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Introduction 
Genetic Modification is “the deliberate modification of the characteristics of an organism by 

manipulating its genetic material.”1 Examples of genetic modification include altering 

bacteria’s DNA, so they can produce human insulin for diabetics or creating GM crops for a 

larger yield. This is a much-debated topic since the early 70s when scientists began to 

genetically alter the DNA of bacteria2 but due to the lack of technology, they believed the 

editing of the human genome3 would not happen. However, this idea changed when the 

Human Genome Project completed sequencing the human genome in 20034 and started 

identifying genes responsible for certain conditions including cystic fibrosis. This led to the 

ethical debate whether the human genome could be engineered or not due to the uncertainty 

of what could happen; but as technology improves trials are happening across the globe yet 

there is still debate amongst international genetics summits5 about the ethics. My research 

question is: ‘Should genetic modification be allowed to prevent children being born with 

a genetic predisposition for cystic fibrosis?’ 

Cystic Fibrosis is a hereditary condition that can be passed down between families as it 

requires two copies of the CF gene in order to have it (Appendix A). As CF is hereditary “it 

cannot be treated like a normal infection caused by external bacteria or viruses.6” Therefore, 

some geneticists use genetic modification to try and remove the gene from an individual’s 

DNA to prevent the symptoms. Cystic Fibrosis causes the lungs and oesophagus to become 

clogged with thick, sticky mucus7, which can lead to lung infections. This is exacerbated as 

there is no cure, but bioengineers and biochemists are in the process of trying to find methods 

to prevent the gene from being inherited8. An example of how scientists are attempting to 

remove the CF gene is by using CRISPR, they can locate the 20 DNA markers that cause the 

Cystic Fibrosis Membrane Conductance Regulator gene mutation to occur9. CRISPR can 

alter someone’s DNA by acting like a pair of scissors and cut out the mutated markers, which 

causes the DNA to rewrite the genetic sequence without the mutation. The thick mucus in the 

lungs can dramatically affect the life expectancy of someone with CF as ”before the 1980s, 

about half of the people with CF did not live into their 20s”10 as they can have chest 

infections then pneumonia which can lead to death, but in recent years the life expectancy has 

increased to roughly 40 years old.  People with CF can have a decreased quality of life due to 

the constant strain on their lungs, therefore, if we are able to prevent people from suffering 

using genetic modification we should? 

                                                             
1 https://quizlet.com/190962566/biology-genetic-engineering-study-guide-flash-cards/, 2017 
2 https://www.timetoast.com/timelines/38652, 2020 
3 All genetic information 
4 https://www.bbc.co.uk/bitesize/guides/zy7vw6f/revision/4, 2020 
5 https://www.theguardian.com/science/2015/dec/01/human-gene-editing-international-summit, 2015 
6 https://agscientific.com/blog/2019/03/gene-editing-for-cystic-fibrosis/, 2019 
7 https://medlineplus.gov/ency/article/000107.htm, 2019  
8 https://www.independent.co.uk/news/science/gene-therapy-offers-hope-to-cystic-fibrosis-patients-after-

successful-trials-10361634.html, 2015 
9 https://agscientific.com/blog/2019/03/gene-editing-for-cystic-fibrosis/, 2019 
10 https://www.medicalnewstoday.com/articles/326316.php, 2019 

https://quizlet.com/190962566/biology-genetic-engineering-study-guide-flash-cards/
https://www.timetoast.com/timelines/38652
https://www.bbc.co.uk/bitesize/guides/zy7vw6f/revision/4
https://www.theguardian.com/science/2015/dec/01/human-gene-editing-international-summit
https://agscientific.com/blog/2019/03/gene-editing-for-cystic-fibrosis/
https://medlineplus.gov/ency/article/000107.htm
https://www.independent.co.uk/news/science/gene-therapy-offers-hope-to-cystic-fibrosis-patients-after-successful-trials-10361634.html
https://www.independent.co.uk/news/science/gene-therapy-offers-hope-to-cystic-fibrosis-patients-after-successful-trials-10361634.html
https://agscientific.com/blog/2019/03/gene-editing-for-cystic-fibrosis/
https://www.medicalnewstoday.com/articles/326316.php
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On the other hand, some may argue due to film and media exaggeration ranging from the X-

men11 to Jurassic Park12 it shows the possible consequences of genetic engineering, and when 

humans alter the natural genetic code. I believe that eventually genetic engineering could be 

something that could improve the Human Race, however, how do we determine what is too 

far? Genetic engineering cannot be left unchecked as there are unknown consequences, and 

some may try create an Aryan Race of people that fit a specific mould.  

