Year 10 Genetics CAT
Your Common Assessment Task starts here. You are expected to complete all the tasks in this section to receive a C level (AusVELS). 

PART 1: GENETIC DISEASE
You are to investigate a Genetic Disorder/Disease/Condition of your choice and comprehensively cover the following key criteria:
Key Criteria :
1. What is the name of the Genetic Disorder/Disease/Condition and where did the name originally come from or does it have another name? 
2. Where is the chromosomal abnormality found within the 23 pairs of chromosomes?

3. What are the effects of this Genetic Disorder/Disease/Condition physically  and/or mentally?

4. What percentage of the population are affected (or incidence rate) by this Genetic Disorder/Disease/Condition?

5. How is this Disorder/Disease/Condition passed down from one generation to the next (is it autosomal/sex-linked, etc.)?
6. Can this Disease/Disorder/Condition be treated?  If so, how?  Is there any treatment available for the Disease/Condition/Disorder?  Explain.

7. Can this Disease/Condition/Disorder be diagnosed prenatally (before birth) or after birth?  Explain how either or both can be done.  

8. Include relevant pictures, diagrams, graphs or video to support your investigation.

You will need to create a Power Point presentation to present to the class and your teacher, based on your research.

The presentation will be 2-3 minutes in length.

A hard copy of your assignment must also be submitted prior to your Power Point presentation.  

Your plan and Bibliography (with at least 5 sources) must also be submitted.  DO NOT USE WIKIPEDIA.

You may choose from one of the following Genetic Disorders or one that interest you:  
Haemophilia


Crohn’s Disease
Hemochromatosis
Colour Blindness

Cystic Fibrosis

Sickle-cell

Down Syndrome

Albinism

Huntington’s Disease

Muscular Dystrophy

Dwarfism

Celiac Disease

Fragile X


Muscular dystrophy
Thalassemia, etc.  
	Research Questions

	Website 1:
	Website 2:
	Other source:

	1.What is the name of the Genetic Disorder/Disease/Condition and where did the name originally come from or does it have another name? 


	
	
	

	2.Where is the chromosomal abnormality found within the 23 pairs of chromosomes?


	
	
	

	3.What are the effects of this Genetic Disorder/Disease/Condition physically  and/or mentally?


	
	
	

	4.What percentage of the population are affected (or incidence rate) by this Genetic Disorder/Disease/Condition?


	
	
	

	5.How is this Disorder/Disease/Condition passed down from one generation to the next (is it autosomal/sex-linked, etc.)?


	
	
	

	6.Can this Disease/Disorder/Condition be treated?  If so, how?  Is there any treatment available for the Disease/Condition/Disorder?  Explain.
	
	
	

	7.Can this Disease/Condition/Disorder be diagnosed prenatally (before birth) or after birth?  Explain how either or both can be done.  


	
	
	


PART 2: PEDIGREES
The pedigree below shows the history of cystic fibrosis in a family.
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1. Analyse the pedigree below and decide whether the trait is dominant or recessive.  Justify your answer.

2. Record the possible genotypes for individuals in this pedigree.
                     P                                              Q                             R
3. Imagine that John (Homozygous Dominant) individual marries a heterozygous individual.  Complete a punnet square to determine potential offspring.

	
	
	

	
	
	

	
	
	


4. What are the possible genotypes of the offspring (include the proportions)?
5. What are the possible phenotypes of the offspring (include the proportions)?
6. Was the genotypic and phenotypic ratio the same?  Give reasons why they are the same or different.

7.  Now imagine John (Homozygous Dominant) marries a homozygous individual suffering from cystic fibrosis.  Complete a Punnet square to determine the kind of offspring they will produce.

	
	
	

	
	
	

	
	
	


8. What are the possible genotypes of the offspring?

9. What are the possible phenotypes of the offspring?
10. Was the genotypic and phenotypic ratio the same?  Give reasons why they are the same or different.

PART 3: WHO IS JOHN’S FATHER?

