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Abstract: In this study, we aimed to construct a non-replication mRNA platform and explore the side
effects of electroporation-mediated delivery of mRNA on the mice as well as the expression features of
the mRNA. With luciferase gene as a marker, in vitro transcription with T7 RNA polymerase was carried
out for the synthesis of luciferase-expressed mRNA, followed by enzymatic capping and tailing. The
mRNA was delivered in vivo by electroporation via an in vivo gene delivery system, and the expression
intensity and duration of luciferase in mice were observed via an in vivo imaging system. The results
demonstrated that the mRNA transcripts were successfully expressed both in vitro and in vivo. The
electroporation-mediated delivery of mRNA had no obvious side effects on the mice. Luciferase was
expressed successfully in all the mRNA-transduced mice, while the expression intensity and duration
varied among individuals. Overall, the expression level peaked on the first day after electroporation and
rapidly declined on the fourth day. This study is of great importance for the construction of

non-replication mRNAs and their application in vaccine or antitumor drug development.
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Figure 1 Construction of in vitro transcription system. We used MEGAscriptTM T7 transcription kit for in
vitro transcription following the kit instructions, and cap 1 capping of RNA was performed using the capping
kit and 2'-O-methyltransferase kit following the standard kit protocol. Using A-Plus " Poly(A) tailing system
tailing.
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Figure 2 The agarose gel electrophoresis images of the linearized recombinant plasmids were repeated for
each well and RNA agarose gel electrophoresis images. (A) The results showed that the enzymatic bands
were single and the fragment size was correct. (B) Using known fragment size mRNA as indicator RNA. The
RNA product band was single and of the correct size and was used for subsequent experiments.
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Figure 3 Protein expression after mRNA transfection. (A) 293T cells were transfected with Luc mRNA, lysed
and subjected to Western blotting, and the results of internal reference proteins were nearly consistent, the
transfected group obviously expressed firefly luciferase protein, while the blank group did not. (B) Relative
luciferase activity (RLA) after mRNA transfection. Significantly (P<<0.001) higher fluorescence intensity was

detected in the mRNA transfected group than in the control group. (C) The relative luciferase activity (RLA) at
different time points after mRNA transfection. The RLA at 12 h versus 24 h after mRNA transfection was
significantly higher than that at 48 hours versus 60 hours and significantly different from that of the blank
group. (D) Bioluminescence image after mRNA transfection. No fluorescence was detected in the control group,
and a higher intensity of fluorescence, corresponding to a higher protein expression level, was detected in the
experimental group with a transfection amount of 300 ng/well. Data were analyzed by one-way ANOVA (n=3,
ns: P>0.05; *: P<0.05; **: P<0.01; ***: P<0.001; ****: P<0.000 1; compared with control).
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Figure 4 Body weight changes of mice after mRNA
delivery by electroporation. Mice did not differ in
body weight before and after electroporation of
mRNA, and conductance mRNA did not cause
obvious side effects to the mice.
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Figure 5

In vivo bioluminescence images 4 h, 24 h, and 72 h after electroporation. At 4 h after mRNA

conductance, fluorescence expression was observed at the injection site in eight mice and not in two; At 24 h
after conductance, fluorescence intensity was observed in all 10 mice.
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Figure 6 Total flux changes of small animal
intravital imaging after electroporation. All mice
successfully expressed luciferase protein, with a
maximum of 10’/s total photons, indicating that
electroporation mediated mRNA expression in vivo
was successful.
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