
Did you know there are approximately 20,000 genes in the human genome?  
A mutation, or permanent variation, in just one gene can lead to a genetic condition. 
Knowing what causes a genetic condition is the first step in understanding how 
gene therapy might be used to treat these conditions differently.

GENETIC CONDITIONS ARE  
THE RESULT OF MUTATIONS

Genetic conditions are the result of mutations, 
or variations, in the structure of a gene. These 
mutations are most often passed down from 
biological parents but can sometimes happen 
spontaneously. Cystic fibrosis and haemophilia 
are examples of genetic conditions.

In haemophilia A, the gene responsible for 
producing factor VIII is mutated. This gene is 
located in the X chromosome. Males have only 
one X chromosome, which means that one copy of 
the mutated gene is enough to cause haemophilia, 
making it more common in this population.

While it is rare, females with just one affected 
chromosome can sometimes show symptoms of 
haemophilia. But because females have two X 
chromosomes, both chromosomes would need  
to have a mutation for a female to be severely 
affected by the disease. However, females who do 
not show signs of haemophilia are often referred 
to as “carriers” because they can still pass on the 
mutated gene to their children, even though they 
have no symptoms of the condition.

MUTATIONS CAN AFFECT  
YOUR GENETIC INSTRUCTIONS

A mutation can affect the  
genetic instructions in your body.  
The instructions can be missing  
or incorrect, changing the way  
proteins are produced. This can  
result in the production of a protein that does not 
work properly or, in some cases, the protein is not 
produced at all.

Mutations can take the form of changed 
nucleotide pairings, extra DNA where it doesn’t 
belong, missing DNA, or repeated DNA.

In people with haemophilia A or B, the genetic 
mutation affects the body’s ability to produce a 
protein called factor VIII or factor IX, respectively. 
These proteins are critical for blood to clot.

  VOLUME 2.0

continued on back

INSTRUCTIONS

Mutated Gene

Extra DNA Missing DNA Repeated DNA

WHAT CAUSES 
GENETIC CONDITIONS?



Factor VIII–The factor VIII gene provides instructions for making  
a protein called coagulation factor VIII. Coagulation factors are essential 
for the formation of stable blood clots. Factor VIII is absent or inactive  
in people with haemophilia A.

Factor IX–The factor IX gene provides Instructions for making a protein 
called coagulation factor IX. Coagulation factors are essential for the 
formation of blood clots. Factor IX Is absent or inactive in people with 
haemophilia B.

Gene–A part of a DNA molecule, usually located on a chromosome, 
that is the functional unit of inheritance controlling the transmission and 
expression of one or more traits from parent to child.

Genome–An organism’s complete set of genetic material. It contains  
all of the instructions needed for the organism to function. In people, 
every cell that has a nucleus contains a copy of the entire genome.

Haemophilia–A bleeding disorder that slows the blood clotting process. 
People with haemophilia can experience both spontaneous bleeding and 
prolonged bleeding following an injury. Serious complications can result 
from bleeding into the joints, muscles, brain, or other internal organs.  
The main types of this condition are haemophilia A (factor VIII deficiency) 
and haemophilia B (factor IX deficiency).

Monogenic conditions–Monogenic conditions, such as haemophilia,  
are caused by a single gene not working properly. 

GLOSSARY

brought to you by:

© 2020 BioMarin Pharmaceutical Inc. All Rights Reserved. MMRC/GTH/0213 01/20

This brochure and the contents within were created for educational purposes only. The content is not 
prescriptive and should not replace consultation with a trained healthcare provider. Information regarding 
gene therapy is provided as a general overview and is not comprehensive.

THERE ARE 3 TYPES OF GENETIC CONDITIONS

Monogenic conditions—such 
as haemophilia—are caused by  
a mutation in a single gene. 
Other examples include cystic 
fibrosis and Huntington disease

Multifactorial inheritance 
conditions, or multi-gene 
conditions, develop from multiple 
small genetic mutations and 
can lead to some of the more 
common diseases we’re familiar 
with, such as heart disease  
and diabetes

Chromosome disorders, or 
chromosomal conditions, are 
caused by changes to the number 
or structure of chromosomes. 
Down syndrome is the most 
common disorder related to this 
type of abnormality
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