The image below represents the results of a paternity test.  A paternity test is used to confirm who the biological father of a particular child could be.  These are the results obtained when the DNA of five individuals was cut with a restriction enzyme.  Given that a child gets 50% of their DNA from each parent, 50% of a child’s bands should be the same as one parent and 50% as the other parent.  The first result (number 1) of the gel below represents the DNA of John’s mother.
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1. Which set of results belong to John?

2. Which set of results belong to John’s biological father?  Give reasons for your answer.

3. The third set of results belong to John’s father.  Is he John’s biological father?  Give reasons for your answer.

4. What is a restriction enzyme?  Why are they so useful for DNA profiling (DNA fingerprinting)? 

5.  What could be another use for this technique of identification?  Explain how the technique is used in this situation.  

6. John’s biological father is disputing the results of the paternity test.  What experimental or analytical errors could occur to make these results inaccurate?  Explain how you came up with these errors.

7. Some people have suggested that genetic technologies such as DNA profiling could cause discrimination against groups who have a particular genetic trait.  What do you think this statement means?  Do you agree with this statement?  Give reasons for your answer.

                                                      THIS IS THE END OF THE C-TASK
LEVEL B

Is DNA Fingerprinting Accurate?

1.  Read the article below which contains an account of a man sent to prison using incorrect DNA evidence.  As you read, underline or highlight key pieces of information relating to DNA fingerprinting and it’s reliability.

2.  Complete a SWOT analysis

	Strengths
What is good about DNA fingerprinting?

What advantages does it have?


	Weaknesses
What disadvantages does DNA fingerprinting have?

	Opportunities
How could the accuracy of DNA fingerprinting be improved?


	Threats
What may prevent the use of DNA fingerprinting evidence in the future?


3.  Write a paragraph using the space below which uses the SWOT analysis to explain whether you think DNA Fingerprinting evidence is sufficient evidence to convict an individual of a crime.  Consider the following questions when writing your paragraph:

· What do you think is good about DNA fingerprinting?

· What is not so good about DNA fingerprinting?

· Do you think that DNA fingerprinting is accurate enough to convict people of crimes?

· How can DNA fingerprinting be made more accurate?

UCI Professor Finds DNA Laboratory Errors That Sent Wrong Man to Prison

For Immediate Release, March 11, 2003

In July 1999, Josiah Sutton, then 16 years old, was convicted of rape based largely on DNA tests performed by the Houston Police Crime Laboratory.  Thompson reviewed the evidence in Sutton’s case in January and found a serious problem.  “The jury was led to believe that the DNA evidence uniquely identified Sutton as one of two rapists,” Thompson said.  “In fact, when correctly interpreted, the DNA evidence showed it was very unlikely that Mr. Sutton could have been one of the rapists.” 

Thompson’s criticism of the evidence prompted the Houston police department to hire an independent laboratory to re-test a semen sample collected from the rape victim.  On Monday, Sutton’s attorney announced that the new DNA test, which employed more sophisticated methods than those used by the Houston Crime Lab, had definitively, “excluded” Mr. Sutton, proving he could not have committed the rape.

Thompson began examining the work of the Houston Police Crime Laboratory last Fall at the request of investigative reporters from Houston television station KHOU.  According to KHOU Investigative Producer David Raziq, rumors had circulated for years about bad work by the HPD Crime laboratory.  Raziq and his news team used the state public records act to obtain copies of laboratory records and court documents in a number of cases but needed expert assistance to evaluate them.  “We were told that Thompson is the best person in the country with regard to finding problems in forensic DNA lab work,” said Raziq.  “We were delighted when he agreed to help us.” 

Thompson first spoke out about problems in the HPD Crime Laboratory last Fall after reviewing laboratory work and expert testimony in seven criminal cases.  “It was the worst laboratory work I have seen,” said Thompson.  “The laboratory failed to run essential scientific controls, failed to document their work adequately, and engaged in a variety of practices that create a risk of error.”  To make matters worse, Thompson said, laboratory analysts were reporting their results in a misleading manner in written reports and in courtroom testimony.  “They consistently overstated the statistical significance of their findings,” Thompson said.  Furthermore, Thompson added, “in at least two instances the laboratory reports appeared to be inconsistent with the underlying scientific data.  It appeared that the DNA analysts were stretching and distorting their findings to help get a conviction.”  According to David Raziq, Thompson's criticism backed up allegations of forensic scientist Elizabeth Johnson, a long-time critic of the HPD lab.  Johnson had been raising concerns about the quality of the lab's work for years.  KHOU also consulted several other prominent experts who supported Thompson’s conclusions.

