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A cartoon of a “typical” eukaryotic cell is shown below.
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QUESTION 1 (12)
Identify each of the processes labelled 1 to 7 and the major enzymes/molecules involved in
the processes labelled 1; 2; 4 and 7.

QUESTION 2 (15)

Describe in full the process occurring in Eukaryotes during step 2, listing all the enzymes,
proteins and cofactors involved. Highlight where differences occur between Eukaryotes and
Prokaryotes and provide possible explanations for these differences.

QUESTION 3 (15)

Describe the different types of mutations that can occur in a cell, what their effect may be on
the protein encoded by the gene and discuss whether they are potentially Iethal to the cell or
not. Justify your answer.

QUESTION 4 (8)
During step 2, two processes are carried out in order to ensure the stability of 1° RNA. What
are these processes and how do they stabilise the 1° RNA molecule?

QUESTION 5 (10)
Consider the following coding strand of a double stranded DNA sequence:
5°-A ATG CAA CTG CCC AGA TGA CA-3’.
(a) Write down the sequence of the mRNA that would be transcribed from the DNA,
indicating its polarity and the region that would code for protein.
(b) Write down the amino acid sequence of the protein, encoded by the mRNA, using the
coding table supplied.

QUESTION 6 (8)
Describe how the regulation of the lac operon is controlled under the following conditions,
with specific reference to the lac I gene, promoter, CAP, cAMP, and transciption of the
structural genes:

(a) High Lactose no Glucose

(b) High Glucose no Lactose

(¢) High Lactose and Glucose




QUESTION 7 (10)
Describe in detail the two processes involved in steps 5a & 5b, indicating the role/s of
relevant protein/s involved.

QUESTION 8 (10)
List the nine (9) possible modifications that may occur in step 6 and explain why each of
these processes may be necessary for the proper functioning of a cell.

QUESTION 9 (12)

Describe in detail the two possible processes that are involved in step 7, with specific
reference to the conditions each will occur under, the proteins involved and how they are
regulated.
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