Motivations 

I chose to do my research on cystic fibrosis as it links to my career related subject Health and 

Social Care as we study “Genetic predispositions”13 where I studied different genetic 

conditions from Phenylketonuria to Cystic Fibrosis. This interests me as I wish to study 

Biology at university and there are modules about biotechnology therefore while researching 

I can explore the ethics of genetic modification. Furthermore, I also chose to explore cystic 

fibrosis rather than any other genetic condition because cystic fibrosis affects more than 

10,000 people in the UK, “one in 25 of us carries the faulty gene”14,and that there are 

approximately between 70,000 and 100,000 people with CF worldwide, which allows me to 

explore the social impact of CF. .  

Hypothesis 

I will argue that genetic engineering should not be used to prevent children being born with a 

genetic predisposition for CF, either by being a carrier of the gene or by having the condition. 

However, I do believe that in the future once the full extent of genetic modification has been 

explored it is very likely that these procedures could be used to cut out the cystic fibrosis 

gene of individuals and eventually eradicate the condition. Nevertheless, I believe this could 

only be an option if these procedures are under strict regulation due to the uncertainty 

surrounding the unknown consequences of altering the Human Genome. The idea of genetic 

engineering in human cells is an ethical issue as there is much debate within society as people 

are unaware of the consequences it can have but the potential benefits of eradicating genetic 

conditions could be greater. 

Methodology  

To answer this question, I will only be using secondary data because genetic modification 

contains a lot of scientific language therefore I would prefer to read scholarly articles that are 

written by specialists on the subject as they would be more valid due to the experience the 

authors have. But some of the articles may have a bias towards one side of the argument 

therefore I will address bias by ensuring that the terminology used is not prejudiced against a 

certain group of people and throughout my project I will address this by also ensuring that I 

remain impartial while presenting information on genetic modification. However, by not 

doing primary data the validity of my results could be affected as I will not be collecting the 

data myself as it is more reliable and I don’t believe I could make an appropriate survey due 

to my lack of knowledge as a whole and I would not have the ability to find the suitable 

people I need such as scientists and someone who has been genetically altered. As a result, 

                                                             
11 (X-Men, 2000) 
12 (Jurassic Park, 1993) 
13 Billingham, M., et al (2016) Pearson BTEC National Health and Social Care Student Book 1, 2nd edn., 

80 Strand, London: Pearson Education Limited. 
14 https://www.cysticfibrosis.org.uk/what-is-cystic-fibrosis, 2019 

https://www.cysticfibrosis.org.uk/what-is-cystic-fibrosis
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while researching I intend to use sources that come from a reliable newspaper such as The 

Guardian or written by scholars to prevent any bias while researching, which can 

inadvertently make me bias towards a certain attitude.  

Genetic Engineering Laws and Regulation 

The laws regarding genome engineering in the UK such as the Gene Therapy Advisory 

Committee (GTAC)15 is far stricter than countries including China. This is shown when on 

the 28th November 2018, He Jiankui confirmed that he edited the genomes of two twin girls 

while deactivating the gene responsible for contracting HIV16. This showed that individual 

genes could be edited, as a result theoretically this means that the CFTR gene that causes 

cystic fibrosis could be ‘turned off’ reducing the risk of the condition being passed down. 

However, the study was extremely controversial as the Centre for Genetics and Society has 

condemned Jiankui and his team as according to Marcy Darnovsky, Executive Director, the 

work is an “unethical and reckless experimentation on human beings”17 as it violates policies 

and can potentially cause people to consider themselves biologically superior. This is an 

argument for my hypothesis as I believe that due to the recklessness of the scientists, they do 

not know how the editing could affect the twins when they grow up. This further reaffirms 

my belief that it should not be attempted until also possibilities are explored and carried out 

under strict regulations. Another issue arguing for my hypothesis is that the changes in the 

genes can be inherited by offspring as a result we are unaware of the dangers that could 

happen if someone with edited genes e.g. having the CFTR gene turned off and non-edited 

genes reproduce.  

