
GENE THERAPY IS AN  
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OF MEDICINE

AN OVERVIEW OF GENE THERAPY



After many years of intensive research and development, 
gene therapy is now being used to treat certain 
monogenic diseases.1 

By delivering or manipulating genetic material to correct 
these diseases at their root cause, gene therapy has the 
potential to halt their progression.2,3

Gene therapy can  
address the root cause  
of monogenic diseases

Gene replacement
Replaces the function of a 
dysfunctional or missing gene  
with a healthy gene3–5

Gene addition 
Introduces a new or modified 
gene into the body to help treat 
a disease3–5 

Gene inhibition 
Inactivates a disease-causing 
gene that is not functioning 
properly3,4

Gene editing 
Makes a targeted change to 
the gene sequence4

Different types of gene therapy:

Most clinically 
advanced gene 
therapies work by 
gene replacement4



Advances in vector 
technology are a major 
driver of gene therapy 
product development10

Vector class determines 
gene therapy success6

Gene therapies use a variety of technologies to 
deliver or manipulate genes3

Plasmid DNA3

Plasmid DNA can enter cells in its naked form, with lipo-and polyplexes 
enhancing stability and delivery efficiency7 

Viral vectors3

Viruses are naturally evolved gene delivery vehicles and deliver genes directly 
 to the nucleus for expression7

Bacterial vectors3

Bacteria show tropism for specific tissue and can be used for direct in situ  
production of therapeutic molecules 8,9 

Patient-derived cells3

Use of the patient’s own cells minimises rejection and ensures specificity1 

Gene inhibition/editing technology3

Allow disruption of harmful genes or repair mutated genes3



AAV is not  
associated  
with disease  
in humans13,20

Safe and effective 
vectors are vital2,6,7,11

Viral vectors are favoured5,10–12

• They can deliver targeted, long-lasting and stable gene expression5,6,11,12

• Virulence and toxicity can be avoided by replacing viral coding genes with the transgene 
expression cassette6,11,13

AAV is a favourable vector choice13,15,16

Demonstrated 
versatility15

Supports multiple 
applications in 200 AAV 
gene therapy trials16

1

Established 
safety13,15,18

Minimal adverse outcomes  
observed >6 years19 

2 Efficient 
transduction and 
expression1,17

Delivers exogenous genes 
body-wide, enabling high levels 
of ubiquitous gene expression1,17

4 Broad 
tropism6,14

Targets a range of cells 
and tissues, with 12 
promising serotypes6,13,14

3



Protein expression 
is restored11,13,21

AAV-mediated gene therapy restores functional 
protein expression11,13,21

Transgene packaged within 
non-replicating AAV capsid 
shell to make the AAV vector7,11

The transgene is engineered 
from the promoter and 
inverted terminal repeats7,13

Injection and transport of AAV 
vector into the target cell7

Delivery of transgene 
 to the cell nucleus13

Episome formation and 
functional protein expression 
from transgene6,13

  CONTINUOUS PROMOTER ITRITR HUMAN TRANSGENE

3

4

5

2

1



Abbreviations:
AAV, adeno-associated virus; ITR, inverted terminal repeats. 
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Recognise the potential 
of gene therapy in 
monogenic diseases12,15,16

Protein expression can 
be restored11,13,21

Gene therapy targets 
the root cause of 
monogenic disease12

AAVs are the leading 
vector in development 
for neuromuscular 
disorders13,15,17




