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2.3.S DRUG SUBSTANCE {CX-031302} 
2.3.S.1 General Information 
CX-031302 is the mRNA that encodes for the pre-fusion stabilized Spike protein of 2019-novel
Coronavirus (SARS-CoV-2) B.1.1.529 Omicron Variant.

2.3.S.1.1 Nomenclature 
International Non-proprietary Name (INN): imelasomeran 
Proprietary name: N/A 
Company product codes: CX-031302
Drug Product name: mRNA-1273 
Synonymous name: N/A 

2.3.S.1.2 Structure 
The B.1.1.529 or Omicron variant has emerged recently in South Africa and is currently circulating 
globally and was designated as a Variant of Concern on November 26, 2021. B.1.1.529 has 
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 
B.1.1.529 variant include some, or all, among: A67V, Δ69-70, T95I, G142D/Δ143- 145,
Δ211/L212I, ins214EPE, G339D, S371L, S373P, S375F, K417N, N440K, G446S, S477N,
T478K, E484A, Q493R, G496S, Q498R, N501Y, Y505H, T547K, D614G, H655Y, N679K,
P681H, N764K, D796Y, N856K, Q954H, N969K, and L981F. Moderna has designed mRNA-
1273.529 containing CX-031302 which encodes for the S-2P of B.1.1.529.
CX031302 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
N1methylpseudouridine, a naturally occurring pyrimidine base present in mammalian tRNAs. This
nucleoside is included in the CX-031302 mRNA in place of the normal uridine base to minimize
the indiscriminate recognition of CX-031302 mRNA by pathogen associated molecular pattern
(PAMP) receptors (e.g., Toll-like receptors). The molecular sequence of CX-031302 is provided
in Figure 1, including the 5’ cap (in purple), the 5’ untranslated region (UTR) (in yellow), the Open
Reading Frame (ORF) (in green), the 3’ UTR (in yellow), and the 3’ polyA tail (in grey).
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Figure 1:  Full mRNA Sequence of CX-031302  
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. 

 

2.3.S.1.3 General Properties  
CX-031302 mRNA is intended for further processing into mRNA-1273.529 LNP Drug Substance, 
an mRNA/lipid-based product. The general properties of CX-031302 mRNA are summarized in 
Table 1. 

Table 1:  General Properties of CX-031302 mRNA  

Appearance Clear, colorless solution, essentially free of visible particulates 
pH Formulated at a target pH of 5.0 
Partition coefficient Due to the high aqueous solubility and charge density, the partition coefficient is 

considered negligible for mRNAs like CX-031302 
Aqueous solubility Readily soluble in water and salts, demonstrated solubility >2 mg/mL to around 

6 mg/mL in 32.5 mM sodium acetate, pH 5.0, solution 
Extinction coefficient A sequence specific coefficient is calculated using the formula as described in 

Section 3.2.S.3.1 {CX-031302}. The SSC for mRNA-1273 is   
Abbreviations: SSC = sequence specific coefficient  
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2.3.S.2 Manufacture  

2.3.S.2.1 Manufacturer(s)  
Each manufacturer, including contractors, and each proposed production site or facility involved 
in the manufacturing are described in Table 2. 

Table 2:  Manufacturers of CX-031302  

Manufacturers Location Responsibility 
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Table 5: Overview of CX-031302 Product-related Impurities 
Product-Related Impurities Description Control Strategy  

CX-031302 
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Table 9: Summary of CX-024414 Batch Information  

Lot Number Usage Manufacturing 
Site 

Date of 
Manufacture 

Container Closure 
System 

Conditions 

Temperature Duration 

MTDS20002 Toxicology, Development  ModernaTX, Inc. 
Cambridge, MA March 26, 2020 30 mL PETG Bottle 

-20 ± 5°C 12 months 
5 ± 3°C 1 month 

4007220001 Phase 3 Clinical Supplies 
(10 L IVT) 

ModernaTX, Inc. 
Norwood, MA April 03, 2020 5 mL PETG Bottle 

-20 ± 5°C 48 months 
5 ± 3°C 6 months 

4007220002 Phase 3 Clinical Supplies  
(10 L IVT) 

ModernaTX, Inc. 
Norwood, MA 

May 04, 2020 5 mL PETG Bottle 
-20 ± 5°C 48 months 

5 ± 3°C 6 months 

4007220003 Phase 3 Clinical Supplies  
(10 L IVT PPQ) 

ModernaTX, Inc. 
Norwood, MA 

May 20, 2020 5 mL PETG Bottle 
-20 ± 5°C 48 months 

5 ± 3°C 6 months 

4007220004 Phase 3 Clinical Supplies  
(10 L IVT PPQ) 

ModernaTX, Inc. 
Norwood, MA 

June 04, 2020 5 mL PETG Bottle 
-20 ± 5°C 48 months 

5 ± 3°C 6 months 

4007220005 Phase 3 Clinical Supplies  
(10 L IVT PPQ) 

ModernaTX, Inc. 
Norwood, MA 

June 18, 2020 5 mL PETG Bottle 
-20 ± 5°C 48 months 

5 ± 3°C 6 months 

4007520001 GMP 
(20 L IVT) 

Lonza Biologics, 
Inc. 

