Comparison of modified T7 RNAPs to develop a simplified, cost
A effective, robust mRNA production process
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INTRODUCTION RESULTS

In vitro transcription (IVT) reaction for synthesis Evaluation of mRNAs produced using four T7 RNAPs and different DNA templates

of mRNA is commonly performed by adding T7 Target mRNAs of varying sizes were produced in individual IVT mixtures with four different T7 RNAPs (WT-T7
RNA polymerase (RNAP) and a DNA template. and three modified variants: M1-T7, M2-T7, and M3-T7). The mRNAs were purified using the simplified process
Although the reaction is very efficient, T/ RNAP which omitted the dsRNA polishing step. HPLC was employed to assess the yield of the synthesized mRNAs,
generates additional immunostimulatory dsRNA and CGE was used to evaluate the integrity of the fully purified mRNAs. The results demonstrated that all four
impurities — abortive, antisense, and loop-back T7 RNAPs produced mRNA with high integrity. Among the different polymerases, M2-T7 produced moderate
dsRNAs during the transcription initiation and vields, M3-T7 achieved high yields comparable to those obtained with WT-T7 RNAP, and M1-T7 yielded

termination. significantly lower amounts of mRNA for Construct 1.
A, - Table 1. Yield and integrity of mRNAs produced using different T7 RNAP
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R Yield% 84% 19% 69% 99% 89% 88% 77% 114% 105% 95% 56% 90%
Anti-sense tr pt ’
— Integrity 100% 100% 100% 99% 99% 98.8 96% 100% 93% 96% 87% 93%

Figure 1. Mechanism of in vitro transcription and dsRNA
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does not use organic solvents, and the mRNA M1-T7 We have demonstrated that a simplified mRNA
contains fewer impurities. ' production process using modified T7 RNAPs can be
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