1 Describe three uses of the new technologies which are discussed.

The example and description are both required for each mark.
•       Sport – increasing endurance with more red blood cells;
•       Body building – controlling the development of muscles;
•       Encouraging exercise – staying strong even when exercise is not
undertaken;
•       Medical conditions  – reduction of muscle atrophy;
•       Astronauts – reduction of muscle atrophy;
[max 3 marks]

2  Wasting of the diaphragm which is caused by some medical conditions
can lead to difficulties in breathing.  Which other muscles could help
a patient to breathe?

•       Intercostal muscles/muscles between ribs;
[1 mark]

3 Why is it the case that ‘Drugs that maintain muscle size will help
keep people strong’, but will not provide the complete answer to
muscular fitness?

•       They don’t increase blood supply;
•       They don’t increase the number of mitochondria;
[2 marks]

4 How can a person prevent muscular atrophy naturally, without the use
of drugs or gene therapy?

•       By eating regularly;
•       By exercising;
[2 marks]

5 What are the potential problems involved in using viruses as
delivery systems for genes?

•       Viruses could be destroyed by the immune system;
•       People could develop immunity to viruses, so that further treatments
would not work;
[2 marks]

6 Describe and explain the problems that might be caused by the
introduction into humans of the genes which are described in the
article.

The example and explanation are both required for each mark.

•       Heart disease/ Strokes/ High blood pressure/ Atherosclerosis/ Early
death – epo leads to more rbc and thus thicker blood;
•       Therapies which work in animals might not work in human – this is
the result of differing genetic systems;
•       Inserted genes might be lost – the result of the natural turnover of
muscle cells;
•       The technologies might be misused – e.g. to give unfair advantages
to sportspeople;
•       Misuse might be difficult to detect – some people have natural
mutations;
[max 3 marks]

7 How might the misuse of gene technologies be detected?

•       Look for traces of DNA from the viral vector;
•       Look for constant high levels of gene products;
[2 marks]

8 Natural variation occurs between people.  Using examples from the
article, comment on the issue of whether those who differ naturally
from the majority of the population should be prevented from taking
part in competitive sports.

Mark according to the quality of the examples and arguments.  E.g.
th
•       People with an epo mutation which creates high levels of rbc;
•       People with a mutation in the myostatin gene which leads to a
greater muscle mass;
•       How could such people be distinguished from those with illegally-
added genes?
•       Where would thresholds be set?
•       What is ‘normal’?
•       Issues of human rights, ethics, etc.
[max 3 marks]

9 Explain differences in the mechanisms of substances like IGF-1 and
MGF, and transcription factors such as FOXO.

•       IGF-1 and MGF build muscles;
•       FOXO controls atrogenes, which can destroy muscles;
•       IGF-1 and MGF are hormone-like substances;
•       Transcription factors control the expression of genes;

[max 2 marks]

10 Explain what is meant by ‘muscular atrophy’, and describe two
existing treatments for the condition, other than gene therapy.

•       ‘Atrophy’ describes the phenomenon of muscle wasting;
•       Weight-bearing exercise is a treatment;
•       The use of steroid drugs is a treatment;

[3 marks]
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 1.      Define the term gene (2)


2.      What is the role of oxygen in aerobic respiration? (3)


3.      How does a mutation affect the structure of a protein like IGF-1?
(4)


 4.      Explain how erythropoietin has an affect on cells (3) (p1 paragraph 6)


5.      Using the epo receptor as an example, explain the type of control
that the body uses to maintain the oxygen levels in the blood. (4)
 (page 1, paragraph 6)


 6.      How would you produce recombinant bacteria containing the epo gene?
 (5)


 7.      Describe the structure of viruses. (2)


 8.      How are viruses ‘recognised and destroyed by the immune system’?
 (7) (p2, paragraph 4)


 9.      Describe the process by which  cells ‘pump out the protein’? (2)
 (p3, paragraph 5)

10. Explain how viruses can be used in gene therapy. (3)


 11.     Explain what would be involved in clinical trials (p4, paragraph
 1)  (6 marks)


 12.     Explain how high blood pressure leads to a heart attack. (4) (p4,
 paragraph 1)


 13.     Describe the structure of a muscle fibre. (2)


 14.     What proteins are found in muscle fibres and what is their

 structure? (4)


 15.     IGF-1 exists in 5 forms whose parts are spliced together in

 different ways. How is this possible? (3)  (page 4 paragraph 3).


 16.     How could IGF-1 be ‘turned on’? (2) (page 4, paragraph 3)


 17.     Discuss the ethics of athletes using performing enhancing drugs.
 (4)


 18.     How will your body ‘build up antibodies’ against the virus? (page
 5 paragraph 6)  (3)


 19.     Why would using a alternate virus overcome the problem? (2) (p5,
 paragraph 6)


 20.     Compare and contrast the methods of action on cells of steroid
 hormones and protein hormones. (3)


 21.     What reaction is involved in the breakdown of proteins into their
 component amino acids. (1)


 22.     Describe the structure of an amino acid. (2)


 23.     Describe the method of action of the enzymes ‘ubiquitin
 ligase’ (3) (p7, paragraph 7)


 24.     Compare cardiac and striated muscle. (2) (p8, paragraph 1)


 25.     Describe the ‘rhythm’ of the heart. (3) (p8, paragraph 1)


 26.     How is the rhythm of the heart controlled? (4)


 27.     Why does potassium need to travel through channels? (2)  (p8,
 paragraph 1)


 28.     Describe what happens in the process of repolarisation. (2) (p8,
 paragraph 1)


 29.     Draw and ECG of a normal patient  and one with long QT syndrome.
 (2) (p8, paragraph 1)


 30.     How could RNA interference occur? (1) (p8, paragraph 5)


 31.     Describe the process of transcription. (3)

 32.     What are the roles of transcription factors? (2) (p8, paragraph 6)


 33.     Suggest a way in which IGF-1 could suppress FOXO (1) (p8,
 paragraph 7)

34. Why do muscle cells need more ‘energy supplying mitochondria’?
 (5)  (p9, paragraph 5)


 35.     What are the side effects of prolonged steroid use? (3) (p9,

 paragraph 4)


 36.     Using information in the article, discuss the advantages and
 disadvantages of further research into muscle building. (4)


 37.     Using your own knowledge and information from the article, discuss
 the advantages and disadvantages of using animals for medical
 research. (4)

