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QUALITY ASSURANCE STATEMENT
Study Number: 5002045

This Study has been audited by Quality Assurance in accordance with the applicable Good Laboratory
Practice regulations. Reports were submitted in accordance with SOPs as follows:

INSPECTIONM DATES

Dates Findings Submitted to:

Study Director
Date(s) of Audit Phase(s) Audited Study Director Management
04-0ct=-2016 - 05-0ct-2016 Final Study Plan 05-0ct-2016 05-Oct-2016
18-Oct-2016 Study Plan Amendment 1 18-0ct-2016 19-Oct-2016
20-0Oct-2016 Addition of Study Plan to Provantis 20-Oct-2016 20-Oct-2016
21-0ct-2016 Dose Preparation 21-0ct-2016 21-Oct-2016
16-Mov-2018 Study Plan Amendment 2 16-Mav-2016 16-Now-2016
18-Mov-2016 Mecropsy 18-Mov-2016 18-Mov-2016
21-Mov-2016 Coagulation Analysis 21-Mov-2016 21-Nowv-2016
08-Dec-2016 Sample Transfer 08-Dec-2016 08-Dec-2016
13-Dec-2016 Study Plan Amendment 3 13-Dec-2016 13-Dec-2016
16-Jan-2017 - 18-Jan-2017 Data Review - Animal Care 18-Jan-2017 19-Jan-2017
16-Jan-2017 - 18-Jan-2017 Data Review - Shipping/Recelving 19-Jan-2017 19-Jan-2017
16-Jan-2017 - 18-Jan-2017 Data Review - Veterinary Services 19-Jan-2017 19-Jan-2017
16-Jan-2017 - 18-Jan-2017 Data Review = Clinical Pathology 19-Jan-2017 19-Jan-2017
16-Jan-2017 - 18-Jan-2017 Data Review - Formulations 18-Jan-2017 18-Jan-2017
16-Jan-2017 - 18-Jan-2017 Data Review - Technical Operations 19-Jan-2017 19-Jan-2017
16-Jan-2017 - 18-Jan-2017 Report Preparation 18-Jan-2017 18-Jan-2017
18-Jan-2017 Draft Phase Report - Ophthalmology 18-Jan-2017 18-Jan-2017
18-Jan-2017 Draft Report - Materals and Methods 20-Jan-2017 20-Jan-2017
25-Jan-2017 Study Plan Amendment 4 25-Jan=201T 25-Jan-2017
27-Jan-2017 - 30-Jan-2017 Data Review - Analytical Chemistry 3-Jan-201T J1-Jan-2017
27-Jan-2017 - 30-Jan-2017 Draft Phase Rﬂ@sﬁ’f“ Formulation 31-Jan-2017 31-Jan-2017
14-Feb-2017 Dala Review - Bioanalysis & Immunclogy|  15-Fab-2017 15-Feb-2017
14-Feb-2017 Draft Phase Report - Immunology 15-Feb-2017 15-Feb-2017
15-Feb-2017 - 16-Feb-2017 Data Review - Shipping/Receiving 17-Feb-2017 17-Feb-2017
15-Feb-2017 - 16-Feb-2017 Data Review - Hislology 17-Feb-2017 17-Feb-2017
15-Feb-2017 - 16-Fab-2017 Data Review - Necropsy 17-Fab-2017 17-Feb-2017
15-Feb-2017 - 16-Feb-2017 Report Preparation 17-Feb-2017 17-Feb-2017
16-Feb-2017 Study Plan Amendment 5 16-Fab-2017 18-Feb-2017
22-Feb-2017 - 23-Feb-2017 Draft Report - Results 23-Feb-2017 23-Feb-2017
12-May-2017 Study Plan Amendment & 15-May-2017 15-May-2017
002043 Qs PDF version eeadered o 30017 15:12:3
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QUALITY ASSURANCE STATEMENT - Study Number: 5002045

QA INSPECTION DATES

Dates Findings Submitted to:

Study Director
Date(s) of Audit Phase(s) Audited Study Director Management
24-May-2017 Report Preparation 25-May-2017 25-May-2017
24-May-2017 Final Report 25-May-2017 25-May-2017
02-Jun-2017 Revised Draft Phase 02-Jun-2017 02-Jun-2017
Report = Immunology
05-Jun-2017 Final Phase Repor - Dose Formulation 05-Jun-2017 05-Jun-2017
Analysis
24-Oct-2017 Final Report 25-0ct-2017 25-0ct-2017

In addition to the above-mentioned audits, process-based andlor routine facility inspections were also
conducted during the course of this study. Inspection findings, if any, specific to this study were reported

by
Quality Assurance lo the Study Director and Management and lis as a Phase Audit on this Quality
Assurance Statement.

The Quality Assurance Statements for the work conducted at the Test Sites were reviewed and are included in
the appropriate section of this report.

The Final Report has been reviewed to assure that it accurately describes the materials and methods, and that
the reported results accurately reflect the raw data.

