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(57) Abstract: The present disclosure relates to compositions, kits, and methods of making RNA vaccines having an appropriate cap
structure. Systems, apparatus, compositions, and/or methods may include and/or use, in some embodiments, non- naturally occurring
single-chain RNA capping enzymes. In some embodiments, an RNA capping enzyme may include an FCE variant having (a) an amino
acid sequence at least 90% identical to positions 1 to 878 of SEQ ID NO: 1, and/or (b) one or more substitutions relative to SEQ ID NO:
1 at a position selected from positions corresponding to positions 215, 337, 572, 648, and 833 (e.g., a position selected from positions
corresponding to position 215, 337, and 572) of SEQ ID NO: 1.
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