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Gene Therapies: The Road to Regulatory Approval

1. Identify the Target Gene
A drug developer might know the 
disease they aim to target but not the 
gene that causes it – so the first step 
is to find the gene of interest (GOI). In 
this discovery space, a partner CTDMO 
will apply their molecular biology 
expertise to help identify the target 
gene.

2. Optimize the 
Construct

Adeno-associated viral 
(AAV) vectors have a  

limited capacity.  
Construct optimization – 
cloning different sections 

of a gene into plasmids 
and screening to find the 

region that causes the 
phenotype – can be used 

to find only the relevant 
section so the construct 

can be trimmed down. 
This is also helpful for 

identifying the phenotype-
causing mutation if a gene 

has multiple mutations. 
The result is a shortlist of 

candidate constructs, each 
containing the GOI.

3. Refine the Shortlist 
The shortlist of constructs is 
expressed in an AAV plasmid 
backbone to find the one that 
gives the best AAV yield and 
quality. Promoter discovery and 
capsid engineering can further 
optimize gene expression and 
infectivity, ensuring the ther-
apy will result in optimal gene 
expression in target cells. The 
best construct can then be  
taken forwards.
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Gene therapies are complex treatments with complex mechanisms of action and testing requirements, so 
the road from preclinical discovery to regulatory approval isn’t always easy to navigate. Carefully planning a 
route before setting off can help innovators to predict any roadblocks and diversions and navigate around 
them, as early decisions can affect success at later stages. Even better, partnering with a well-established 
contract development and manufacturing organisation (CDMO) that supports the entire journey from early 

discovery through to testing and commercialization with onsite, fully integrated services will give drug  
developers access to innovative technologies and expert guidance along the way. 

 
So, what are the steps on the long and winding road from the lab bench to the  

clinic for a novel gene therapy?
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4. Preclinical Research
After the discovery phase, an inno-
vator will find themselves heading to 
preclinical research and requiring re-
search-grade plasmids for early stud-
ies and to build a preclinical safety 
and toxicity profile. Custom-engi-
neered research grade plasmids con-
taining the GOI will be needed as well 
as off-the-shelf packaging plasmids, 
so it is important to have a secure 
supply with rapid turnaround times to 
avoid delays.

6. Advanced  
Therapy Testing 

For regulatory approval, a novel 
therapy must meet safety 
standards and pass all product-
characteristic assessments 
such as potency, identity, and 
purity. Gene therapies have 
complex mechanisms of action 
and complex and ever-changing 
testing requirements. Working 
with a single testing organization 
and integrating testing alongside 
manufacturing can reduce delays.

8. Planning Ahead to Incorporate Future Technologies
With the journey complete, it could be tempting for drug developers to 
follow the same route for their next therapeutic journey. But, just as 
road networks change over years, the clinical landscape changes too. 
In the years that it takes a drug to journey from the lab bench to the 
clinic, new and improved technologies for manufacturing similar drugs 
may be available, producing treatments faster and more economically. 
Companies with multiple drugs in the pipeline will benefit from early 
adoption of innovative manufacturing technologies when embarking on 
the therapeutic journey again with the next target.

7. Commercialization
Many partner organizations 

can offer regulatory 
services to help innovators 
prepare for submission to 

authorities like the FDA 
and EMA. They can apply 
an extensive knowledge, 
built from guiding many 
drug companies through 
late-stage processes, to 

help provide a smooth 
journey to market 

authorization and to the 
patient.

5. Plasmid Supply and 
Viral Vector Manufacture

After preclinical work, 
a drug developer will 

need large-scale GMP-
grade production of their 
plasmids and viral vector 
manufacture for clinical 

trials. Early choice of 
plasmid and manufacturing 

platform will have a 
substantial effect, with 
high-yielding platforms 

reducing costs. Working 
with the same organization 
for supply of plasmids and 

AAV can streamline the 
process, minimizing lengthy 

technology transfer steps.

THERAPY
APPROVED!
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