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this paper and the original.
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Candidates answer on the Question paper.
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INSTRUCTIONS TO CANDIDATES

» Write your name, centre number and candidate number in the boxes above. Please write clearly and in capital letters.

» Use black ink. HB pencil may be used for graphs and diagrams only.

» Answer all the questions, unless your teacher tells you otherwise.

* Read each question carefully. Make sure you know what you have to do before starting your answer.

* Where space is provided below the question, please write your answer there.

* You may use additional paper, or a specific Answer sheet if one is provided, but you must clearly show your candidate
number, centre number and question number(s).

INFORMATION FOR CANDIDATES

» The quality of written communication is assessed in questions marked with either a pencil or an asterisk. In History and
Geography a Quality of extended response question is marked with an asterisk, while a pencil is used for questions in
which Spelling, punctuation and grammar and the use of specialist terminology is assessed.

« The number of marks is given in brackets [ ] at the end of each question or part question.

» The total number of marks for this paper is 10.

« The total number of marks may take into account some 'either/or' question choices.
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1 Many types of cancer have been linked to certain genes.

Scientists are trying to find ways to change the genes in embryos to reduce the risks of cancer.

(i) What name is given to the process scientists use to change the genes of an organism?

2 Large quantities of one type of antibody can be made by the process shown in Fig. 20.2.

These antibodies are called monoclonal antibodies.

Antigen
g OO Tumour cells

DOD

Mouse Plasma cells Hybridoma Monoclonal
antibody

Fig. 20.2
Two scientists discovered a different method of making monoclonal antibodies.

They put genes that code for many different antibodies into viruses. The viruses then make the antibodies on
their surfaces.

If an antigen attaches to an antibody, the scientists use the gene for this antibody to genetically engineer
bacteria. The bacteria are then used to make large quantities of the antibody.
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(i) Describe how scientists could use the antibody gene to genetically engineer bacteria to make many copies of
the antibody.

(i) Many people would prefer to use antibodies made using bacteria and viruses, rather than the method shown
in Fig. 20.2.

Suggest an explanation for this.

(iii) In 2018, the scientists were awarded the Nobel Prize for their work.

Explain why their work had to be peer reviewed before they were awarded the prize.

END OF QUESTION PAPER
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Mark Scheme

Question Answer/Indicative content Marks Guidance
i genetic engineering / genetic modification 1 ALLOW GM / Gene Therapy
v (AO1.1)
ii worried about possible side effects / 1
ethically / morally / religiously wrong v/ (AO3.2a)
IGNORE playing God / not natural
Total 2
i Any four from: 4 enzyme and role must be correct link
plasmid used to insert the gene v (AO4 x
1.1)
restriction enzyme to cut open the plasmid
/ for removing the gene v/
ligase enzyme to insert the gene / join
ends of gene and plasmid v’
correct reference to sticky ends v
correct reference to selection using
antibiotic markers v/
ii idea (this method) does not use mice / 2 ALLOW does not use animals
ORA VvV (AO2.1)
people may think original method is cruel / IGNORE references to religion/playing god
unethical / killing mice v/ etc.
iii to repeat the work / make sure it is 2 ALLOW make sure work was valid
reproducible v/ (AO2 x
1.1)
to make sure it worked / was safe v/ ALLOW check for errors/mistakes
ALLOW was correct
ALLOW was reliable
ALLOW was ethical
ALLOW make sure work was original /
authentic
ALLOW recognise significance of work
ALLOW to improve quality of
report/published work
Total 8
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