
Considerations when Choosing 
Plasmids for CAR-T Development

Safety

Design

Lentiviral vectors are a popular choice for gene-edited cell therapies because they can transduce non-dividing cells, 
making them an excellent choice for targeting quiescent cell populations. 

When it comes to packaging plasmids and custom GOI vectors, however, not all lentiviral plasmids are created equal.  
Below, we have detailed some key considerations when choosing your plasmids for CAR-T development.

The first encodes gag,  a 
polyprotein that forms the viral 
core structure, as well as pol, 
 the reverse transcriptase.
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Third-generation lentiviral packaging 
systems consist of four plasmids.

THIRD-GENERATION

Third generation plasmids are safer  
still, because gag-pol and rev are kept in 
different plasmids. This means an additional 
recombination event would have to occur to 
recreate a replication competent lentivirus. 
Third generation packaging systems also 
eliminate tat. This means that when the 
viral DNA integrates into the host genome, 
it cannot activate transcription, so even if 
a recombination event were to occur, the 
provirus would still not be transcribed.

Lentiviral vectors have an excellent safety 
record, and a huge amount of development 
work has been done to maintain this.

FIRST-GENERATION 

First-generation plasmid systems included a 
large part of the HIV genome. 

SECOND-GENERATION

The next generation systems removed 
additional virulence factors without 
compromising the transfer of genetic material. 

The third is an envelope 
plasmid and encodes VSV-g, 
which fuses the viral envelope 
to the host cell membrane. 
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The second encodes rev, a 
regulatory protein essential for 
viral protein expression. 
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Find out more
download the full eBook here

rev 
Definition: 

Encodes a transactivating protein 
essential for HIV-1 protein expression.

gag-pol
Definition: 

Genes encoding the viral core structure 
and reverse transcriptase.

tat
Definition: 

A gene that activates viral transcription.

The fourth plasmid is the transfer 
plasmid, containing the remainder 
of the viral genome and the 
transgene of interest (GOI).
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Performance
The enhanced safety features of a third-generation 
lentiviral packaging plasmid system do come at a cost; 
viral titer is often lower in these systems. To combat 
this, companies like OXGENE have made additional 
modifications to improve packaging efficiency, 
transgene expression and overall viral yield.

Manufacturing
 Processes
The next step is to consider  manufacturing your chosen 
plasmids  at scale for regulatory filing and clinical  trials. 
Here, it’s important to consider whether you need a license 
to use your chosen plasmids for clinical or commercial 
development, how efficient your manufacturer’s tech 
transfer process is and how much support they can offer 
you with your eventual regulatory filing.
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Transfection efficiency remains high over time
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Lentiviral titer remains high over time
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OXGENE’s lentiviral packaging plasmids demonstrate 
consistently high transfection efficiency and deliver 
consistently high titres over time in different cell lines.
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? OXGENE’s seamless internal tech transfer 
process to WuXi Advanced Therapies for GMP 
manufacturing ensures an efficient start to your 
GMP production process. At WuXi Advanced 
Therapies, plasmids are produced without 
antibiotics from clone selection to bacterial banking 
and manufacture, in a regulatory friendly process 
that increases product purity.

Their facility and quality management system is 
also designed and managed according to GMP 
compliance requirements from the FDA (USA), 
EMA (Europe) and NMPA (China), ensuring that 
quality is integral to the manufacturing process.

WuXi Advanced Therapies has carefully optimized and streamlined 
their plasmid production process to reduce timelines, relieve 
supply chain bottlenecks and expedite product delivery to 
customers worldwide. Plasmids are immediately available off the 
shelf at research, clinical GMP and commercial grades. Research-
grade custom plasmids are manufactured and shipped from 
the UK, where we also hold stock of research-grade off-the-shelf 
plasmids. Standard packaging plasmids are generally available 
for international delivery within 2 weeks at research, clinical and 
commercial GMP grade, while custom engineered plasmids can 
be delivered internationally within approximately 12–20 weeks, 
depending on grade.

Supply Chain
Finally, plasmid supply is a frequently 
acknowledged bottleneck for cell and 
gene therapy manufacturers, so it’s 
essential to consider the reliability of 
your supply chain and the time it will 
take to receive your GMP plasmids. 

How?

Standard Ad5 helper, AAV RepCapX and Lentiviral Packaging Plasmids Bespoke RepCapX, AAV-GOI and LVV-GOI Plasmids
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OXGENE used a combination of strong viral promoters and hybrid 
promoters to optimize the expression level of each packaging 
element and codon-optimised vsv-g and rev to increase translation 
efficiency. They have also enhanced performance of the transfer 
plasmid by removing non-essential restriction sites, while inserting 
extra cloning sites to give the system more flexibility and improve 
packaging efficiency and viral titre regardless of the transgene.

It is important to note that for lentiviral plasmids, engineering a custom 
plasmid encoding your transgene of interest isn’t necessarily a ‘plug and 
play’ endeavour. The size and complexity of your custom construct can 
affect how efficiently your transgene is packaged into the viral vector 
and the resulting viral yield. That’s where partnering with a company like 
OXGENE with significant molecular biology expertise who can really help 
optimize your gene of interest (GOI) plasmid can be beneficial.

How?

Next day Next day Next dayDelivery within China