I believe genetic modification should not happen at the current moment due to the risks 

associated with altering DNA this is reaffirmed by a study carried out in 2018 that argued for 

and against the reasons for genetic modification18. A study was carried out in April 2016, in 

the Netherlands were a sample of the Dutch population were surveyed on their opinions on 

genetic modifications, which was carried out by the university of Amsterdam. This remained 

unbiased as they presented the information then made an informed judgement based on the 

data they collected. Moreover, the main arguments of the Dutch general public why they 

were against genetic modification (GM) was that “GM would pose unacceptable health 

risks”, but they do not say what consequences, when questioned, someone responded with 

“You know what you have, but not what you’re going to get, and that could be worse.”19 This 

supports my hypothesis as the Dutch general public are afraid of what possibilities genetic 

engineering could propose in the future and the consequences it could have.  

On the other hand, there are many that argue against my hypothesis as they believe that 

genetic engineering could benefit 100,000s of lives globally who are affected by cystic 

fibrosis and other conditions as they could eventually be eradicated due to the deletion of 

unwanted genes. This was show during the Dutch surveys when those that were for genetic 

                                                             
15 https://www.hra.nhs.uk/planning-and-improving-research/policies-standards-legislation/gene-therapy/, 
2018 
16 https://www.theatlantic.com/science/archive/2018/11/first-gene-edited-babies-have-allegedly-been-born-
in-china/576661/, 2018 
17 https://www.geneticsandsociety.org/press-statement/claim-genetically-modified-babies-if-true-grave-
abuse-human-rights, 2018 
18 https://academic.oup.com/hropen/article/2018/3/hoy008/4996571, 2018  
19 https://academic.oup.com/hropen/article/2018/3/hoy008/4996571, pg. 8. 2018 

https://www.hra.nhs.uk/planning-and-improving-research/policies-standards-legislation/gene-therapy/
https://www.theatlantic.com/science/archive/2018/11/first-gene-edited-babies-have-allegedly-been-born-in-china/576661/
https://www.theatlantic.com/science/archive/2018/11/first-gene-edited-babies-have-allegedly-been-born-in-china/576661/
https://www.geneticsandsociety.org/press-statement/claim-genetically-modified-babies-if-true-grave-abuse-human-rights
https://www.geneticsandsociety.org/press-statement/claim-genetically-modified-babies-if-true-grave-abuse-human-rights
https://academic.oup.com/hropen/article/2018/3/hoy008/4996571
https://academic.oup.com/hropen/article/2018/3/hoy008/4996571
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engineering believed that it should be allowed as it “would improve my/my child’s quality of 

life”20. However, even though parents may wish to improve their child’s life they may 

enforce the “parental expectations critique”21,where they burden their children with high 

expectations and demands in order to repay them for modifying their genes, This shows that 

many people believe that genetic engineering should be allowed as it could lead to a cure or 

the eradication of genetic disorders worldwide. As a result, millions of people globally and 

locally will be positively affected including 10,000 people in the UK that suffer from CF as 

the gene would not be inherited.  

Financial Perspective 

Also refuting my hypothesis is that if people with cystic fibrosis can have genetic engineering 

to remove the gene to relieve the financial strain22 put on them due to medication, surely, we 

should try and alleviate this pressure? Currently, as there is no cure there are certain 

medications that those with cystic fibrosis can take in order to lessen the symptoms. One of 

the medications used to help treat those with cystic fibrosis is Orkambi23. After a long battle 

with production companies about a suitable price for the medication on the 24th October 

2019, Orkambi and other CF drugs have been added to the NHS prescribed medication, 

which relieves some financial pressure for those living in the UK (not including Scotland)24. 

However, before this people with CF in the UK, were spending over “£100,000 a year”25 for 

this life saving medication. Similarly, due to the privatisation of healthcare in the US it means 

that those with CF must spend more than $300,00 a year for drugs like Orkambi and 

Kalydeco; that must be taken every-day of their lives. This is an argument for genetic 

modification to prevent those being born with a genetic predisposition for cystic fibrosis as it 

would help relieve some of the financial pressure that the individuals with CF and their 

families have to experience as the modification can prevent them from experiencing 

symptoms allowing them to live a fulfilling life.  

