
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Introduction
This laboratory exercise is designed to show how DNA can easily be extracted from onion cells.  It includes an optional test for the presence of DNA.

Target age/Ability group:
Secondary level, all ability levels

Student/Class time required:
45 - 55 minutes

Materials/Group:


Cm2 pieces of fresh onion


100 ml beaker


2 test tubes


Glass rod scored on one end


ICE COLD 95% ethanol


Palmolive liquid detergent


Non-iodized salt (sodium chloride)


Fresh meat tenderizer or fresh


Pineapple or papaya juice


Phenol red indicator

Teachers= Guide For Preparation of Materials:
1.
Prepare the detergent/salt solution by adding 10 ml of detergent and 10 grams of salt to 90 ml of distilled water.  This solution breaks down the lipid walls of the cells to release the cytosol.  The salt shields the negative ends of the phosphates of the cell membrane.

2.
Prepare a 5% meat tenderizer or papain solution by adding 5 grams of tenderizer (enzyme) to 95 ml of distilled water.  The juice of pineapple or papaya may be substituted for the tenderizer.  The enzymes will denature proteins that my contaminate the DNA.

3.
The 95% ethanol must be ICE COLD.  It should be left in a plastic container in the freezer overnight.

4.
Prepare a 5% sodium chloride solution by adding 5 grams of non-iodized salt to 100 ml distilled water.

5.
Prepare the phenol red indicator by dissolving enough phenol red powder to fit the end of a toothpick in 100 ml distilled water.  The resulting solution should be a light amber color.  When the phenol red indicator is added to an acid solution, it produces a pink/red color.


Student Directions:
1.
Place a cm2 piece of onion in the 100-ml beaker with 10n ml of the detergent/salt solution.  Macerate the onion with the glass rod.

2.
Decant the liquid from the mixture into a clean test tube.  Add 3 to 4 meat tenderizer/enzyme solution.  Swirl test tube to mix.

3.
Carefully pour 10 ml of ice cold ethanol down the side of the test tube to form a layer on top of the onion mixture.  Let stand 3 minutes.

4.
Using a twirling motion of the glass rod, slowly move the scored end of a glass rod through the interface of the two layers to collect the mucus-like DNA and place in a clean test tube with the 4% salt solution.

5.
Add five drops of phenol red indicator to the DNA solution.  The resulting dark pink color should be due to the presence of DNA.

Individual Learning Activity

Lesson:
DNA/RNA
Assignment:
Choose one of the topics below and research it. Write a report on your findings that answers the question or explains the concept and shows why it is relevant to your life.

1.
Describe the structure of a DNA molecule.

2.
List the five bases in DNA and RNA.

3.
Define DNA and RNA.
Minimum Requirements:

1. Paper must be typed in 12 point font and at least one page in length. The paper may be double-spaced. 

2. At least two credible references must be properly cited.

3. All work must be original. No plagiarism! Any use of  

another’s ideas without giving credit will result in a zero.

4. Papers will be graded on content (amount of good information, accuracy, etc.) and mechanics (grammar, spelling, and punctuation.)

Due Date:

Points/Grade Available:

Individual Learning Activity Rubric

	Content - offers current information on the topic chosen, thoroughly covers each aspect of the question, and demonstrates understanding and mastery of the lesson. The paper should include information and issues of state and local importance.
	35 pts.



	Critical Analysis - logical process of analyzing and reporting information that examines and explains the topic selected. The paper should go beyond simply listing facts and must include why the concept is relevant to the student’s life. 
	25 pts.

	Organization- The paper should have an orderly structure that demonstrates a logical flow of ideas.
	15 pts.

	Mechanics- spelling, grammar, punctuation, font size, double spacing, citation, etc. Essentially, the paper should meet all specifications and be executed following rules of proper written English.
	15 pts.


Group Learning Activity

Lesson: 
DNA/RNA
Assignment: 
Choose one of the topics below and research it. With your group, prepare a presentation to teach the class your concept.

1.
Describe the structure of a DNA molecule.

2.
List the five bases in DNA and RNA.

3.
Define DNA and RNA.
Your presentation should include the following:

1. A lesson plan outlining exactly what your group will teach and how the information will be taught

2. A Power Point of at least twelve slides

3. Notes containing the information the class will be responsible for (these can be printed and given to the class, written on the board, or part of the Power Point). A copy of the notes will be turned in to the instructor.

4. Some type of interactive activity for the class (game, problem solving activity, interactive model, etc.)

5. Your group must also prepare an assessment for the class. This assessment can be written or oral, but should show the instructor that the class understands and has retained the material being taught.

