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Complete chemical synthesis of mRNA with chemical capping reaction as the key step
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In recent years, mRNA vaccines against Covid-19 have been largely successful. However,
current mRNA production methods require a complex biological process involving multiple
steps with expensive enzymes. Furthermore, the high substrate specificity of the enzyme makes
it difficult to introduce chemical modifications that would improve stability and translation
efficiency. Therefore, we have developed a new method for the complete chemical synthesis
of mRNA, which allows for short-process and site-specific chemical modification of mRNA.

The key to the complete chemical synthesis of mRNA is the introduction of the 5 cap structure.
However, currently only enzymatic methods have been used to introduce the 5' cap structure,
and no practical chemical method has been developed. Therefore, we devised a complete
chemical synthesis method using the chemical capping method, as shown in Figure 1. First, 5'-
phosphorylated RNA with chemical modifications is synthesized by an oligonucleotide
synthesizer. Then, a cap derivative of the diphosphate imidazolide prepared as a capping
reagent is reacted with the RNA in DMSO. At this time, we found that the addition of CaCl.
and methylimidazole as activators greatly improved the capping efficiency.In this presentation,
I will introduce the structure-activity relationship of site-specific chemically modified mRNA.
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Figure 1. Chemical Synthesis of mRNA

DNA/RNA synthesizer
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