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CHAPTER 28 – DNA, GENES AND CHROMOSOMES

1.
(a)
(i)
A – Phosphate
(ii)
B – Deoxyribose



                          (2 marks)

            (b)       (i)
Structures of RNA and DNA – include any five of the following points in the answer:

Similarities

· Both have phosphate.
· Both have bases.
· Both have nucleotides.
· Both have pentose sugar.
Differences

· DNA has deoxyribose.
· DNA has thymine.
· DNA is double stranded.
· DNA molecule is longer.



  (5 marks)

                      (ii)
Processes of replication and transcription – any six of the following points should be included in the answer:
Similarities

· H bonds break; DNA unwinds.
· Between the bases.
· Complementary nucleotides/bases added.
· Polymerase enzyme is involved.
Differences

· Thymine is used in replication; uracil in transcription.
· All copied in replication; only a section copied in transcription.
· One strand used in transcription; two strands used in replication.
· DNA is produced in replication; mRNA is produced in transcription.





  (6 marks)

(c)
Suggestion why, in most mammalian cells, only about 1% of the genetic information is transcribed into functional RNA sequences – any two of the following points should be included in the answer:
· Only some genes are transcribed.
· Only one strand is transcribed.
· Reference to intron/non sense codes/junk DNA/repeat DNA. (2 marks)

Total 15 marks

2.
(a)
(i)
Function of part A – attachment of amino acid.
                (1 mark)

(ii)
Function of part B – binding to mRNA; is the codon. 
  (2 marks)

            (b)       (i)
The genetic code is described as non-overlapping because: each base is part of only one codon.


                (1 mark)

                        (ii)
The genetic code is described as degenerate because: some amino acids are coded for by more than one codon. 

    (1 mark)

 Total 5 marks
3.
(a)
The completed table is as follows.
	Base sequence on coding strand of DNA
	C
	G
	A
	T
	G
	A

	Base sequence of mRNA
	G
	C
	T
	A
	C
	T








           


              (2 marks)

             (b)      (i)
Explanation of difference in the number of nucleotides: DNA is edited/introns removed OR reference to ‘junk’ DNA.    
    (1 mark)

(ii)
The maximum number of amino acids: 330. Explanation for this: three bases/nucleotides code for one amino acid.


  (2 marks)

(c)
Differences between the structure of mRNA and the structure of tRNA – any two of the following points should be included in the answer:
· mRNA has no base-pairing; tRNA has base-pairing

· mRNA linear; tRNA is a cloverleaf shape

· mRNA has no binding site for amino acids; tRNA has
· mRNA different for each gene; there are 22 kinds of tRNA.    (2 marks)

Total 7 marks

4.
Description of the processes of transcription and translation – any six of the following points should be included in the answer:
· transcription

· DNA unzips/hydrogen bonds break

· RNA nucleotides added

· by RNA polymerase

· complementary base pairing

· translation

· mRNA joins to ribosome

· tRNA carries a specific amino acid

· reference to codon-anticodon relationship 

· peptide bonds form between adjacent amino acids.

      Total 6 marks

5.
(a)
Meaning of mutation – include any four of the following points in the answer:
· a change in the DNA

· base sequence is altered.
· suppressor gene produces wrong instructions/has a different code.
· landing to different amino acid sequence
· hence different protein structure/non-functional protein.
  (4 marks)

(b)
Explanation of how a mutation in a suppressor gene might lead to the development of a malignant tumour – any three of the following points should be included in the answer:
· cells divide by mitosis

· tumour cell division uncontrolled

· tumour invade other tissues

· form secondary tumours 

· via blood/lymph system.




  (3 marks)

Total 7 marks
TOTAL MARKS FOR EXAM: 40
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