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Mapping the Human Genome
Gallery Walk
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Course Advanced Biotechnology
Unit Protein Structure and Function
Essential Question What is a chromosome?
TEKS
130.364 2A,
2C, 2h, 2J, 3B,
3C, 3D, 6G
TAKS
Science 2D,
3A, 3B, 6B, 6C
Prior Student Learning Understanding of DNA structure, protein synthesis, genetics
Estimated time Varies: 60
minutes-120 minutes

Rationale
60 years ago the structure of DNA was identified.  10 years ago scientist mapped the human genome.  Every generation from this point forward will have access to their own genetic code.  This is a surreal idea for most high school students.

This lesson will introduce them to what we currently know about their DNA and how much more we must understand if we are to use gene therapy in the future as a reliable form of medicine.
This lesson works best after the students have had some instruction in DNA, protein synthesis and genetics.
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Objectives
•
Students will be able to demonstrate understanding of the structure and function of chromosomes.
•
Students will be able to explain why genes' sizes and functions differ
from each chromosome.
•
Students will be able to explain the activation, inactivation or mutations of a gene may lead to mild, moderate to severe genetic disorders.

•
Students will be able to identify specific genes/genetic disorders that
scientist have isolated and are currently researching for future gene therapy.
•
Students will be able to explain reason for the more common/understood genetic disorders and the chromosomes they are

located on.
Engage
•
Use this NOVA video introduce the Human Genome Project

o
Cracking the Code
•
The video is broken up into sections
•
Show as little or as much as you want before the activity. A brief description of each section is given on the website above

•
Several video worksheets have been provided depending your intention on use of the video and the amount shown


Key Points
•
Refer to power points:
o
1.4 Protein Synthesis

o
1.5 Protein Structure and Function
Activity
1.  Ask students if they recognize the type of disorder this child has
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2.  Show student a normal karyotype.
[image: image2.png]A4ty
(R RRRE
i N u u n
IS O

Karyotype: 46, XY




3.  Show students a Down Syndrome karyotype.
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4.  Assign each student a chromosome

a.  There are 23 chromosome so you may need to double them up in groups.
b.  This website has great information about each chromosome.
5.  Students will then begin to research their chromosome, making sure to address all of the objectives on the project list. (see attached)

Depending on available class time and access to computers and
internet, the project time will vary.
6.  Give students Chromosome Research Poster Project to aid in their

Research.
7.  Students will display their chromosome poster around the classroom in

# order for a gallery walk.
8.  In the gallery walk, have students set up their projects and then allow half the class to walk around to see the other projects. The students

must verbally present their information and the rest of the class must

record the information.
9.  Students  should  record  information  on  the  Chromosome  Project
Chart.
Assessment
•
Poster Grading Scale

•
Test on information from gallery walk

Materials
•
Internet Access

•
Worksheet: Cracking the Code
•
Handout: Chromosome Research Poster Project

•
Worksheet: Chromosome Project Chart

•
Poster Board


Accommodations for Learning Differences
National and State Education Standards
Texas College Readiness Standards 
I.A2, D1, D2, E1, E2

III. A1, B2, B3, B4, C1, D1

IV. A1, B1, B2, C1, C2

Vi. A1, D1, D2, D3, D4

Cracking the Code: Worksheet A:Human Genome Focus
1.  Eric Lander describes the human genome as being like a parts list. How is the genome like a parts list?

2.  To what degree are all humans identical at the genetic level?
3.  About what percentage of the genes in a banana are also in a human?   

this figure so high?

Why is

4.  In 1989, scientists discovered the first disease-causing gene in humans. What was the disease? What was wrong with the gene?
5.  It was long thought that humans had around 100,000 genes.  The initial survey of the human genome indicated that there were only about  
genes in humans. What interesting fact about human genes allows humans to be so much more

complex than something like a fruit fly?

6.  Scientists working on the HGP found that the chromosomes were not packed with one gene after another.  How are genes distributed on the chromosomes?  How much of the chromosomes are actually genes?

Cracking the Code: Worksheet B: The facts
1.    
of the genes in a banana are in us.

2.  What is the shape of the DNA molecule?

3.  Humans only have  
as many genes as fruit flies.

4.  Where is DNA located in your cell?

5.  What do you pass on to your children?

6.  All babies are  
% the same.

7.  Only about  
_% of your DNA is active.

8.  Describe what happened to the baby Hayden that had Tay-Sachs disease. Give the symptoms.

9.  What causes Tay-Sachs?

10. What was the purpose or goal of the Human Genome Project?

11. What is wrong with the baby Riley?

12. Describe the disease that Riley has.

13. Proteins are  
-D.
14. How many letters are wrong in Riley’s DNA?

15. What happened to the youngest of the 3 sisters?

16. If you could take a test that would tell you when and how you would die, would you want to know?

17. Draw the structure of a DNA molecule on the back of this paper. Label the following: Sugar, Phosphate, Base, Hydrogen Bonds.

Cracking the Code: Worksheet C: The Whole Story
1.  What percentage of genes do humans share with bananas?

2.  What do you think the message is that has gotten passed from the first form of life?

3.  Describe how the DNA looked in the test tube.
4.  Humans have only twice as many genes as a  
.
5.  What are the four bases in DNA?

6.  Every baby born is 99.9% genetically identical to  

 
.
7.  How many years did it take to find one marker for breast cancer?

8.  What was the diagnosis of Hayden and what does the disorder do?
9.  What change in the DNA causes Tay-Sach’s?

10. Would you be willing to take a test to tell you if your children would be at risk for certain disorders and diseases? Why or why not?

11. How long did the government originally think it would take to complete the
Human Genome Project?

12. What company did Venter create?  How have you already heard of this company?

13. Where did Celera get some of their information on the human genome?
14. Where did the DNA that the government was using come from?

15. What was the celebration for?

16. Identify the gene that has been patented.
17. What did Riley test positive for? What is characteristic about this disease?
18. What is the protein normally supposed to do? What happens to this protein in cystic fibrosis?

19. How many genes do humans have?
20. Why would it be better to test for a gene within a family line?

21. Why is Iceland a good place to study the location of genes in the DNA?

22. Do you think a company should have access to your personal medical records to look for genes? Why or why not?

23. What gene did they use to create glowing mice?
24. Which organization finally finished sequencing the human genome first?

Chromosome Research
Poster Project
The following information must be addressed on your poster point.  Be prepared to present and explain

ALL of the information from your project.

The Basics-Your poster must include:
1.  A drawing of your
chromosome

2.  How many genes are located on your chromosome

3.  Identify the more commonly know genes on your chromosome (5+) and their location if possible

4.  List the  5 most common or interesting genetic disorders associated with your chromosome and their location if possible

Genetic Disorder-Add to your poster

5.  Select ONE genetic disorder associated with your chromosome and research and report on the following
•
Prevalence

•
Symptoms
•
Explain the mutation or disorder
•
Treatments

•
Preventions (Possible gene therapy or gene counseling)
•
Illustrate the mutation that is responsible for the genetic disorder

Grading Scale
4 = demonstrates complete knowledge of complex and simple information and processes though organization of poster and completeness of information.
3 = demonstrates complete knowledge of simple concepts while needing help with the more complex concepts
2 = with help demonstrates some knowledge of simple and/or complex concepts
1 = even with help has a difficult time demonstrating knowledge of complex or simple concepts and processes
Chromosome Project Chart
# of genes

Genetic disorder
Gene affected

Explanation of Genetic Disorder
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