Scientific Perspective 

Currently, clinical trials for gene therapies to reduce the symptoms of cystic fibrosis are being 

carried out such as the study carried out by the UK Cystic Fibrosis Gene Therapy Consortium 

(GTC)26 where there has been a 3.7%27 increase in lung capability. However, there are 

currently no trials for genetic modification of the human genome since 2018 after He Jiankui 

edited the genes of twin babies and the Human Genome Editing Committee urged a halt in 

germline editing as the risks are “too great to permit clinical trials of germline editing at this 

                                                             
20 https://academic.oup.com/hropen/article/2018/3/hoy008/4996571, pg. 8. 2018 
21 “Genetic Modification and Genetic Determinism” by David B Resnik and Daniel B Vorhaus, 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1524970/, 2006 
22 https://www.cysticfibrosis.org.uk/the-work-we-do/support-available/financial-support, 2020 and 
https://thebreathefoundation.org/, 2020 
23 https://www.cysticfibrosis.org.uk/the-work-we-do/campaigning-hard/life-saving-drugs/orkambi 
, 2020 
24 https://www.telegraph.co.uk/news/2019/10/24/cystic-fibrosis-wonder-drug-provided-nhs-three-year-fight/, 
2019 
25 https://www.bbc.co.uk/news/uk-43849586, 2018 
26 https://www.independent.co.uk/news/science/gene-therapy-offers-hope-to-cystic-fibrosis-

patients-after-successful-trials-10361634.html, 2015 
27 https://www.bmj.com/content/351/bmj.h3608, 2015 

https://academic.oup.com/hropen/article/2018/3/hoy008/4996571
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1524970/
https://www.cysticfibrosis.org.uk/the-work-we-do/support-available/financial-support
https://thebreathefoundation.org/
https://www.cysticfibrosis.org.uk/the-work-we-do/campaigning-hard/life-saving-drugs/orkambi
https://www.telegraph.co.uk/news/2019/10/24/cystic-fibrosis-wonder-drug-provided-nhs-three-year-fight/
https://www.bbc.co.uk/news/uk-43849586
https://www.independent.co.uk/news/science/gene-therapy-offers-hope-to-cystic-fibrosis-patients-after-successful-trials-10361634.html
https://www.independent.co.uk/news/science/gene-therapy-offers-hope-to-cystic-fibrosis-patients-after-successful-trials-10361634.html
https://www.bmj.com/content/351/bmj.h3608
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time”28. Nevertheless, I believe that in the future once the full extent of genetic modification 

has been explored and can be carried out with no physical consequences due to mutations it 

should be carried out. Also, I believe due to being genetically altered they may experience 

segregation within society due to being different which can lead to possible emotional 

distress. This coincides with my hypothesis as I believe that once genetic engineering has 

been declared ‘safe’ it can have a global and local impact of thousands of people as the 

genetic conditions including cystic fibrosis can be eradicated.  

On the other hand, some scientists are worried about the threat of eugenics29 and the possible 

desire for ‘Designer Babies’. “Designer Babies30” refers to a baby who has had their genetic 

makeup artificially selected through genetic engineering while being combined with IVF to 

ensure that a characteristic is missing. For example, a pair of parents who are carriers or 

suffer from Cystic Fibrosis may want to have a designer baby to prevent their child from 

having the condition and therefore the gene cannot be inherited by others. I believe that until 

the Centre for Genetics and Society and the Human Genome Editing Committee (HGE) deem 

it safe for the alteration of the human genome to take place the genetic modification should 

not happen. I think this because if you edit someone’s DNA any changes, whether they are 

harmful or beneficial will be passed down, which could create segregation within society 

therefore rather than increasing quality of life by preventing inherited diseases such as cystic 

fibrosis it decreases due to an “irresponsible”31 use of DNA altering techniques, while 

ignoring ethical norms set by the HGE committee.  

Religious Perspectives 

There is some debate amongst religions as some believe that genetic engineering in the 

human genome should be allowed to happen, but the reasoning varies across religions. 

Liberal Protestants believe that as Jesus is a healer, shown when “the blind and the lame 

came to Him (Jesus) … He healed them.”32 As a result, they believe genetic engineering 

should be used in order to heal people to follow in Jesus’ footsteps. Another religion with 

similar views is Islam, they believe that genetic engineering could be used to eradicate genes 

as long as it is trying to save a life as shown when the Qur’an says  “If anyone saved a life, it 

would be as if he saved the life of the whole of humankind.33” Showing they believe that it 

should only happen to follow Allah’s footsteps. Moreover, some Jews believe that genetic 

engineering as according to Jewish law (halakhah)34 there is an extreme importance on the 

preservation of human life (pikuakh nefesh) therefore they believe genetic modification 

should be used to preserve human life by editing their genes.  

 

Furthermore, some religions are against genetic engineering. Roman Catholics are against the 

idea as they believe they shouldn’t alter what is God’s image, “Let us make man in our 

image”35 by changing someone’s genes as they believe that God’s work is perfect and that he 

has a plan for each of us, therefore if we change it we are disobeying him.   

