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Introduction: At the forefront of therapeutic delivery is an array of vectors
and targeting methods that hold immense promise for precision medicine
In cell and gene therapies. Lipid nanoparticle (LNP) encapsulated RNA
and circular RNA (circRNA) are emerging as a preferred method for new
therapies, offering faster development and production with high
specificity, transient expression and reduced long-term risk, as it does not
integrate in the host genome. As a result, mRNA therapeutics have the
potential to quickly and effectively treat a wide range of diseases.

Figure 1. In vitro transcription is a powerful technique to generate messenger RNA
(MRNA) that can be used to express proteins. A critical component of the mRNA
molecule is the poly(A) tail, which regulates mRNA stability and promotes translational
initiation. Longer poly(A) tails generally confer greater stability with an optimal length of
100-140 bases. Adding a poly(A) tail of >100 bases can be challenging to incorporate.
Here we evaluate a novel synthetic approach for adding a poly(A) sequence up to 140
bases. A mega-scale plasmid preparation was performed for each culture and DNA

Figure 4. Validate and confirm RNA therapeutic product. Full-length
sequencing of an RNA molecule determines the exact length of the polyA
tail by deep sequencing to validate therapeutic purity and accuracy. This
method also allows for sequencing of intermediate and alternative products.
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Figure 6. Accurate detection of proportion of each mRNA in multivalent mix.
Using 3 admixtures, observed frequency of CCS reads was consistent with
expected frequency in a multivalent mRNA vaccine mixture.

detect primary, intermediate, and alternative products present
within a sample and determine the proportion and full
sequence identity of each mRNA, including polyA tail length.

(B) Plasmid with a 140-bp poly(A) sequence. The chromatogram of the standard protocol
shows high background (arrow) starting at position 74 of the poly(A) region, indicating a
heterogeneous mixture of plasmids. The background signal is consistent with a
truncated poly(A) sequence. The chromatogram of the protocol from GENEWIZ shows an
intact poly(A) sequence that is highly homogeneous.
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