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In addition, use of the cap1 structure leads to low amounts of uncapped transcriptsa. In 
general, the T7 Polymerase prefers a guanosine as priming nucleoside with the highest 
transcription efficiencies as compared to other starting nucleosidesb. Capping structures with 
a guanosine moiety compete with GTP for incorporation in the mRNA resulting in uncapped 
transcripts. The m2

7,3’-OGppp(m1
2’-O)ApG cap analog rescues transcription efficiency from 

templates starting with adenosines, because the ApG moiety of cap1 allows transcription 
initiation at the second position, a guanosine, thereby giving mainly capped mRNAs.

Further information is provided in Section 3.2.S.1.2 Structure [Omicron (XBB.1.5) Variant].

2.3.S.1.3. General Properties

The general properties of BNT162b2 Omicron XBB.1.5 mRNA drug substance formulated at 
a target concentration of 2.25 mg/mL in DS formulation buffer (  

) are summarized in Table 2.3.S.1-2.  

Table 2.3.S.1-2. BNT162b2 Omicron (XBB.1.5) mRNA Drug Substance General 
Properties

Appearance Clear to slightly opalescent, colorless to slightly brown liquid

Specific Absorption Coefficient  
(260 nm)

25 L/g × cm 

Theoretical lengtha 4,271 nucleotides

Theoretical mass 1,384,680 g/mol

pH Target 7.0 

Mechanism of Action The nucleoside-modified messenger RNA in BNT162b2 Omicron 
XBB.1.5 is formulated in lipid nanoparticles, which enable 
delivery of the RNA into host cells to allow expression of the 
SARS-CoV-2 S antigen and develop immune response. The 
vaccine elicits both neutralizing antibody and cellular immune 
responses to the spike (S) antigen, which may contribute to 
protection against infectious disease caused by SARS-CoV-2 
virus.

a. The length is 4,272 nucleotides when the presence of the 5’-cap analog (G) is included.

                                                

a Trilink Patent auf CC413 cap. Accessed at 
https://patentimages.storage.googleapis.com/4c/83/15/99418d175a3be2/WO2017053297A1.pdf

b Kuzmine I, Gottlieb PA, Martin CT. Binding of the priming nucleotide in the initiation of transcription by T7 
RNA polymerase. 2003. J Biol Chem;278(5):2819-23.
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