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Testing Facility Study No. 2308-123 

A Non-GLP Repeat Dose lmmunogenicity and Toxicity Study of mRNA-1273 by Intramuscular Injection in Sprague Dawley Rats 

Individual Clinical Chemistry Values 
Sex: Male 

30 

JJg/dose Creatinine Total Albumin Globulin Albumin/ Triglyceride Cholesterol Glucose Hemolytic 

Protein Globulin Index 

Day(s) Relative to (mg/dl) (g/dl) (g/dl) (g/dl) (mg/dl) (mg/dl) (mg/dl) 

Start Date 

2001 23 (24PD) 0.3 6.0 2.9 3.1 0.9 65 108 58 0 
2002 23 (24PD) 0.4 6.6 3.2 3.4 1.0 79 98 68 0 
2003 23 (24PD) 0.4 6.8 3.3 3.6 0.9 67 86 83 0 

2004 23 (24PD) 0.4 6.7 3.3 3.4 1.0 43 74 66 0 
2005 23 (24PD) 0.4 6.5 3.1 3.4 0.9 122 83 79 0 

---- -----------
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Testing Facility Study No. 2308-123 

A Non-GLP Repeat Dose lmmunogenicity and Toxicity Study of mRNA-1273 by Intramuscular Injection in Sprague Dawley Rats 

Individual Clinical Chemistry Values 
Sex: Male 

60 
! 

IJg/dose Sodium Potassium Chloride Calcium Phosphorus ALP Total AST ALT Urea 

Bilirubin Nitrogen 

Day(s) Relative to (mEq/L) (mEq/L) (mEq/L) (mg/dl} (mg/dl) (U/L) (mg/dl) (U/L) (U/L) (mg/dl) 

Start Date 

3001 23 (24PD) 141 5.8 98 10.1 9.2 193 0.1 141 36 13 
3002 23 (24PD) 140 7.8 97 9.8 9.2 150 0.2 122 46 13 
3003 23 (24PD) 140 5.6 99 9.4 8.6 194 0.1 108 30 12 
3004 23 (24PD) 138 5.5 95 9.8 8.7 223 0.2 169 33 10 
3005 23 (24PD) 140 5.3 98 9.5 8.5 172 0.2 118 28 14 

-- .. . 
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Testing Faci lity Study No. 2308-1 23 

A Non-GLP Repeat Dose lmmunogenicity and Toxicity Study of mRNA-1273 by Intramuscular Injection in Sprague Dawley Rats 

Individual Clinical Chemistry Values 
Sex: Male 

60 

~g/dose Creatinine Tota l Albumin Globulin Albumin/ Triglyceride Cholesterol Glucose Hemolytic 

Prote in Globulin Index 

Day(s) Relative to (mg/dl) (g/d l ) (g/dl) (g/dl) (mg/d l ) (mg/dl) (mg/dl) 

Start Date 

3001 23 (24PD) 0.3 7.1 3.2 3.9 0.8 83 84 74 0 
3002 23 (24PD) 0.3 6.1 2.9 3.2 0.9 126 90 81 0 
3003 23 (24PD) 0.3 6.0 2.9 3.1 0.9 112 84 82 0 
3004 23 (24PD) 0.3 7.0 3.3 3.7 0.9 63 100 80 0 

I 3005 23 (24PD) 0.4 6.6 3.0 3.5 0.9 77 78 82 1 
--- --- -- -- - --

-
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Testing Facility Study No. 2308-123 

A Non-GLP Repeat Dose lmmunogenicity and Toxicity Study of mRNA-1273 by Intramuscular Injection in Sprague Dawley Rats 

Individual Clinical Chemistry Values 
Sex: Male 

100 

j.ig/dose Sodium Potassium Chloride Calcium Phosphorus ALP Total AST ALT Urea 
Bilirubin Nitrogen 

Day(s) Relative to (mEq/L) (mEq/L) (mEq/L) (mg/dL) (mg/dL) (U/L) (mg/dL) (U/L) (U/L) (mg/dl) 

