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9.	 Which enzyme is associated with proofreading during DNA replication?

A.	 DNA primase

B.	 DNA helicase

C.	 DNA polymerase III

D.	 DNA ligase

10.	 What occurs during translation?

I.	 Polypeptides synthesised on ribosomes

II.	 RNA polymerase catalyses polypeptide synthesis

III.	 Complementary base pairing between codons and anticodons

A.	 I and II only

B.	 I and III only

C.	 II and III only

D.	 I, II and III
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10.	 Which sequence of mRNA bases and amino acids could be produced by transcription and 
translation of the DNA molecule shown?
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AAAGTGGC ACGTATAT T T
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2nd base in codon
3rd base in codon
U C A G

U

Phe Ser Tyr Cys U
Phe Ser Tyr Cys C
Leu Ser STOP STOP A
Leu Ser STOP Trp G

C

Leu Pro His Arg U
Leu Pro His Arg C
Leu Pro Gln Arg A
Leu Pro Gln Arg G

A

Ile Thr Asn Ser U
Ile Thr Asn Ser C
Ile Thr Lys Arg A

Met Thr Lys Arg G

G

Val Ala Asp Gly U
Val Ala Asp Gly C
Val Ala Glu Gly A
Val Ala Glu Gly G

Sequence of mRNA bases Sequence of amino acids

A. UUU-GAG-GCU-CGA-UAU-UUU 	 Phe-Glu-Ala-Arg-Tyr-Phe

B. AAA-CUC-CGA-GCU-AUA-UUU 	 Lys-Leu-Arg-Ala-Ile-Phe

C. UUU-CAC-CGU-GCA-UAU-AAA 	 Phe-His-Arg-Ala-Tyr-Lys

D. AAA-GUG-GCA-CGU-AUA-UUU 	 Lys-Val-Ser-Arg-Ile-Phe

11.	 What is gene knockout used for?

A.	 Increasing protein production by editing a gene

B.	 Investigating the function of a gene by replacing it to make it inoperative

C.	 Identifying the presence of a gene by editing it to produce a different protein

D.	 Editing a gene to initiate cell death
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11.	 A ribosome with three binding sites, an mRNA molecule and a tRNA molecule are shown.

Pro

5

3

mRNA

Key:

tRNA

GGG
CCC

X

What would be the effect of blocking the left-hand binding site labelled X?

A.	 The GGG tRNA would not be able to exit the ribosome.

B.	 A second tRNA would not be able to bind.

C.	 A second tRNA would enter the right-hand binding site.

D.	 The ribosome would move to the left.

12.	 What is a feature of immunofluorescence in light microscopy?

A.	 Can only be used on dead cells

B.	 Enables higher resolution

C.	 Attaches a fluorescent stain to an antibody

D.	 Attaches a fluorescent stain to an antigen
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10.	 The table shows information on the genetic code of four different mRNA sequences. 
Which sequence demonstrates degeneracy in the genetic code?

mRNA sequence Amino acids

A. UUU UUA UCU Phe Leu Ser

B. CUU CCU CUU Leu Pro Leu

C. AUG ACG AAG Met Thr Lys

D. GUU GGU GUG Val Gly Val

11.	 Two DNA sequences are shown.

Sequence 1 CACGTGGACTGAGGACTCCTC

Sequence 2 CACGTGGACTGAGGACACCTC

What type of mutation is occurring between sequence 1 and sequence 2?

A.	 Substitution

B.	 Polyploidy

C.	 Insertion

D.	 Deletion

12.	 What mode of existence do viruses exhibit?

A.	 Obligate parasite

B.	 Facultative parasite

C.	 Obligate heterotroph

D.	 Predator
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9.	 Which of the following is a consequence of the degeneracy of the genetic code?

A.	 Codons affected by mutagens always code for non-functional proteins.

B.	 There are variations in the amino acid sequences for the same protein.

C.	 Some base mutations cause no changes in protein structure.

D.	 A codon may code for more than one amino acid in response to environmental changes.

10.	 DNA fragments can be amplified by the polymerase chain reaction (PCR) to obtain many identical 
copies that can be used in forensic investigations.

What is a function of primers in PCR?

A.	 To form hydrogen bonds between complementary bases

B.	 To proofread the newly synthesized DNA copies

C.	 To keep double-stranded DNA fragments separated

D.	 To identify the regions of DNA that need to be replicated

11.	 Knockout organisms are used as models in research. The p53 knockout mouse is named after 
p53, a gene which codes for a protein that normally suppresses the growth of cancerous tumours.

How could scientists use p53 knockout mice in cancer research?

A.	 To extract tumour suppressor protein from p53 knockout mice for cancer treatments

B.	 To obtain functional copies of the p53 gene to use in gene replacement therapy

C.	 To investigate the effect of new anti-cancer drugs on mouse tumours

D.	 To study the effect of mutations on the expression of the p53 gene

12.	 What is a reason that both phloem sieve tube elements and human red blood cells are 
considered atypical?

A.	 They have no cytoplasm

B.	 Their DNA is free in the cytoplasm

C.	 They do not have a nucleus

D.	 All membrane-bound organelles are missing
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18.	 The conduction velocity of electrical impulses was measured in different myelinated nerve fibres.

Type of nerve fibre Conduction velocity / m s-1

P 3–10

Q 30–70

R 80–110

Which hypothesis would explain the higher conduction velocity of nerve fibre R, compared to nerve 
fibres P and Q?

A.	 It is the longest.

B.	 It has the thinnest myelin sheath.

C.	 It has the largest diameter.

D.	 It has the greatest number of mitochondria.

19.	 In which order do the following steps occur in a cell that divides by meiosis?

1 Separation of homologous chromosomes

2 DNA replication

3 Crossing over

4 Pairing of homologous chromosomes

A.	 2 → 4 → 3 → 1

B.	 2 → 3 → 4 → 1

C.	 4 → 3 → 2 → 1

D.	 4 → 2 → 3 → 1

20.	 What is a consequence of nucleases binding to mRNA?

A.	 Transcription stops.

B.	 mRNA binds to ribosomes.

C.	 More mRNA is synthesized.

D.	 mRNA cannot be translated again.
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8.	 What is a common feature of enzymes?

A.	 They all react with substrates.

B.	 They all decrease the rate of reaction.

C.	 They are all secreted from cells in vesicles.

D.	 They all bind to the active site of their substrate.

9.	 What is a reason that Taq polymerase is a suitable enzyme for use in the polymerase chain 
reaction (PCR)?

A.	 It can work at a wide range of pH.

B.	 It works at higher temperatures than most enzymes.

C.	 It can separate two strands of DNA.

D.	 It allows DNA to be replicated without the use of primers.

10.	 Which are examples of non-coding DNA?

A.	 Dominant and recessive alleles

B.	 Promoters and telomeres 

C.	 Oncogenes and tumour suppressor genes

D.	 Introns and exons

11.	 The table shows the mRNA codons for three amino acids.

Valine Threonine Proline
GUU ACU CCU
GCC ACC CCC
GCA ACA CGA
GCG ACG CCG

Which substitution mutation of a base triplet on a DNA strand will lead to the same polypeptide 
being formed at translation?

A.	 TGA to TCA

B.	 CGT to CTA

C.	 CAA to CGA

D.	 GCT to GGA