In January, Thompson reviewed the DNA evidence in Josiah Sutton’s case.  In that case a woman was abducted at gunpoint and raped by two men.  A week later the woman called police after seeing two men on the street who resembled the rapists.  Based on the woman’s tentative identification, Josiah Sutton and a friend named Gregory Adams were arrested.  The HPD Crime Laboratory tested semen samples collected from the victim and reported finding a mixture of DNA consistent with the DNA profiles of Sutton, the victim, and an unknown second man. Adams was excluded by the test and was released.  Sutton was brought to trial and convicted based on the victim’s eyewitness testimony and the DNA evidence. 

According to Thompson the HPD laboratory analyst and the prosecutor misrepresented the DNA evidence in several respects.  “The testimony left the impression that the DNA evidence identified Sutton uniquely and definitively as one of the rapists,” said Thompson.  In fact, the tests performed by the laboratory were not definitive.  “If police picked any two black men off the street, the chances that one of them would have a DNA profile that ‘matched’ the semen sample as well as Sutton’s profile is better than one in eight,” said Thompson.

To make matters worse, the laboratory had reported incorrectly that a semen stain found on the back seat of the victim’s automobile, where the rape occurred, contained a mixture of DNA from Sutton, the victim, and an unknown man.  According to Thompson, the laboratory report was wrong.  The semen stain actually appeared to come from a single man.  Based on the DNA profile, that semen donor could have been one of the rapists (the profile was consistent with other samples collected from the victim), but the semen donor could not have been Mr. Sutton. 

While studying the DNA profile of the backseat semen stain, Thompson had a critical realization. “I suddenly realized that if the stain on the backseat came from one of the two rapists, it was possible to infer the DNA profile of the other rapist.”  Because the DNA of the two rapists was mixed together in vaginal samples collected from the victim, it was unclear which genetic characteristics were associated with which man, making it difficult to narrow the range of possible contributors.  Reasoning logically based on his knowledge of the genetic characteristics involved, Thompson was able to subtract the contribution of the man whose semen was on the backseat, revealing a more complete DNA profile for the other man.  “It was a revelation,” said Thompson.  “It was clear that the profile of the other man did not match Mr. Sutton.”  Hence, if the semen on the backseat came from one of the rapists, then Sutton could not be the other rapist.

When KHOU reported Thompson’s conclusions, the District Attorney’s office agreed to allow additional DNA testing.  A tiny bit of semen that doctors had collected from the victim, immediately after the crime, remained on a microscopic slide.  This sample was tested last week at a private Houston laboratory called Identigene.  Using new test procedures more definitive than those used by the HPD Crime Laboratory, Identigene was able to confirm Thompson’s inference.  The semen contained a mixture of DNA from two men, and neither of those men was Josiah Sutton. 

Article Sourced From:  http://www.scientific.org/DNAProblems/DNA-Problems.htm#Wrong Man
                                                  LEVEL A
The Ethics of Cloning
1. Go to the forum: http://www.medicalnewstoday.com/opinions/8066/
2. Read through the posts and select one post which speaks in favour of cloning and one post which speaks against cloning.  

3.  Find scientific evidence to support each of the points of view.  Use an internet search engine or books from the library to help you fill out the table below:

	Evidence supporting cloning
	Evidence against cloning

	
	


4.  Now you will use a decision-making matrix to decide whether you think that all cloning (reproductive and therapeutic,) some cloning (therapeutic only) or no cloning should be allowed.  The top row of this matrix has 7 features which need to be considered in a debate about cloning.  For the three options down the side you must give each of the features in the top row a score out of 10.  A score of 10 indicates that the feature is a very positive part of that option and a 1 indicates that the feature is a very negative part of that option.  Once you have filled out this table add up the score for each option.  The highest score represents the best option.