Start Date 

4001 23 (24PD) 140 5.8 99 9.7 9.1 228 0.1 133 35 12 
4002 23 (24PD) 140 7.3 100 9.7 8.8 171 0.1 132 32 12 
4003 23 (24PD) 141 5.2 97 9.3 8.9 146 0.1 133 32 12 
4004 23 (24PD) 138 5.5 97 10.0 8.6 244 0.1 112 41 13 
4005 23 (24PD) 139 5.5 98 10.0 9. 1 234 0.1 89 32 12 
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Testing Facility Study No. 2308-123 

A Non-GLP Repeat Dose lmmunogenicity and Toxicity Study of mRNA-1273 by Intramuscular Injection in Sprague Dawley Rats 

Individual Clinical Chemistry Values 
Sex: Male 

100 

~g/dose Creatinine Total Albumin Globulin Albumin/ Triglyceride Cholesterol Glucose Hemolytic 

Protein Globulin Index 

Day(s) Relative to (mg/dl) (g/dl) (g/dl) (g/dl) (mg/dl) (mg/dl) (mg/dl) 

Start Date 

4001 23 (24PD) 0.4 6.5 3.1 3.5 0.9 65 96 87 0 
4002 23 (24PD) 0.4 6.6 3.1 3.6 0.9 83 80 85 0 
4003 23 (24PD) 0.4 6.2 2.9 3.3 0.9 68 64 87 0 
4004 23 (24PD) 0.4 7.1 3.3 3.8 0.8 59 101 88 0 
4005 23 (24PD) 0.4 6.9 3.1 3.9 0.8 58 97 87 0 

----- --- ---------- ---
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Testing Facility Study No. 2308-123 

A Non-GLP Repeat Dose lmmunogenicity and Toxicity Study of mRNA-1273 by Intramuscular Injection in Sprague Dawley Rats 

Individual Clinical Chemistry Values 
Sex: Female 

0 

IJg/dose Sodium Potassium Chloride Calcium Phosphorus ALP Total AST ALT Urea 
Bilirubin Nitrogen 

Day(s) Relative to (mEq/L) (mEq/L) (mEq/L) (mg/dl) (mg/dl) (U/L) (mg/dl) (U/L) (U!L) (mg/dl) 

Start Date 

1501 23 (24PD) 139 5.4 100 9.9 6.2 96 0.2 117 24 14 
1502 23 (24PD) 141 5.0 101 10.9 5.8 106 0.1 105 29 14 
1503 23 (24PD) 142 4.6 101 9.8 5.9 126 0.1 118 26 14 
1504 23 (24PD) 141 5.1 100 9.8 5.9 80 0.2 98 38 16 
1505 23 (24PD) 141 4.5 99 10.0 5.7 117 0.1 90 45 15 

- ~ -- ------ - ~ -

- --- --
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Testing Facility Study No. 2308-123 

A Non-GLP Repeat Dose lmmunogenicity and Toxicity Study of mRNA-1273 by Intramuscular Injection in Sprague Dawley Rats 

Individual Clinical Chemistry Values 
Sex: Female 

0 

iJgldose Creatinine Total Albumin Globulin Albumin/ Triglyceride Cholesterol Glucose Hemolytic 

Protein Globulin Index 

Day(s) Relative to (mg/dl) (g/dl) (g/dl} (g/dl) (mg/dl) (mg/dl) (mg/dl) 

Start Date 

1501 23 (24PD) 0.3 7.2 3.9 3.3 1.2 31 59 88 0 
1502 23 (24PD) 04 8.3 4.5 3.8 1.2 42 90 100 0 
1503 23 (24PD) 0.4 6.9 3.7 3.2 1.2 32 64 75 0 

1504 23 (24PD) 0.4 6.9 3.7 3.2 1.2 42 65 73 0 
1505 23 (24PD) 0.4 7.3 3.4 3.9 0.9 31 106 86 0 

--------------------------
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Testing Facility Study No. 2308-123 

