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Assessment Task
Genetic engineering
Read the passage below and answer the questions which follow:


1.
Describe the structure of one molecule of lactose.




[3]
2.
Give two reasons why Saccaromyces is unable to use lactose as a food.

[3]
3.
Why must Saccaromyces be able to break the bonds between glucose and 
galactose?









[1]
4.
With reference only to the information given in the passage, describe what is 
meant by the term ‘genetic engineering’.





[3]

Read further:

5.
Why do you think babies suffering from galactosaemia produce frothy, smelly 
stools and carbon dioxide gas?






[4]
6.
Could the information gained from the genetic engineering performed on Saccaromyces 
benefit babies who have been diagnosed with galactosaemia?


 [2]
7.
Do you think it is right to interfere with human genes? Discuss your personal feelings, 
and write down a short paragraph explaining how you feel. Remember that there is no 
right or wrong answer here – but you must be able to support whatever claims you 
make.










 [4]











[20 marks]
Suggested Solutions
	Possible marks
	Solution

	20
	1.
Lactose is made up of one molecule of glucose ( and one molecule of galactose. ( These two molecules are bonded together to make one molecule of lactose. (                                                            [3]
2.
The yeast cannot take lactose into its body ( as it does not possess an enzyme which will allow the lactose to cross its cell membrane. ( Also, the yeast does not possess an enzyme which can digest or break the bonds between galactose and glucose. (               [3]
3.
The yeast requires glucose in order for fermentation to take place.  The glucose which is ‘locked into’ the lactose molecule is not accessible to the yeast. (                                                                                        [1]
4.
From the passage, genetic engineering involves modifying the genome (or, the DNA/chromosomes) of an organism, (( by adding in 
(or taking out) some genetic material. (                                                [3]
5.
Bacteria present in the gut of the baby are digesting the 
galactose. ( They are, similarly to the new strain of Saccaromyces, fermenting the glucose ( in lactose and the result is an alcohol ( (accounting for the frothy smelly stools) and carbon dioxide gas. (     [4]
6.        Although the technology has not been perfected to use in humans, in theory it could be done. (( This could be a reality in a few years.   [2]
7.        Award marks for the way in which the paragraph addresses the personal opinions of the learner, but make sure the opinions are backed up by evidence. ((((                                                                          [4]


Lactose is a sugar present in whey (the unwanted remains of milk after the curds have been used for cheese-making). Lactose is composed of two simple sugar molecules bonded together – one molecule of glucose and one molecule of galactose. Saccharomyces cerevisiae, a yeast used in baking and alcohol production, is unable to ferment lactose, because the yeast cannot take the lactose molecule through its cell membrane. Even if lactose could enter the yeast cell, Saccaromyces lacks the enzyme needed to break the bond between the glucose and galactose molecules.  


However, genetic engineers have now solved these problems by transferring pieces of chromosome from a rare yeast called Kluveromycces lactis, into Saccaromyces. The new strain of yeast formed possesses the genes required for making both lactose permease (the enzyme that must be present for lactose to enter the cell) and lactase (the enzyme which digests glucose and galactose). As a result, normal fermentation can now proceed.





Some babies suffer from a disease known as galactosaemia. The baby’s body lacks the enzyme lactase which is necessary to convert lactose, the sugar in milk into glucose, the sugar the body requires for energy. The baby is said to be lactose intolerant. The baby fails to thrive on breast milk or milk formula and suffers from jaundice, vomiting and listlessness in the first few weeks of life. Undigested lactose passes into the gut where it causes frothy, smelly stools and the release of carbon dioxide gas. This condition is diagnosed by stool and urine tests and the baby is put on a galactose-free diet for life.








