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1 Read through the following passage on the structure of DNA, then fill in the most
appropriate word or words to complete the passage.

A DNA molecule consists of two strands of mononucleotides. Each of these strands is

twisted around the other, forming a

Each mononucleotide consists of a pentose sugar called deoxyribose, a base and a

phosphate. The two strands are held together by complementary base pairing.

Adenine bonds with and cytosine bonds with

. The name of the bond that forms between

these bases is a bond. A DNA molecule that is
composed of 34% adenine will be composed of % cytosine.
(6 marks)

2 Cystic fibrosis and albinism are examples of recessive genetic disorders. Krabbe
disease is another example of a recessive genetic disorder.

Krabbe disease is caused by mutations in the GALC gene, resulting in a deficiency of
an enzyme called galactocerebrosidase.

a Explain the meaning of each of the following terms.
i  Mutation

(2 marks)

ii Recessive

(1 mark)



b Explain how a mutation in the GALC gene could result in a change in the enzyme
galactocerebrosidase.

(3 marks)

3 Transcription and translation are two main stages in protein synthesis.

a Complete the table below by writing the word transcription or translation next
to the appropriate statement about protein synthesis.

Statement Stage of protein synthesis
Ribosomes are involved.

DNA acts a s a template.

tRNA is involved.

Peptide bonds are made.

;nRNA is made.

(5 marks)

© Pearson Education Ltd 2015. Copying permitted for purchasing institution only. This material is not copyright free.



b The table below shows some amino acids and their corresponding DNA triplet
codons. The DNA triplet codons for a stop signal are also shown.

Amino acid/stop signal

Proling GGT GGG
Alanine 7 - | CGG CGA
Cysteine  ACA ACG
Serine | AGG ;\GA
Leucine | | GAA GAG
Arginine - GCA GCG
Glutamine | 7 | CTT CTC
Gkycine | CCT CcCG 7
Threonine TGC TGA
Stop éigHaI - - ATT ATC
The diagram below shows part of a DNA molecule.
codon 84 codon 85 codon 86 codon 87

' DNA triplet codons

GGA

CGT CGC
AGT AGC
GAT GAC
GCT GCC
CCA CCC
TGT TGG
ACT

codon 88

codon 89

T T g [ 1 | [ I |

T

T

T

I

AAC A CTTAUCAGT CTCGGTG G G

Place a cross (X) in the box next to the amino acid coded for by codon 85.

A Leucine
B Glutamine

C Glycine

I I

D Serine

(1 mark)

Place a cross (XI) in the box next to the sequence of amino acids found in the
polypeptide chain that is coded for by this part of the DNA strand.

A cysteine glutamine cysteine arginine proline proline

B threonine leucine threonine alanine glycine glycine

L]
[

C cysteine glutamine cysteine arginine glycine glycine []

D cysteine proline cysteine arginine proline proline

[

(1 mark)



ili Place a cross (X) in the box next to the sequence of bases on a molecule of
messenger RNA (mRNA) synthesised from this part of the DNA molecule.

AACACTTACAGCCGGTGGG []
BTGTGAATGTCGGCCACCC ]
CUGUGAAUGUCGGCCAcCcCc []
DAGACUUAGACGGCCUGGG []

(1 mark)

4 Animal and plant cells are eukaryotic. Bacterial cells are prokaryotic.

Name three structures that are present in prokaryotic cells but absent in animal
cells.

(3 marks)
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