A Non-GLP Repeat Dose lmmunogenicity and Toxicity Study of mRNA-1273 by Intramuscular Injection in Sprague Dawley Rats 

Individual Clinical Chemistry Values 
Sex: Female 

30 

IJg/dose Sodium Potassium Chloride Calcium Phosphorus ALP Total AST ALT Urea 
Bilirubin Nitrogen 

Day(s) Relative to (mEq/L) (mEq/L) (mEq/L) (mg/dl) (mg/dl) (U/L) (mg/dl) (U/L) (U/L) (mg/dl) 

Start Date 

2501 23 (24PD) 135 6.2 95 10.0 8.5 110 0.2 152 29 14 
2502 23 (24PD) 139 5.0 98 10.2 6.7 99 0.2 115 42 15 
2503 23 (24PD) 143 5.4 101 10.4 8.1 91 0.2 116 34 12 
2504 23 (24PD) 141 5.9 97 10.3 8.6 134 0.3 123 30 17 
2505 23 (2~J=ll:>) 139 5.5 97 9.7 6.5 105 0.2 127 37 12 

---------------
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Testing Faci lity Study No. 2308-123 

A Non-GLP Repeat Dose lmmunogenicity and Toxicity Study of mRNA-1273 by Intramuscular Injection in Sprague Dawley Rats 

Individual Clinical Chemistry Values 
Sex: Female 

30 

[.Jg/dose Creatinine Total Albumin Globulin Albumin/ Triglyceride Cholesterol Glucose Hemolytic 

Protein Globulin Index 

Day(s) Relative to (mg/dl) (g/dl) (g/dl) (g/dl) (mg/dl) (mg/dl) (mg/d l ) 

Start Date 

2501 23 (24PD) 0.5 6.8 3.2 3.5 0.9 33 46 73 2 
2502 23 (24PD) 0.5 7.3 3.6 3.7 1.0 57 94 84 0 
2503 23 (24PD) 0.5 6.9 3.6 3.3 1.1 59 59 79 0 

2504 23 (24PD) 0.6 6.9 3.6 3.4 1.1 33 65 79 1 
2505 23 (24PD) 0.4 7.1 3.2 4.0 0.8 109 89 88 1 I 

.------------------------------------------------·--------
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Testing Facility Study No. 2308-123 

A Non-GLP Repeat Dose lmmunogenicity and Toxicity Study of mRNA-1273 by Intramuscular Injection in Sprague Dawley Rats 

Individual Clinical Chemistry Values 
Sex: Female 

60 

!Jg/dose Sodium Potassium Chloride Calcium Phosphorus ALP Total AST ALT Urea 
Bilirubin Nitrogen 

Day(s) Relative to (mEq/L) (mEq/L) (mEq/L) (mg/dL) (mg/dL) (U/L) (mg/dL) (U/L) (U/L) (mg/dL) 

Start Date 

3501 23 (24PD) 142 5.4 101 9.3 7.0 106 0.1 133 30 16 
3502 23 (24PD) 139 5.5 97 9.8 7.8 81 0.2 118 32 15 
3503 23 (24PD) 138 6.8 98 10.5 7.6 120 0.2 125 26 18 
3504 23 (24PD) 138 5.5 97 9.5 7.2 119 0.2 129 37 18 
3505 23 (24PD) 139 6.0 99 ----~-- 6.5_ .... - 108 0.2 114 26 14 

--- --- -- --------

-
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Testing Facility Study No. 2308-123 

A Non-GLP Repeat Dose lmmunogenicity and Toxicity Study of mRNA-1273 by Intramuscular Injection in Sprague Dawley Rats 

Individual Clinical Chemistry Values 
Sex: Female 

60 

J.Jg/dose Creatinine Total Albumin Globulin Albumin/ Triglyceride Cholesterol Glucose Hemolytic 