Due Date:

Points/Grade Available:

All work must be original. No plagiarism! Any use of  

another’s ideas without giving credit will result in a zero.

                                                  Group Learning Activity Rubric

	Lesson Plan – The group submits a thorough, detailed lesson plan highlighting the content and organization of their lesson.
	10 pts.

	PowerPoint – The group presents a Power Point of at least twelve slides that contains information and pictures vital to the lesson with additional information or examples for enhancement.
	20 pts.

	Interactive Activity – Some type of interactive activity is used to help teach the lesson. The activity should contribute to the mastery of content and involve the entire class in some way.
	15 pts.

	Assessment – A fair, thorough assessment is prepared and administered based on the information presented to the class. Poor grades on the assessment by a few members of the class are excusable, but if the entire class has difficulty, the points awarded in this category may be lowered at the discretion of the instructor.
	   15 pts.

	Content – The group should cover the concept (within reason) in entirety. The group may study actual lesson plans to help decide what should be emphasized.
	    25 pts.

	Overall Effect – The group is prepared, enthusiastic, and interesting, and the lesson flows smoothly. 
	    15 pts.


Presentation Learning Activity
Lesson:
DNA/RNA
Assignment:
Choose one of the topics below, research it, and prepare a presentation that answers the question or explains the concept and shows why it is relevant to your life.

1.
Describe the structure of a DNA molecule.

2.
List the five bases in DNA and RNA.

3.
Define DNA and RNA.
Minimum Requirements:

Oral Report Option

1.   Write a paper on one of the topics and orally present your work to the class.

2.   Paper may be double-spaced and should be at least one page in length, resulting in a two to five minute presentation. 

3.   At least two references must be properly cited. 

4.   The presentation of the report will be graded secondary 

      to the content of the paper.

PowerPoint Option

1. Presentation should be at least ten slides in length

2. Presentation should include at least four photos.

3. Presentation should be two to five minutes in length.

4. Grammar and spelling will be graded by the same standards as any other written assignment.

5. At least two references must be properly cited.

Poster Option:

1. Prepare a poster that answers/explains one of the topics. You will present your poster to the class.

2. Your poster should include both text and graphics that help communicate your research.

3. At least two sources of information should be properly cited on the back of the poster.

4. Neatness and appearance of the poster will be graded.

5. Poster presentation should last two to five minutes.

Due Date:

Points/Grade Available:

For all presentations: All work must be original. No plagiarism! Any use of another’s work or ideas without giving proper credit will result in a zero.

Presentation Learning Activity Rubric

	Content- offers current information on the topic chosen, thoroughly covers each aspect of the question, and demonstrates understanding and mastery of the lesson. The presentation should include information and issues of state and local importance.
	40 pts.

	Critical Analysis/Organization – The presentation shows a logical process of analyzing and reporting information that examines and explains the topic selected. The presentation should go beyond simply listing facts and must include why the concept is relevant to the student’s life.
	20 pts.

	Presentation – The student makes a genuine effort to present, not just read the material. The student should present with confidence using techniques like eye contact and voice inflexion to make his or her point. Although content takes precedence over presentation, the experience of successfully presenting in front of a class is part of the basis of this assignment.
	25 pts.

	Mechanics- spelling, grammar, punctuation, font size, double spacing, citation, etc. Essentially, the presentation should meet all guidelines set forth and should be executed in proper written English. For the poster, this includes neatness and appearance.
	15 pts.


Lesson Evaluation

1) A genetic protein that controls inheritance is 


.
2) A similar genetic protein that appears in two forms is 


.
3) The structure of DNA is a 


  


.
4) The base pair of Thymine is 



5) The base pair of Cynine is 



6) A group of three nitrous bases that are responsible for the building of amino acids is called 



7) When DNA is attaching to form a mRNA molecule the Adenine will attach itself to 


  
8) Who is credited with discovering the shape of DNA?
How have DNA and the science of genetics impacted agriculture?

9)

10)
Lesson Evaluation Key
1) DNA
2) RNA
3) double helix
4) Adenine
5) Guanine
6) a codon
7) Uracil
8) Watson and Crick
9) answers will vary
10) answers will vary

Teacher Notes

Essential Question: 

What are DNA and RNA?

Vocabulary

DNA
RNA
Deoxyribonucleic acid
Ribonucleic acid
Codons

Course: AG-PSB-02.441   Plant Science Biotechnology Unit 9, Lesson 2

6
Revised June 2009

