
APOLLO

Mutation and gene editing

HL

Biology

First assessment 2025

9 questions | questions



Biology HL | Paper 1A | May 2025 TZ1 | Q11 | 1 marks

Apollo | Original source crop | 2

– 8 – 2225 – 6007

11.	 A DNA sequence before and after a mutation is shown.

Before mutation	 3′  TAC  TCC  TGC  TTC  5′

After mutation		  3′  TAC  TGC  TGC  TTC  5′

The table contains mRNA codons and their associated amino acids.

mRNA codon Amino acid

AUG Met

AGG Arg

ACG Thr

AAG Lys

UAC Tyr

UCC Ser

UGC Cys

UUC Phe

What would be the effect of this mutation on the translated polypeptide? 

A.	 Thr would replace Arg.

B.	 Cys would replace Ser.

C.	 There would be an extra Arg.

D.	 There would be no change in the amino acid sequence.
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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?

3'
5'

AAAGTGGC ACGTATAT T T
T T T CAC C G TGCATATAAA

5'
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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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25.	 The diagram shows a contracted sarcomere. Which part will vary in length in response to 
relaxation of a muscle?

A.

B.

C.

D.

26.	 What plays a direct role in promoting the ripening of fruit?

A.	 Oestradiol

B.	 Auxin

C.	 Cytokines

D.	 Ethylene

27.	 Azithromycin is an antibiotic commonly used to treat pneumonia, an infection of the lungs caused 
by Streptococcus pneumoniae. A patient was diagnosed for the second time with pneumonia, but 
the same antibiotic was ineffective this time. What biological explanation might there be for this?

A.	 S. pneumoniae had mutated.

B.	 S. pneumoniae had developed antibodies for the antibiotic.

C.	 The patient was immune to the antibiotic.

D.	 The patient had antibiotic remaining from the first treatment.
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9.	 The diagram shows a gel electrophoresis apparatus.

Cathode (−)

Sample wells

Running buffer

Gel

Anode (+)

X

Y

What can be deduced from the diagram?

A.	 X is the smallest fragment.

B.	 Y is positively charged.

C.	 X is moving towards the cathode.

D.	 Y travels at the greatest rate.

10.	 The sequence of DNA bases coding for part of a polypeptide is shown.

AAG TTA CCC GAG TTT AGT

What is the fourth mRNA codon transcribed from the DNA if the base indicated by the arrow 
is deleted?

A.	 UCA

B.	 CUC

C.	 TCA

D.	 AGT
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18.	 Diagrams X and Y show the possible action on synaptic transmission of two exogenous chemicals.

Presynaptic
terminal

Postsynaptic
terminal

Presynaptic
terminal

Postsynaptic
terminal

X Y

Key:

neonicotinoid or cocaineneurotransmitter

Cocaine and neonicotinoids have different modes of action. Which statement identifies the 
correct mode of action of one of these chemicals?

A.	 Y shows cocaine because it prevents binding of the neurotransmitter to the 
postsynaptic membrane.

B.	 X shows neonicotinoid because it is taken up by the presynaptic terminal.

C.	 Y shows neonicotinoid because it binds to the neurotransmitter.

D.	 X shows cocaine because the neurotransmitter cannot be taken up by the 
presynaptic terminal.

19.	 Which characteristic is shared by all tumours?

A.	 Cells metastasize from the primary tumour

B.	 They result from mutations

C.	 Spherical in shape

D.	 Malignancy
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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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21.	 Domain is a taxonomic level above kingdom that has been used to classify living organisms into 
three groups.

What has provided the evidence for classification of organisms into domains?

A.	 Ribosomal RNA (rRNA) base sequences

B.	 Mitochondrial DNA base sequences

C.	 Cell wall structure

D.	 Amino acid sequence of ATP synthase

22.	 What is always a consequence of single-nucleotide polymorphisms (SNPs) within a species?

A.	 Different proteomes

B.	 Different genomes

C.	 Deletion mutations

D.	 Insertion mutations

23.	 A titinopathy is a muscle disorder caused by titin abnormalities. What could be a consequence of 
abnormal titin in muscles?

A.	 Muscles would detach from tendons.

B.	 Muscles would stretch too much during relaxation.

C.	 Muscles would have less ATP for contraction.

D.	 Antagonistic muscles would contract at the same time.
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Section B

Answer two questions. One additional mark is available for the construction of your answers for each 
question. Answers must be written within the answer boxes provided.

8.	 �There are a number of advantages to specificity.

(a)	 Explain how vaccination can result in specific immunity to a viral disease.� [7]

(b)	 Outline the role of membrane proteins in the movement of specific ions at specific 
times in the transmission of nerve impulses.� [4]

(c)	 Describe the barriers that exist to hybridization between species.� [4]

9.	 Various mechanisms can lead to inhibition in biological systems. A toxin is a substance 
capable of disrupting metabolic processes in organisms.

(a)	 Describe how toxins such as DDT might concentrate in the bodies of birds.� [4]

(b)	 Toxins often act as inhibitors. Compare and contrast competitive and non-competitive 
enzyme inhibition.� [7]

(c)	 Rotenone is a naturally occurring toxin that blocks the electron transport chain in 
insects and fish. Outline the consequences of exposure to a toxin like rotenone for 
cell respiration.� [4]

10.	 Changes in the form of biological molecules lead to changes in their function.

(a)	 Outline the role of UV radiation as a mutagen.� [4]

(b)	 Explain how the function of DNA is linked to its molecular structure.� [7]

(c)	 Describe the use of gene knockout technology in research.� [4]
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