Protein Globulin Index 

Day(s) Relative to (mg/dl) (g/dl) (g/dl) (g/dl) (mg/d l ) (mg/dl) (mg/dl) 

Start Date 

3501 23 (24PD) 0.5 6.5 3.1 3.4 0.9 53 66 89 0 I 

3502 23 (24PD) 0.5 6.7 3.3 3.4 1.0 63 73 78 1 
3503 23 (24PD) 0.5 7.1 3.6 3.6 1.0 135 79 79 2 

3504 23 (24PD) 0.5 7.0 3.6 3.4 1.1 43 37 88 1 
3505 23 (24PD) 0.4 7.0 3.3 3.7 0.9 64 91 83 0 

- --- -- -
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Testing Facility Study No. 2308-123 

A Non-GLP Repeat Dose lmmunogenicity and Toxicity Study of mRNA-1273 by Intramuscular Injection in Sprague Dawley Rats 

Individual Clinical Chemistry Values 
Sex: Female 

100 

J.Jg/dose Sodium Potassium Chloride Calcium Phosphorus ALP Total AST ALT Urea 
Bilirubin Nitrogen 

Day(s) Relative to (mEq/L) (mEq/L) (mEq/L) (mg/dL) (mg/dL) (U/L) (mg/dL) (U/L) (U/L) (mg/dL) 

Start Date 

4501 23 (24PD) 142 5.7 101 10.1 7.9 98 0.2 79 30 16 
4502 23 (24PD) 136 6.4 97 9.8 7.6 80 0.2 161 27 15 
4503 23 (24PD) 141 6.0 101 9.7 6.9 89 0.2 109 28 12 
4504 23 (24PD) 137 5.5 99 9.3 6.7 106 0.2 115 39 14 
4605 23 (24PD) 142 6.1 101 9.5 7.5 129 0.2 108 51 14 
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Testing Facility Study No. 2308-123 

A Non-GLP Repeat Dose lmmunogenicity and Toxicity Study of mRNA-1273 by Intramuscular Injection in Sprague Dawley Rats 

Individual Clinical Chemistry Values 
Sex: Female 

100 

JJg/dose Creatinine Total Albumin Globulin Albumin/ Triglyceride Cholesterol Glucose Hemolytic 
Protein Globulin Index 

Day(s) Relative to (mg/dl) (g/dl) (g/dl) (g/dl} (mg/dl) (mg/dl) (mg/dl} 

Start Date 

4501 23 (24PD) 0.6 6.9 3.2 3.7 0.9 77 101 88 0 
4502 23 (24PD) 0.5 6.7 3.4 3.3 1.0 49 54 88 1 
4503 23 (24PD) 0.5 6.7 3.2 3.5 0.9 56 58 96 1 
4504 23 (24PD) 0.5 6.7 3.3 3.4 1.0 71 70 99 1 
4605 23 (24PD) 

' 
0.5 6.5 3.2 3.2 1.0 39 103 100 1 I 
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Appendix 10 
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Interpretation Statement 
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lmmunogenicity of mRNA-1273 in Rats 

PPD 

Lead, Coronavirus Vaccines and lrfui1unopathogenesis Team 
NIH, NIAID, Vaccine Research Center, Viral Pathogenesis Laboratory 

April 23, 2020 

Principal Investigator PPD 
Program ManagersPPD and PPD 
Sera collection and an1ma1 care: NIH NIAIU VKG I ranslational Kesearch Program 
ELISA Assay: Catherine Liu 
Data analysisPPD an PPD 

Immunizations: completed by Modema, Inc. 
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mRNA-1273 
in Rat 

Predose **** 0 

**** • Day35 
**** .... 

Q) 

F **** **** **** ...... 
c ·a 
c.. 

