
Body doesn’t get sufficient
oxygen, and this results in

damage to nerves and organs,
and can even be fatal!

Sickle cells, due to their irregular shape, get
stuck in blood vessels, causing anemia. 
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Sickle cells also don’t last long –
they have a lifespan around 6-
12 times shorter than normal

red blood cells. This means SCD
patients also experience low

haemoglobin counts!

This infographic poster, entitled ‘Helping the Body to Breathe Again’, was created by Ibramsa Idris Ahamed, Surendran Srinikesh, Patrick Nott Pei De, and Jedidiah Eo Shuo, of St. Joseph’s Institution, as an entry to the GMAC Students Challenge 2024.The contents of this infographic may not necessarily reflect the views of GMAC.

Did you know?: Nigeria accounts for 50% of all newborns 
with sickle cell disease globally 

Mechanism of action

This novel treatment employs CRISPR-Cas9 to modify
nucleotides within the RBC-producing erythrocytes such that

erythrocytes manufacture betaglobin (the component
within haemoglobin that’s affected by SCD) correctly.

PRECISION HEALING: CRISPR'S
PROMISE FOR SICKLE CELL DISEASE

Exploring CRISPR as a means of treatment for Sickle Cell Disease (SCD)

 Sickle Cell Disease (SCD)

Sickle cell anemia is a hereditary disorder that
results in the patient having deformed Red Blood

Cells (RBCs)

Causes and Effects of SCD

When a person inherits two copies of an abnormal
form of the β-globin gene (HBB) , which makes
haemoglobin, they develop Sickle Cell Disease.

So instead of
looking like this...

...they have a flat,
sickle-like shape!

CRISPR CAS-9

DID YOU 
KNOW?

GPH101 

A guide RNA (gRNA) molecule is
required to bind to the Cas-9 molecule  

to guide it to the target RNA. This
ensures the cut is only done at the
precise location [target] of the DNA.

Existing treatments for SCD

Once the DNA is attached to
the Cas-9 molecule, the Cas-9
molecule undergoes a change

in its shape that unzips the

two strands of the DNA, then
cuts it using nuclease

domains within itself.

Hydroxyurea

Prevents formation of sickle cells; It is
primarily drug used and it is non-curative;

It’s mechanism of action is not clearly
known 

Hematopoietic stem cell transplantation 

 Replacing the bone marrow as the
source of RBCs with a healthy

transplant; many risks including
rejection, infection, surgical mishaps
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The Cas-9 molecule is an enzyme that acts
to cleave or perform breaks in DNA, like a pair
of scissors, but for DNA! It’s able to do this on

almost any DNA sequence as well. 

Benefits
It attacks the mutation

directly, may end up being
more generalizable to other
genetic conditions than the
fetal haemoglobin method

(another form of CRISPR
treatment), and is a long-term

cure unlike hydroxyurea,
without the dangers

associated with stem cell
transplant.

Drawbacks
It has not gone through clinical trial

yet; it is still in the midst of

development  
Gene editing can be quite costly –

but most SCD cases occur in
poverty-stricken Sub-Saharan Africa

and India 
Public mistrust towards genetically
modified products and treatments
might result in the treatment not

being well-received
Robust regulatory frameworks to

address ethical concerns and

patient safety haven’t been
developed to oversee this field of

medicine yet!