                                                             
28 https://www.genengnews.com/insights/human-genome-editing-committee-states-urges-halt-in-germline-
editing-trials/, 2018 
29 Controlled breeding to improve the population by ensuring an increase of desirable characteristics. 
30 Dr David Knoepfler- TED Talk called: ‘The Ethical Dilemma of Designer Babies’ 
31 https://www.genengnews.com/insights/human-genome-editing-committee-states-urges-halt-in-germline-
editing-trials/, 2018 
32 The Bible, Matthew 21:14 
33 Qur’an 5:32 
34 http://www.jcpa.org/art/jep2.htm, 2001 
35 Genesis 1:26 

https://www.genengnews.com/insights/human-genome-editing-committee-states-urges-halt-in-germline-editing-trials/
https://www.genengnews.com/insights/human-genome-editing-committee-states-urges-halt-in-germline-editing-trials/
https://www.genengnews.com/insights/human-genome-editing-committee-states-urges-halt-in-germline-editing-trials/
https://www.genengnews.com/insights/human-genome-editing-committee-states-urges-halt-in-germline-editing-trials/
http://www.jcpa.org/art/jep2.htm
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Similarly, in Islam they are against the use of genetic engineering in order to create designer 

babies as it “may result in tampering with Allah’s creation with unknown consequences.”36 

This shows that Muslims believe that genetic engineering should not happen due to the 

alteration of Allah’s creations and that it disrupts the natural order that Allah created by being 

able to alter certain characteristics. Moreover, Judaism is another religion that is mostly 

against genetic modification due to the suffering that was enforced on their people by Hitler 

due to their lack of ‘desired characteristics’. They are also unwilling to accept the possibility 

of ‘designer babies’ due to their history of being persecuted and do not want to become a 

dominion again. This shows that they believe that genetic modification should not be used to 

prevent children being born with a genetic predisposition for cystic fibrosis due to the 

unnecessary risk and the fear of what could happen in the future due to the changes.  

 

Conclusion 

There will always be continuous debate about whether GM should be used to prevent 

children being born with predispositions for conditions e.g. CF as once changes in the DNA 

have been made, they can be inherited nevertheless if they are bad or good. Some believe that 

genetic engineering should be banned as it can cause a new species of humanity to be created 

as the genes would be altered to prevent people from developing cystic fibrosis. Also, 

organisations such as WHO (World Health Organisation) and the Centre for Genetics and 

Society are wary about the unknown consequences that could happen by removing part of 

someone’s DNA and the consequent mutations that could occur. On the other hand, people 

believe that if we have the capacity to improve someone’s life surely, we should try and do 

something to help improve their quality of life. For example, for those with cystic fibrosis 

they spend $300,000 a year on medication whereas if their genes could be altered it’s a one-

time thing and would last for life.  

Overall, in my opinion after looking at the different opinions of scientists and religious views 

alike I believe that at the current moment genetic modification should not be used to prevent 

children being born with genetic predisposition for CF due to the unknown effects it could 

have. However, in the future genetic engineering could be used to help prevent future 

generations being born with cystic fibrosis, As it can improve their quality of life and 

drastically increase their life span of those living with the condition; while also preventing 

families globally from going bankrupt due to the unaffordability of some of the medication. 

However, I believe that this can only occur once the full extent of genetic modification has 

been explored as we are unaware of the consequences editing the human genome can have, as 

well as the scenarios if someone passes down edited genes to their children. As a result, I 

believe that in the next 10-20 years genetic modification should be allowed to prevent 

children being born with a genetic predisposition for cystic fibrosis as the consequences will 

be fully explored and preventative measures would be in place. 

 

 

 

                                                             
36 https://www.abukhadeejah.com/the-use-of-genetic-engineering-and-islam-ethics-1-10/, 2016 

https://www.abukhadeejah.com/the-use-of-genetic-engineering-and-islam-ethics-1-10/
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Appendix A- Punnett Square 
This table represents the probability that people will develop cystic fibrosis or not.  

 C c 

C CC Cc 

c Cc cc 

C= dominant gene 

c = recessive gene 

The punnet square above shows that if two carriers of the CF gene (Cc) reproduce there is 

25% that their child will be unaffected (CC), 50% probability of being a carrier of the CF 

gene (Cc) and a 25% that they may suffer from cystic fibrosis (cc). 
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