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Quality Attributes for mRNA Drug Substance

o 3’ Poly-A-tail: properties such as
length, are important for

e , - — - translation and protection of the
UTR's: translational efficiency is mRNA molecule

regulated by their length,

structures and regulatory l ,
elements. 3

Poly-A-tail

cap VUTR o CDS (Coding Sequence):
/ Modification of sequence, such as
codon optimization, have
contributed to improved expression.

o 5’ Cap: The efficiency of
capping and the cap
structure impact innate
sensing and protein
production.

=

Purity: removal of impurities reduces
innate sensing promoting expression.

Source: npj Vaccines 5, 11 (2020). https://doi.org/10.1038/s41541-020-0159-8
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USP Identified Analytical Quality Attributes for mRNA Drug
Substance and mRNA Vaccine — Draft guidelines 0.

i i . Table 2. Characterization and release testing for mRNA Drug Substance
Includes multiple method options for the same attribute Gk Attiita —
Ly A 2o oo iacthy High throughput sequencing (HTS)

i Sanger sequencin,
feertty confirmation g 9 ang
Reverse Transcriptase — PCR (RT-PCR) ¥
= Leam more sbout USF's COVID vaccine efforts: Quantitative PCR (qPCR)
‘ U SP.org/COVID-19/Vaccines
Content RNA concentration digital RT-PCR (RT-dPCR)

Ultraviolet Spectroscopy (UV)

- : Fragment Analyzer®
A n a |yt I C a I P ro Ce d u re S Integrity mMRNA integrity Capillary gel electrophoresis (CGE) ™
Agarose gel electrophoresis

fO r m R N A Va C Ci n e - ] | | Liquid chromatography mass spectroscopy (LC-MS)?

*Reverse-phase liquid chromatography mass spectroscopy

5’ capping efficiency (RP-LC-MS/MS)°

*lon pair reverse-phase high-performance liquid

chromatography (IP-RP-HPLC)

*lon pair reverse-phase high-performance liquid

3’ poly(A) tail length chromatography (IP-RP-HPLC)

Liquid chromatography - mass spectroscopy (LC-MS)®¥
lon pair reverse-phase high-performance liquid

Quality

To build public trust and confidence in innovative products like mRNA vaccines and therapies, they must mRNA purity chromatography (IP-RP-HPLC)2
be of good quality, safe and effective. To address the need for a common set of methods for determining 5 = =
mRNA quality—including verifying the identity of the drug substance, controlling impurities and measuring Product related impurities - Immunoblot
content for dosing—USP is developing a set of analytical methods to support developers, manufacturers Purity dsRNA *Enzyme-linked immunosorbent assay (ELISA)
regulatory agencies and national control laboratories worldwide. *Size exclusion-high-performance Ilquid chromatography
USP welcomes public comments on Analytical Procedures for mRNA Vaccines Quality Product related impurities = (SEC'HPLCP
percentage of fragment mRNA *Reverse-phase HPLC (RP-HPLC)®
Submit the form below to receive the draft guidelines 3y Eredi it
rocess rela mpurities - e
i
residual DNA template B e
Read and review the draft guidelines **Process related impurities — Anion-exchange chromatography (AEX-HPLC) ®¥
quantitation of free/non- =
incorporated nucleosides Reverse-phase liquid chromatography mass spectroscopy
. e (RP—LC-MS/MS)°
Submit your comments to USPVaccines@usp.org
Residual proteins Enzyme-linked immunosorbent assay (ELISA)
Availgble Online at: www.usp.org/mrna-quality safety Endotoxin USP <85>
Bioburden USP <61>, <62>, <1115>
Appearance USP <790>
Other e

pH USP <791>
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