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2.3.S DRUG SUBSTANCE {CX-034476}  
2.3.S.1 General Information  
CX-034476 is the mRNA that encodes for the pre-fusion stabilized Spike protein of 2019-novel 
Coronavirus (SARS-CoV-2) BA.4/BA.5 Omicron sub-variants.  
 
2.3.S.1.1 Nomenclature  
International Non-proprietary Name (INN): davesomeran 
Proprietary name: N/A 
Company product codes: CX-034476 
Drug Product name: mRNA-1273 
Synonymous name: N/A 

 
2.3.S.1.2 Structure  
The BA.4 and BA.5 variants are sub-variants of the Omicron variant and were first detected in South 
Africa in February of 2022. As of July 2022, the BA.4 and BA.5 sub-lineages make up the majority of cases 
in the US according to the CDC.  BA.4 and BA.5 have multiple mutations in the S-protein including several 
that increase the likelihood of transmissibility and cause a reduction in susceptibility to neutralization. The 
mutations in the S protein of the BA.4/BA.5 sub-variants share a number of the same mutations as the 
Omicron B.1.1.529 variant with several unique mutations as follows:  

T19I L24- P25- P26- A27S H69- V70- G142D V213G G339D S371F* S373P S375F T376A D405N 
R408S K417N N440K L452R S477N T478K E484A R493Q F486V Q498R N501Y Y505H D614G 
H655Y N679K P681H N764K D796Y Q954H N969K  

• bold text indicates mutations unique to BA.4/BA.5  
• normal text indicates mutations shared with Omicron BA.1   
• italicized text indicates mutation only relative to BA.1, not to Wuhan. BA.1 had Q493R 

relative to Wuhan.  
In BA.4/BA.5, this site has reverted back to the Wuhan sequence (R493Q),  

• asterisk (*) denotes same mutation as BA.1 but involves different amino acids 
 
CX-034476 mRNA is chemically identical to naturally occurring mammalian mRNA with the 
exception that the uridine nucleoside normally present in mammalian mRNA is fully replaced with 
N1-methylpseudouridine, a naturally occurring pyrimidine base present in mammalian tRNAs. 
This nucleoside is included in the CX-034476 mRNA in place of the normal uridine base to 
minimize the indiscriminate recognition of CX-034476 mRNA by pathogen associated molecular 
pattern (PAMP) receptors (e.g., Toll-like receptors). The molecular sequence of CX-034476, 
including the 5′ cap, the 5′ untranslated region (UTR), the Open Reading Frame (ORF), the 
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Figure 1: Full mRNA Sequence of CX-034476 

Nucleotide Sequence (50 nucleotides per line, blocks of 10 with numbering at the end of each line): 
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Where: A, C, G and U = AMP, CMP, GMP and & N1-Me-ΨMP, respectively; 
Me = methyl; p = inorganic phosphate. 
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2.3.S.2 Manufacture  

2.3.S.2.1 Manufacturer(s)  
The facilities and responsibilities for the manufacture and quality control testing of CX-034476 
are summarized in Table 4 and Table 5. 

Table 4: European Facilities and Responsibilities for Manufacture and Testing of CX-
034476  

Facility Address Responsibility 

 

Table 5:  US Facilities and Responsibilities for Manufacture and Testing of CX-034476  

Manufacturers Location Responsibility 
ModernaTX, Inc. One Moderna Way 

Norwood, MA, 02062 
USA 
 

Manufacturer of CX-034476 
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2.3.S.2.2 Description of Manufacturing Process and Process Controls  
The nominal manufacturing batch size for CX-034476 mRNA  

 ModernaTX (Norwood, United States) is 75 L (Scale B) in vitro transcription 
(IVT) reaction volume. The manufacturing process for CX-034476 is identical to the 
manufacturing process presented for CX-024414 at the 75 L scale  
ModernaTX Norwood. 

Flow Diagram 
A flow diagram of the manufacturing process is provided in Figure 2. 
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An overview of product-related impurities is presented in Table 8. 

Table 8: Overview of CX-034476 Product-related Impurities 
Product-Related Impurities Description Control Strategy  

CX-034476 
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2.3.S.4 Control of the Drug Substance  
2.3.S.4.1 Specification  

Testing of CX-034476 is performed in accordance with the specification listed in Table 10.  

Table 10: Specification for CX-034476  

Test Analytical Method 
(SOP Reference) Acceptance Criteria 

Appearance 

Identity 

Total RNA content  

Purity  

Product-related impurities  

% 5’ Capped 

% PolyA tailed RNA 
(% Tailless RNA) 

pH 

Bacterial endotoxin 

Bioburden  

Abbreviations: UV= Ultraviolet; RP-IP-HPLC= Reverse-phase ion-pair high-performance liquid chromatography; RP-HPLC= 
Reversed Phase High Performance Liquid Chromatography; CFU= Colony forming unit; TAMC = Total aerobic microbial count; 
TYMC = Total combined yeasts/molds count 
 

2.3.S.4.2 Analytical Procedures  

The proposed drug substance specification has been designed to ensure safety and quality of the 
product, with the objective of patient safety. Acceptance criteria for tests for appearance, identity, 
mRNA content, purity, impurities and microbiological quality were established based on 
compliance with regulations, guidances and compendial methods, and are justified based on 
characterization studies, the manufacturing process, available batch analyses data, and stability 
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