Genetic Engineering Uses 

WORKSHEET 2 TEACHERS MARK SCHEME.


Gene Therapy and Cystic Fibrosis Work sheet.

The idea is to allow the pupils to investigate this use of genetic engineering on the Internet using those sites provided and some possible independent research.

The pupils then write up a newspaper article ensuring they cover the points highlighted in their brief.

a) The genetics of CF and its inheritance.

CF is a caused by a recessive mutant allele (1 mark)

Cc is a carrier, CC is normal and cc will be a sufferer. (3 marks)

So in a cross between 2 carriers there will be a 1 in 4 chance of having a baby with the condition. Possible only to produce a sufferer when both parents carry the gene (or a similar cross between a carrier and a normal individual showing all offspring will be carriers only). (3 marks)









TOTAL  7 marks.

b) What does the faulty gene code for ?

Gene codes for a protein called CFTR or CF transmembrane conductance regulator.







1mark

A protein present in cell membranes which acts as a chloride ion transporter, allowing chloride ions to move out of cells
1 mark.

 







TOTAL  2 marks.

c) Sufferers are affected by :-

Thick clogged mucus on lungs/airways.

Infections of the lungs.

Blocked fallopian tubes / infertility

Death by 30 years

Mucus in the pancreas causes digestive problems.
TOTAL  5 marks

d) Too many chloride ions in the lung cells :-

Stops water moving out of lung cells due to osmosis

1 mark

Water would normally move out into the airways and keep them smooth











1 mark

But as no protein pumps the Chloride ions out the lung cells remain dry and thick mucus builds up





1 mark.

And lung cells fill with water instead.




1 mark









TOTAL  4 marks

e) Gas exchange is reduced by the thick mucus as :-

The mucus blocks airways reducing the movement of oxygen in and carbon dioxide out of the alveoli



1 mark

The mucus lines the alveoli preventing efficient gas exchange / diffusion










1 mark

The mucus leads to repeat chest infections as bacteria thrive here










1 mark.









TOTAL 3 marks.

f) Treatments available :-

Physiotherapy to remove the mucus daily


1 mark

Antibiotics and drugs





1 mark

Gene therapy with liposomes or viruses


1 mark.









TOTAL 3 marks.

g) Gene therapy is :- 

Introducing correct copies of faulty genes into the cells of sufferers so they can make the correct protein they need


1 mark.

h) Pros of GT =

Sufferers will become well and will have less infections and antibiotics

Liposomes could be provided cheaply by drug companies

Cons = 

Trials have not proved too successful so far

Expensive and needs to be repeated regularly

Rarely offered to all sufferers at present

Not a cure just a treatment as cells in lung are shed regularly.

Side effects unknown

Doesn’t get the gene deep into the lungs where it is needed yet

Any 5 good reasons = 5 marks

i) Any 3 good logical and scientific points 



3 marks









TOTAL = 33 marks.

TEACHERS MARK SCHEME 

CYSTIC FIBROSIS AND GENE THERAPY.