1 "0 
c 
w 

1 E 
:::::l .... 
Q) 

Cl) 

co 1 
(.) 

e 1 c.. 
"(3 
Q) 

0::: 
0 30 60 100 

Figure 1. lmmunogenicity of mRNA-1273 in rats. Rats were immunized with mRNA-1273 on study day 1 and 
22. Sera from pre-immunized (open diamonds) and post-immunized (solid diamonds) animals (study days 1 
and 35 respectively) were analyzed by ELISA to assess binding to SARS-CoV-2 stabilized prefusion spike 
protein (SARS-CoV-2 S-2P). Each symbol represents an individual animal, bars represent geometric mean 
titers (GMT), and error bars indicate geometric standard deviation (SD). Two-way ANOVA was used to 
compare pre-dose responses to post-immunization responses and mRNA dose levels (**** = p-value < 
0.0001 ). 

Results: 30, 60, and 100 j.Jg doses of mRNA-1273 elicited significant spike-specific antibody in rats post­
immunization in a dose-independent manner. 
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Individual Vaccine Titer Values 



Group Animal 
No. Number Sex• 

1 1001 M 
1 1003 M 
1 1004 M 
1 1005 M 
1 1102 M 
1 1501 F 
1 1502 F 
1 1503 F 
1 1504 F 
1 1505 F 
2 2001 M 
2 2002 M 
2 2003 M 
2 2004 M 
2 2005 M 
2 2501 F 
2 2502 F 
2 2503 F 
2 2504 F 
2 2505 F 
3 3001 M 
3 3002 M 
3 3003 M 
3 3004 M 
3 3005 M 
3 3501 F 
3 3502 F 
3 3503 F 
3 3504 F 
3 3505 F 
4 4001 M 
4 4002 M 
4 4003 M 
4 4004 M 
4 4005 M 
4 4501 F 
4 4502 F 
4 4503 F 
4 4504 F 
4 4605 F 

• M = Male; F = Female 
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Individual Vaccine Titer Values 

Interval! 
Study Dose 

Barcode Vaccine Day ().Lg/kg/dose) Endpoint Titer 

C12060841 mRNA1273 Pretest N/A 100.00 
C12060842 mRNA1273 Pretest NIA 100.00 
C12060843 mRNA1273 Pretest N/A 100.00 
C12060844 mRNA1273 Pretest N/A 100.00 
C12060879 mRNA1273 Pretest NIA 100.00 
C12060845 mRNA1273 Pretest N/A 100.00 
C12060846 mRNA1273 Pretest N/A 100.00 
C12060847 mRNA1273 Pretest N/A 100.00 
C12060848 mRNA1273 Pretest NIA 100.00 
C12060849 mRNA1273 Pretest NIA 100.00 
C12060850 mRNA1273 Pretest N/A 100.00 
C12060851 mRNA1273 Pretest N/A 100.00 
C12060852 mRNA1273 Pretest NIA 100.00 
C12060853 mRNA1273 Pretest N/A 100.00 
C12060854 mRNA1273 Pretest N/A 100.00 
C12060855 mRNA1273 Pretest NIA 100.00 
C12060856 mRNA1273 Pretest NIA 100.00 
C12060857 mRNA1273 Pretest NIA 100.00 
C12060858 mRNA1273 Pretest N/A 100.00 
C12060859 mRNA1273 Pretest N/A 100.00 
C12060860 mRNA1273 Pretest NIA 100.00 
C12060861 mRNA1273 Pretest NIA 100.00 
C12060862 mRNA1273 Pretest NIA 100.00 
C12060863 mRNA1273 Pretest N/A 100.00 
C12060864 mRNA1273 Pretest N/A 100.00 
C12060865 mRNA1273 Pretest N/A 100.00 
C12060866 mRNA1273 Pretest N/A 100.00 
C12060867 mRNA1273 Pretest N/A 100.00 
C12060868 mRNA1273 Pretest N/A 100.00 
Cl2060869 mRNA1273 Pretest N/A 100.00 
C12060870 mRNA1273 Pretest NIA 100.00 
C12060871 mRNA1273 Pretest N/A 100.00 
C12060872 mRNA1273 Pretest NIA 100.00 
C12060873 mRNA1273 Pretest N/A 100.00 
C12060874 mRNA1273 Pretest N/A 100.00 
C12060875 mRNA1273 Pretest NIA 100.00 
C12060876 mRNA1273 Pretest N/A 100.00 
C12060877 mRNA1273 Pretest NIA 100.00 
C12060878 mRNA1273 Pretest NIA 100.00 
C12060880 mRNA1273 Pretest NIA 100.00 



