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Availability of synthetic mRNAs enabled progress in their 
applications. Tremendous interest of private investors and 

PHARMA has created a billion € business. AmpTec supports 
new players by providing customized, high quality mRNA 
products. Important features, technical options for high-
amount, high-quality mRNA synthesis and GMP-compliant 
manufacturing will be presented. Specific mRNA features will 
be presented for diverse applications like (i) mRNA-directed 
expression of antigens in dendritic cells for vaccination projects 
in oncogenesis, infectious disease and allergy prevention; (ii) 
reprogramming of adult cells to induced pluripotent stem 
cells with their subsequent differentiation to the desired cell 
type; (iii) applications in gene therapy. A recent overview has 
summarised applications and syn-mRNA quality requirements. 
Syn-mRNAs can be generated by in vitro transcription (IVT) from 
defined templates containing the synthetic gene of interest. In 
principle, linearised plasmids (with a restriction enzyme) can 
be used directly as templates in IVT reactions, However, this 
procedure is hampered by several disadvantages: incomplete 
plasmid cleavage results in variable amounts of very long and 

undefined background transcripts; high amounts of plasmid 
DNA introduce undesired bacterial components. Furthermore, 
optimal mRNA activity depends on a very long, unmasked 
poly(A) tail, like 120 A. However hompolymeric repeats 
are prone to random deletions/elongations during plasmid 
propagation in bacteria. Instead of plasmids, we use well defined 
PCR-products as IVT-templates. This approach with examples 
will be shown. Technical problems in IVT-based mRNA synthesis 
and problem-solutions will be presented, plus a detailed list of 
quality requirements for GMP-compliant synthetic mRNAs. 
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