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Introduction

The application of MRNA in therapeutics, diagnostics and analytical methods has significantly increased in recent
years. To answer the growing need for mRNA, improvements in manufacturing throughput and turnaround time
are required.

Tebubio laboratories offer an MRNA production service providing pg amounts of custom mRNA in as little as
5 days, to be used for screening purposes in preclinical research (vaccine, therapeutic agent, personalized
medicine, etc) for the pharmaceutical industry, biotechs and academics.

In this context, our laboratory developed eGFP mRNA labeled with a fluorophore to monitor its delivery and
expression efficiency in cells. The same labeling approach can be also applied to any mRNA for clients who wish to
monitor its delivery in cells or encapsulation in LNPs.

Materials & Methods

We synthesized RNA using our proprietary plasmid DNA template with UTRs and poly-A tail optimized for efficient
transcription and translation in mammalian cells. The T7-FlashScribe transcription kit (Ref. C-ASF3507) was used
for the mMRNA synthesis.

In order to test the efficiency of incorporation of nucleotides into mMRNA during in vitro transcription as well as
their effect on protein translation, we prepared eGFP mRNA by replacing a part of the unmodified UTP in the
transcription reaction with Andy Fluor 6847 -X-UTP probe (Ref. C418-T) , characterized by the wavelengths ex/em
= 650/665 nm. Analysis of the generated mRNA was carried out by NanoVue Plus (GE Healthcare) as well as by
capillary electrophoresis with TapeStation 4150 (Agilent).

After that, the mRNA was transfected into HEK293 cells with the mRNA-Fect reagent (Ref. 80-40), and the
fluorescence was checked by microscopy 24 hours after transfection, following the washing step with PBS to
eliminate the non-transfected mRNA.

Results

To verify properties of the mRNA, we produced labeled and unlabeled eGFP mRNA. The mRNA of interest showed
equivalent yield and quality to unmodified mRNA (Figure 1).

(0) eGFP mRNA
RNA concentration (ng/pL) 3563
Rattio A, /A, 2.061
Ratio A, /A, 2,097
Total Volume (L, RNase-free water) 50
Total Quantity (ug) 178

eGFP mRNA with
Andy FLuo 647
RNA concentration (ng/pL) 2992
Ratio Ao/ A, 2.059
Ratio A, /A, 2120
Total Volume (L, RNase-free water) 50
Total Quantity (ug) 149.6
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https://www.tebubio.com/t7-flashscribe-transcription-kit/5637154329.p
https://www.tebubio.com/andy-fluor-647-x-utp-1-mm-in-te-buffer/5637989533.p
https://www.tebubio.com/mrna-fect-kit/5638608577.p
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(b) Post purification RNA analysis by Agilent 2100 Bioanalyzer
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Figure 1 - Production of unlabeled eGFP mRNA and labeled with Andy Fluor 647
Quiality control of MRNA by analysis with NanoVue Plus (GE Healthcare) (a) and TapeStation 4150 (Agilent) (b).
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We then verified the delivery efficiency of the labeled mRNA and the expression efficiency in HEK293 cells by
fluorescence microscopy, which was performed 24 hours after transfection, and cells were followed by a washing
step with PBS.

Figure 2 - Transfection of HEK293 cells with Andy Fluor 647-labeled eGFP mRNA

Left - Detection of fluorescent eGFP mRNA by fluorescence microscopy using Cy5 (665 nm) filter
Centre - Detection of eGFP protein expression by fluorescence microscopy using FITC (510 nm) filter
Right - Bright field of HEK293 Cells

All results indicate that the fluorophore is sufficiently stable to allow the detection of mRNA in cells which are both
transfected and translated efficiently despite the presence of the label.

Conclusion

After the Incorporation of fluorescent UTP into the mRNA, we can see that yield and quality are similar with and
without fluorescent UTP. Following the delivery of mRNA into HEK293 cells, the presence of the fluorophore allows
the visualization of the transfected mRNA in cells.

The result also proved that the labeled eGFP mRNA produced this time was translated efficiently, even with the
presence of fluo UTP.

For further information, contact us at tebubio.com

TEBUBIO LABORATORIES - APRIL 2023 PAGE 3 OF 3


https://www.tebubio.com/contact-mrna-production

