The Issue of Regulating and Monitoring Human Genome Editing Technologies

[bookmark: _Int_HMGZ8fAx][bookmark: _Int_roBG6s5F][bookmark: _Int_NgAValSl]Human Genome editing technologies are seen as some of the most powerful of the 21st century. They allow scientists to modify DNA with precision in order to change a genetic characteristic, for example CRISPR-Cas9 in treatment of diseases such as sickle cell. Genome editing has benefits such as treatment of diseases, diagnosis, and advancing healthcare research, however it also has drawbacks such as ethical, social, and safety concerns, alongside the lack of binding international regulation which has resulted in regulatory fragmentation, ethical inconsistencies, and risks of misuse across borders.

[bookmark: _Int_50L8duX9][bookmark: _Int_l5Ui7Ret][bookmark: _Int_uikb54qb]The editing of human genomes means changing parts of the DNA in a cell to correct mutations, “benefit” their genetics, or to study the biological processes of the cell. CRISPR (Clustered Regularly Interspaced Short Palindromic Repeats) editing was created in the 2010s and allows genes to be modified for much less than altering DNA would’ve cost before. Because of this, gene-editing research has grown in hospitals, universities, biotechnology companies, and pharmaceutical companies around the world, which has caused the biotechnology market to grow into a multi-billion-dollar sector with gene editing at the forefront. Since these technologies are increasingly easy to acquire and learn, they have quickly spread even in countries with weaker regulations such as the United States, Canada, and Australia. This expansion means that the international community must address the monitoring, funding, and ethics of human genome editing.

[bookmark: _Int_gRDKRpGr]Several factors push genome editing technologies forward at a high speed, one of which is the intense scientific and public demand for cures, as people across the world who suffer from genetic illnesses such as sickle cell disease, cystic fibrosis, and some cancers find hope in genome editing where traditional treatments have failed. The rapid expansion of genome editing is driven by several factors. Countries such as the United States, the United Kingdom, China, and Germany invest heavily in biotechnology research to improve public health outcomes and secure economic competitiveness. Private biotechnology companies, particularly in the United States and China, play a significant role in developing and commercialising genome-editing tools. At the same time, public demand for cures to genetic conditions continues to accelerate research.

[bookmark: _Int_sAO8eJve]Regulatory approaches to human genome editing vary significantly between states. Germany and France enforce strict legal bans on germline (reproductive) genome editing, reflecting strong ethical safeguards. In contrast, countries such as China, Japan, Brazil, South Africa, Vietnam, and the Philippines maintain less developed or evolving regulatory frameworks. These differences create opportunities for cross-border research in places with weaker oversight.

The consequences of genome editing include health, ethical, and human rights concerns. While these technologies have the potential to drastically reduce the impact of genetic diseases, improve reproductive healthcare, and create medical therapies, they also carry significant risks. Changing human genomes raises moral concerns since changes are heritable and can affect future generations without consent. It also raises ethical issues such as the unequal access to genome editing technologies between populations, and the biological issue of creating new genetic changes which have the potential to harm individuals. Unregulated human genome editing technology has the potential to violate human rights, exploit whole groups, and undermine the credibility of scientific research in the public eye.

[bookmark: _Int_WHFynGsW][bookmark: _Int_aVbZfvQC][bookmark: _Int_rJj5jB4c][bookmark: _Int_7bD2vCVz]Global inequality further affects regulation and monitoring. Lower-income countries may lack the institutional capacity to enforce safety standards or conduct long-term monitoring, while higher-income states dominate research funding and agenda-setting. Public understanding of genome editing also remains limited across many regions, increasing the risk of misinformation and unethical practices. At the international level, the World Health Organisation established an Expert Advisory Committee on Human Genome Editing in 2019 and a Global Genome Editing Registry to promote transparency and patient safety. UNESCO’s International Bioethics Committee has similarly called for international dialogue and the protection of human rights. However, these initiatives remain advisory, and binding global regulation has not yet been achieved. Without fixed international standards, the current fragmented regulation risks the enabling of unethical experimentation, and irreversible genetic consequences that extend beyond national borders.

Points to Consider:
· How can genome editing technologies be to improve health outcomes while ensuring fair access? 
· What measures should be in place to protect human rights and address ethical concerns about genetic changes?
· [bookmark: _Int_Npk6nFkc]How can the unequal access to genome editing technologies between wealthier and lower-income countries be prevented?
· What frameworks or strategies should governments and international organisations adopt to watch genome editing research and prevent misuse?
· How can international organisations promote correct information and public understanding of genome editing technologies?


Relevant Resources:
· Human genome editing overview
· Human genome editing governance framework
· Human genome editing recommendations
· Human Genome Editing Registry
· Global governance caution statement
· UNESCO cautions against reckless gene editing use
· UNESCO panel urges caution on hereditary genome editing