	Options
	Curing Disease
	Increasing Knowledge
	Human Rights
	Technological advancement
	Ethical concerns
	Legal concerns
	Total Score

	Allow all cloning
	
	
	
	
	
	
	

	Allow therapeutic cloning only
	
	
	
	
	
	
	

	Do not allow any cloning
	
	
	
	
	
	
	


5.  Now write two paragraphs which explain your point of view on cloning.  Use the frame below to structure your opinions.

	Introduction
	A sentence describing your point of view.

	Paragraph1
	Explain the positives of your point of view.  Use scientific and/or ethical arguments to justify your point of view.

	Paragraph2
	Explain why your point of view is better than the other two options regarding cloning.  Use scientific and/or ethical arguments to justify your point of view.

	Conclusion
	A sentence or two summing up why you chose this point of view


	
	 E 7.5
	D-8-8.5
	C-9-9.5
	B-10
	A-10.5

	Science Knowledge and Understanding
Science at Work


	You have participated in the activities leading up to this assessment task and completed some of the set class work.

Some of these activities investigate the practical application of genetics.


	You have completed all of the set class work leading up to this assessment task.

Some of these activities investigate the practical application of genetics.
	You have completed tasks required at this level according to the requirements of this CAT by completing all parts of the “Who’s the Father?” booklet.

You have used punnet squares effectively and understood practical applications of genetics.
	You have completed tasks required at this level according to the requirements of this CAT by completing all parts of the “Who’s the Father?” booklet as well as the analysis of DNA fingerprinting.

You have used punnet squares effectively and understood and analysed  practical applications of genetics.
	You have completed tasks required at this level according to the requirements of this CAT by completing all parts of the “Who’s the Father?” booklet as well as the analysis of DNA fingerprinting and evaluation of cloning.

You have used punnet squares effectively and understood, analysed  and evaluated  practical applications of genetics.

	Listening Viewing and Responding

(Communication)
	Poor use of scientific language.
	You have shown a developing scientific vocabulary however you use more technical terms when answering discussion questions.
	You have shown you have a good scientific vocabulary where you use key terms used in this unit correctly when completing “Who’s the Father?”
	You have shown you have a very good scientific vocabulary where you use key terms used in this unit correctly when completing both tasks.
	You have shown you have an excellent scientific vocabulary where you use key terms (not only those used in this unit) correctly when completing all 3 tasks.    

	Reasoning, Processing and Inquiry

(Thinking Processes)
	You have been unable to use knowledge of genetics to answer the questions within the booklet.
	You have used some knowledge of genetics however the booklet is incomplete.
	You have used your knowledge of genetics to complete the “Who’s the Father?” booklet.
	You have used your knowledge of genetics to complete the “Who’s the Father?” booklet.

You have used the SWOT analysis to show you understand the problems surrounding the use of DNA fingerprinting.


	You have used your knowledge of genetics to complete the “Who’s the Father?” booklet.

You have used the SWOT analysis to show you understand the problems surrounding the use of DNA fingerprinting.

You have used the decision making matrix to show you understand that there are different points of view surrounding the use of genetic technologies.

	Reflection, evaluation and metacognition

(Thinking Processes)
	You have not understood any of the possible issues surrounding genetic technologies.
	You have highlighted some of the issues surrounding genetic technologies however you have not reflected upon their significance.
	Able to reflect on issues surrounding the use of genetic technology.
	Able to reflect on issues surrounding the use of genetic technology.

You are able to use  evidence to create an analysis of the use of  DNA  fingerprinting.
	Able to reflect on issues surrounding the use of genetic technology.

You are able to use  evidence to create an analysis of the use of  DNA  fingerprinting.

You are able to use  evidence to form an opinion about your own views.

	Creativity

(Thinking Processes)
	You have not understood that the use of genetic technologies is contentious.
	You have understood that the use of genetic technologies is contentious.
	You have understood that the use of genetic technologies is contentious and have highlighted some of the issues.


	Your arguments relating to issues surrounding genetic technologies are well constructed but lack real insight into the problems.
	Your arguments relating to issues surrounding genetics are well constructed and provide insight into the issues examined.