Portsmouth, NH 
July 28, 2020 50 mL Mobius Bag 

-20 ± 5°C 48 months 

5 ± 3°C 6 months 

4007520004 
GMP 

(20 L IVT PPQ) 
Lonza Biologics, 

Inc. 
Portsmouth, NH 

August 31, 2020 50 mL Mobius Bag 
-20 ± 5°C 48 months 

5 ± 3°C 6 months 

4007420003 GMP  
(60 L IVT PPQ) 

ModernaTX, Inc.  
Norwood, MA 

October 19, 2020 50 mL Mobius Bag 
-20 ± 5°C 48 months 

5 ± 3°C 3 months 

4007420004 GMP  
(60 L IVT PPQ) 

ModernaTX, Inc.  
Norwood, MA 

October 31, 2020 50 mL Mobius Bag 
-20 ± 5°C 48 months 

5 ± 3°C 3 months 

4007420006 GMP  
(60 L IVT PPQ) 

ModernaTX, Inc.  
Norwood, MA 

November 10, 
2020 

50 mL Mobius Bag 
-20 ± 5°C 48 months 

5 ± 3°C 3 months 

4007420007 GMP  ModernaTX, Inc.  November 12, 50 mL Mobius Bag -20 ± 5°C 48 months 
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Lot Number Usage Manufacturing 
Site 

Date of 
Manufacture 

Container Closure 
System 

Conditions 

Temperature Duration 

(60 L IVT PPQ) Norwood, MA 2020 5 ± 3°C 3 months 

4007421017 GMP  
(60 L IVT PPQ) 

Lonza Biologics, 
Inc. 

Portsmouth, NH 
January 21, 2021 50 mL Mobius Bag 

-20 ± 5°C 48 months 

5 ± 3°C 3 months 

4007420021 GMP  
(60 L IVT PPQ) 

ModernaTX, Inc.  
Norwood, MA 

January 06, 2021 50 mL Mobius Bag 
-20 ± 5°C 48 months 

5 ± 3°C 3 months 

4007421013 GMP  
(60 L IVT PPQ) 

Lonza Biologics, 
Inc. 

Portsmouth, NH 
January 21, 2021 50 mL Mobius Bag 

-20 ± 5°C 48 months 

5 ± 3°C 3 months 

 Lot 
1002 

(4007520803) 

GMP  
(20 L IVT PPQ) 

Lonza AG 
(Visp, Switzerland) 

16 Dec 2020 50 mL Mobius Bag 
-20 ± 5°C 48 months 

5 ± 3°C 6 months 

 Lot 
1003 

(4007520804 

GMP  
(20 L IVT PPQ) 

Lonza AG 
(Visp, Switzerland) 

23 Dec 2020 50 mL Mobius Bag 
-20 ± 5°C 48 months 

5 ± 3°C 6 months 

(  lot 
1014) 

GMP  
(20 L IVT PPQ) 

Lonza AG 
(Visp, Switzerland) 

21 Mar 2021 50 mL Mobius Bag 
-20 ± 5°C 48 months 

5 ± 3°C 6 months 
4007421005 
(  lot 

41001) 

GMP  
(60 L IVT Pre-PPQ) 

Lonza AG 
(Visp, Switzerland) 

23 Jan 2021 
50 mL   

 Bag 

-20 ± 5°C 48 months 

5 ± 3°C 6 months 

4007421006 
(  lot 

41002) 

GMP  
(60 L IVT PPQ) 

Lonza AG 
(Visp, Switzerland) 

12 Feb 2021 
50 mL   

 Bag 

-20 ± 5°C 48 months 

5 ± 3°C 6 months 

4007421008 
(  lot 

41003) 

GMP  
(60 L IVT PPQ) 

Lonza AG 
(Visp, Switzerland) 

24 Feb 2021 
50 mL   

 Bag 

-20 ± 5°C 48 months 

5 ± 3°C 6 months 

4007421009 
 lot 

41004) 

GMP  
(60 L IVT PPQ) 

Lonza AG 
(Visp, Switzerland) 

11 Mar 2021 
50 mL   

 Bag 

-20 ± 5°C 48 months 

5 ± 3°C 6 months 

4007421067 
 lot 

51001) 

GMP  
(60 L IVT PPQ) 

Lonza AG 
(Visp, Switzerland) 

13 Mar 2021 
50 mL   

 Bag 

-20 ± 5°C 48 months 

5 ± 3°C 6 months 
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Lot Product Purpose Manufacturing 
Site Lot Size Fill Volume Container Closure 

System 
Conditions 

Temperature Duration 

MTDS20002 CX-024414 
mRNA Development Moderna  

IVT 6 mL 30 mL PETG 
Bottle 

-60°C to -90°C 24 months 
-20 ± 5°C 12 months 
5 ± 3°C N/A 

MTDS21003 CX-027367 
mRNA Development Moderna  

IVT 6 mL 50-mL  bag 
-60°C to -90°C N/A 

-20 ± 5°C 12 months 
5 ± 3°C N/A 

Abbreviation: IVT = in vitro transcription 
 

Table 12: Stability Lots at -60°C to -90°C  

Lot Product Manufacturing Site Lot Size Fill Volume Container Closure System 
Conditions 

Temperature Duration 

4007922058 CX-024414 mRNA ModernaTX  IVT 15 mL 50-mL Mobius bag -60°C to -90°C 48 months 
4007922061 CX-024414 mRNA ModernaTX  IVT 15 mL 50-mL Mobius bag -60°C to -90°C 48 months 
4007922064 CX-024414 mRNA ModernaTX  IVT 15 mL 50-mL Mobius bag -60°C to -90°C 48 months 

4011422007 CX-031302 mRNA (Omicron)  IVT 15 mL 50-mL  bag 
-60°C to -90°C 60 months 

-20 ± 5°C 60 months 

4008022002 CX-027367 mRNA (Beta)  IVT 15 mL 50-mL bag 
-60°C to -90°C 48 months 

-20 ± 5°C 48 months 

4011822002 CX-031302 mRNA (Omicron)  IVT 30 mL 50-mL  
 bag 

-70°C to -90°C 48 months 
-20 ± 5°C 48 months 
5 ± 3°C 3 months 
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