Group Animal 
No. Number Sex 

1 1001 M 
1 1003 M 
1 1004 M 
1 1005 M 
1 1102 M 
1 1501 F 
1 1502 F 
1 1503 F 
1 1504 F 
1 1505 F 
2 2001 M 
2 2002 M 
2 2003 M 
2 2004 M 
2 2005 M 
2 2501 F 
2 2502 F 
2 2503 F 
2 2504 F 
2 2505 F 
3 3001 M 
3 3002 M 
3 3003 M 
3 3004 M 
3 3005 M 
3 3501 F 
3 3502 F 
3 3503 F 
3 3504 F 
3 3505 F 
4 4001 M 
4 4002 M 
4 4003 M 
4 4004 M 
4 4005 M 
4 4501 F 
4 4502 F 
4 4503 F 
4 4504 F 
4 4605 F 

• M = Male; F =Female 
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Individual Vaccine Titer Values 

Interval/ 
Study Dose 

Barcode Vaccine Day (1-lglkg/dose) Endpoint Titer 

C12148994 mRNA1273 35 0 100.00 
C12148995 mRNA1273 35 0 100.00 
C12148996 mRNA1273 35 0 100.00 
C12148997 mRNA1273 35 0 100.00 
C12148998 mRNA1273 35 0 100.00 
C12148999 mRNA1273 35 0 100.00 
C12149000 mRNA1273 35 0 100.00 
C12149001 mRNA1273 35 0 100.00 
C12149002 mRNA1273 35 0 100.00 
C12149003 mRNA1273 35 0 100.00 
C12149004 mRNA1273 35 30 1,467,954.63 
C12149005 mRNA1273 35 30 2,272,581.67 
C12149006 mRNA1273 35 30 2,320,373.64 
Cl2149007 mRNA1273 35 30 3,904,077.92 
C12149008 mRNA1273 35 30 2,469,864.85 
C12149009 mRNA1273 35 30 3,170,547.44 
Cl2149010 mRNA1273 35 30 3,592,253.40 
C12149011 mRNA1273 35 30 2,320,373.64 
Cl2149012 mRNA1273 35 30 3,823,666.93 
C12149013 mRNA1273 35 30 9,553,678.72 
Cl2149014 mRNA1273 35 60 1,698,171 .66 
Cl2149015 mRNA1273 35 60 4,423,326.64 
C12149016 mRNA1273 35 60 3,105,244.73 
C12149017 mRNA1273 35 60 3,823,666.93 
Cl2149018 mRNA1273 35 60 4,807,316.32 
Cl2149019 mRNA1273 35 60 6,300,894.21 
Cl2149020 mRNA1273 35 60 I ,562,528.33 
C12149021 mRNA1273 35 60 1,845,590.21 
C12149022 mRNA1273 35 60 2,574,838.73 
C12149023 mRNA1273 35 60 3,823 666.93 
C12149024 mRNA1273 35 100 3,105,244.73 
Cl2149025 mRNA1273 35 100 2 469 864.85 
Cl2149026 mRNA1273 35 100 2,740,723.98 
C12149027 mRNA1273 35 100 2,272 581.67 
C12149028 mRNA1273 35 100 1,217 213.71 
C12149029 mRNA1273 35 100 7,598,852.03 
C12149030 mRNA1273 35 100 3,592,235.40 
Cl2149031 mRNA1273 35 100 3,592,235.40 
C12149032 mRNA1273 35 100 2,521,805.64 
Cl2149033 mRNA1273 35 100 7,442,341.01 
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