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Reproductive Genome Editing (rGE)

Genome editing refers to the process of DNA s like an

making precise alterations to the DNA “instruction manual” that tells our
within a cell or organism. This can involve body how to grow and work. Every
adding, deleting, or modifying genes at person has their own DNA, whichis
specific locations in the genome. found in the cells of the body and
Genome editing is a powerful tool used in contains all the information about how
fields like genetics and medicine. we are made.

Sometimes, though, some of these
instructions can have mistakes, which
can cause diseases.

Reproductive genome editing is a
technology that allows us to fix these
mistakes in the DNA by changing the
instructions before a person is born, so
that children won’t inherit those

problems.
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Reproductive Genome Editing (rGE)

This technology uses tools like CRISPR/Cas9, which are like precise

scissors for DNA. These scissors cut and correct the wrong parts of
the DNA before a baby is born.

The corrections can happen: on gametes, which are the
sperm or eggs and on embryos. An embryo is the initial stage
of development of an organism, which begins immediately ;
\

after the fertilization of the egg (the female reproductive cell)
by the sperm (the male reproductive cell).

v

The difference between somatic and germline cells isimportant to understand how these changes
work: somatic cells are allthe cells in our body that are not involved in reproduction, such as skin cells,
muscle cells, or heart cells. If you modify a somatic cell, that change only affects the individual, and
it is not passed down to their children. Germline cells, on the other hand, are the sperm and eggs, the
cells that come together to form a new individual. If you modify these cells, the change is passed on
to future generations because the modified DNA is inherited by the children.
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He Jiankui’s Case: Lulu e Nana

He Jiankui is a Chinese researcher who created the first
genetically modified humans using CRISPR/Cas9: two twin
girls, Lulu and Nana, to make them resistant to HIV.

Lulu and Nana, were conceived through in vitro fertilization
(IVF), and their embryos were genetically modified to disrupt
a gene that codes for a receptor called CCR5, which HIV
uses to enter human cells. It is a case of germline genome
editing.
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HIV (Human Immunodeficiency Virus) is a virus that attacks
the immune system, which is essential for defending the body
against infections. If left untreated, HIV can weaken the
immune system and lead to AIDS (Acquired
Immunodeficiency Syndrome).

It is transmitted through blood, unprotected sexual contact,
and from mother to child. Although there is no cure, with
antiretroviral drugs (ARVs), people with HIV can live a long and
healthy life.
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Why Use CRISPR Cas/9 When
Antiretrovirals Are Available?

Antiretroviral therapy (ART) effectively controls

HIV, allowinginfected individuals to live long,
healthy lives.

However, ART requires lifelong treatment,
regular monitoring, and can have side
effects.

CRISPR/Cas9, could offer permanent
genetic resistance to HIV, eliminating the
need for lifelong medication.

It could provide a one-time solution for
individuals at high risk or already infected,
reducing transmission and preventing long-
term HIV-related complications.

While promising,
genome editing raises ethical concerns and
safety issues...

He Jiankui's Intentions

He Jiankui’s intention was to
offer the parents of Lulu and
Nana the opportunity to create
children protected from the
HIV virus. Additionally, he
aimed to test genome editing
as a way to potentially provide
a global solution, offering the
chance to help families and
communities by preventing the
transmission of HIV through
genetic modifications. His
goal was to push the
boundaries of genetic
science and explore ways to
protect future generations
from the virus.
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Potential Risks and Current Results

Risks for Lulu and Nana:
Health Risks: genetic modifications could cause unintended changes to their DNA, leading to
potential health problems now or later.
Unknown Long-term Effects: the impact of altering the CCR5 gene is still unclear, especially on
their overall health and immunity.
Ethical Concerns: modifying the DNA of unborn children raises moral questions, especially
without their consent.
Genetic Inequality: the case could contribute to a divide between those with access to gene-
editing and those without.
Transmission to Future Generations: the modifications could be passed down, with unknown
risks affecting future descendants.

Lulu and Nana are reportedly doing well. They are growing up healthy and developing normally,
with no major health issues linked to the genetic modifications so far. Their quality of life seems
to be unaffected by the modifications at this stage, and there have been no reports of any
significant problems related to their health. In terms of quality of life, it is important to
consider not only physical health but also the potential psychological and social impacts of
being part of such a controversial scientific experiment.
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Enhancement?

Enhancement: altering CCR5 could potentially have broader effects, such as improving brain
function, this raises the possibility of cognitive enhancement.

% Ethical Considerations

Enhancement involves changes that
improve physical or cognitive traits. This
raises a range of significant ethical
issues. The possibility of genetic
enhancements could create the
conditions for a future where parents
are pressured to create "perfect"
children with specific traits, like higher
intelligence, physical abilities, or even
personality characteristics. This
introduces concerns about the
societal pressure to conform to
certain ideals and the loss of human
diversity.
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CRISPR, Disability, and Discrimination

Ethical Considerations

CRISPR and Genetic Diseases:

When parents are aware of the risk of passing on hereditary genetic diseases, they may consider

techniques like CRISPR to prevent them.

Disability as Diversity - Disability is not inferiority, but a difference. It is often more of a social

construct than a genetic condition.

Risk of Discrimination - Using CRISPR to eliminate genetic diseases co
discriminatory act against people with disabilities.

uld be seen as a

Types of Disabilities > There are many forms of disability with varying degrees of severity.

Wanting a child without a disability does not devalue the lives of those living with one.

Some people see their disability as a core part of who they are, while others view
it as just one aspect of their identity. Each experience is unique and understanding
it requires continuous dialogue and active listening. It's not only doctors or
politicians who should regulate these practices—society as a whole must be
involved.
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Final Thoughts

CRISPR/Cas9 use must respect
human dignity and ensure it doesn’t
create a society that excludes those
who are different.

Bioethics plays a crucial role in guiding
the use of this technology, ensuring
that research  progresses while
upholding the rights of all, especially
future generations.

In pediatric research, it is essential
that every decision protects the well-
being and autonomy of children.
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