
What it is
The synthetic DNA vaccine technology offers a novel 
approach for the prevention and therapy of several 
infectious diseases and for cancer immunotherapy. DNA 
vaccines consist of a genetic sequence encoding a specific 
antigen, or a protein derived from the infectious agent or 
experienced on a cancer cell. The sequence is packaged 
into a small, circular DNA molecule — a plasmid.

How it works
A DNA vaccine is administered into the host’s muscle or skin and serves as 
a blueprint to synthesize the foreign antigen and present it to local immune 
system. This triggers a full-spectrum immune response, including activation 
of T cells and production of specific antibodies. After immunization, the body 
will be prepared to react against any invader organism expressing the same 
antigen.

Effectiveness
DNA vaccines have proven effective in several preclinical models. The immunizing antigen is 
produced in vivo by the host’s cells and undergoes the same post-translational modifications and 
protein folding that occur during natural viral infection. This, combined with the fact that DNA 
vaccines are lightly specific, makes their effectiveness generally predictable. Lastly, it is possible to 
insert multiple variants of an antigen into a plasmid vaccine and test different vaccine candidates 
in parallel, improving the chances of success.

Safety
Unlike live-attenuated vaccines, DNA vaccines are unable to revert to a pathogenic form and 
to cause disease. Once the manufacturing process and the safety of the plasmid have been 
established, a single plasmid can be used as a standardized platform to target different pathogens 
with lower regulatory requirements for preclinical toxicity data. 

Speed of production
DNA is versatile and easy to manipulate with basic molecular biology techniques. Viral genes and 
tumor associated antigens can be easily isolated and cloned, and plasmid sequences can be easily 
tweaked. Once a plasmid has been optimized, the coding sequence for the specific antigen can be 
substituted to target a different pathogen, allowing for rapid design.

Lower cost
DNA synthesis is relatively inexpensive, reproducible and easy to expand to large-scale production.

Distribution
DNA is by nature chemically stable at room temperature, eliminating the need for a cold chain 
during storage, and making transport easier and less expensive.

DNA vaccines are the ideal approach for combating infectious disease and 
a powerful tool for cancer immunotherapy due to their ease of production, higher rates of 
immunogenicity, and adaptability to rapidly evolving infectious diseases.
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