(b) (6) oo

Date
(b) (6)

02045 Qs PDF woriion iendered oo J-0ci-17  15:11012
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COMPLIANCE STATEMENT

The study was performed in accordance with the OECD Principles of Good Laboratory Practice
and as accepted by Regulatory Authorities throughout the European Union, United States of
America (FDA), Japan (MHLW), and other countries that are signatories to the OECD Mutual
Acceptance of Data Agreement.

Any portion of this study conducted in the USA was performed in accordance with the U.S.
Department of Health and Human Services, Food and Drug Administration. United States Code
of Federal Regulations, Title 21, Part 58: Good Laboratory Practice for Nonclinical Laboratory
Studies and as accepted by Regulatory Authorities throughout the European Union (OECD
Principles of Good Laboratory Practice), Japan (MHL W), and other countries that are signatories
to the OECD Mutual Acceptance of Data Agreement.

Exceptions from the above regulations are listed below:

e Characterization of the Test Item was performed by the Sponsor subcontractor according to
established SOPs, controls, and approved test methodologies to ensure integrity and validity
of the results generated; these analyses were not conducted in compliance with GLP or GMP
regulations.

* Analysis of cytokines and anti-therapeutic antibody were conducted using
scientifically-qualified methods and in accordance with all applicable analytical procedures.

e Pathology peer review.

This study was conducted in accordance with the procedures described herein. All deviations
authorized/acknowledged by the Study Director are documented in the Study Records. The
report represents an accurate and complete record of the results obtained.

There were no deviations from the above regulations that affected the overall integrity of the
study or the interpretation of the study results and conclusions.

(b) (6) p—

(b) (6)

S03345 Main Repori POF vemion rendered oa 30-0c1-17 13 31 49
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1. RESPONSIBLE PERSONNEL

1.1. Test Facility
Study Director (b) (6)
Test Facility Management (b) (6)

1.2. Individual Scientists (IS) at Test Facility

Ophthalmology (b) (6)

Senneville, QC, Canada

Analytical Chemistry

(Concentration and

Particle Size Analysis) (b) (6)
Charles River Laboratories Montreal ULC
Senneville, QC, Canada

Immunology

(Purity Analysis) (b) (6)
Charles River Laboratories Montreal ULC
Senneville, QC, Canada

Immunology

(Cytokine Analysis) (b) (6)

Charles River Laboratories Montreal ULC
Sherbrooke, QC, Canada

1.3. Principal Investigator (PI) at Test Facility-designated Test Site

Pathology . (b) (6)
Charles River Laboratories, Inc. (PAI-FDK)
Frederick, MD, USA

1.4. PIs at Sponsor-designated Test Site
Anti-Therapeutic
Antibody Analysis (b) (6)

Integrated BioTherapeutics, Inc.
Rockville, MD, USA
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2. SUMMARY

The objectives of this study were to determine the potential toxicity of mRNA-1706, when given
by intramuscular injection for 1 month (3 doses) to rats and to evaluate the potential reversibility
of any findings following a 2-week recovery period.

The study design was as follows:

Text Table 1
Experimental Design

Dose Dose Dose Number of Animal
Group Test Level™® Volume | Concentration® Main Study Recovery Study
No. Material | (ng/dose) | (nL/dose) (mg/mL) Males Females Males |Females
|| Reference | 200 0 10 10 5 5
Item
mRNA-
2 1706 10/13 200 0.05/0.07 10 10 - -
mRNA-
3 1706 50/ 65 200 0.25/0.33 10 10 - -
4 mRNA- 100/ 129 200 0.5/0.65 10 10 5 5
1706
- = Not applicable

a

The End-of-use bulk Test Item purity analysis indicated RNA degradation while the concentration and particle
size analysis were within specification. Study animals showed a significant average antibody response against
the ZIKV lysate and increased average antibody titers following the final dose indicating that the potential
decrease in purity did not affect activity. As the original doses were not adjusted for purity of the drug product,
but based on total mRNA concentration, the nominal dose levels were maintained in the report, tables and
appendices.

Values based on Summary of Analysis (SoA) issued on 11 Oct 2016 / Values based on SoA issued on

03 May 2017 (Refer to memorandum in Appendix 2).

The following parameters and end points were evaluated in this study: mortality, clinical signs,
local irritation, body weights, food consumption, ophthalmology, clinical pathology parameters
(hematology, coagulation, and clinical chemistry), cytokines, anti-therapeutic antibody (ATA),
gross necropsy findings, organ weights, and histopathologic examination.

All animals given mRNA-1706 showed detectable antibody responses against ZIKV lysate at the
end of the dosing period, and higher antibody titers following the two-week recovery period.

There were no mortalities during the course of the study.
There were no mRNA-1706 related changes in ophthalmology and organ weights.

Edema and, less frequent, erythema, were noted at the injection site following the first dose for
males and females given > 13 png/dose. The incidence and severity of the findings were
dose-dependent with increased incidence and severity noted at higher doses of mRNA-1706.
Injection site observations consisted of slight to moderate edema with occasional severe edema
noted at the highest dose tested and slight to mild erythema. The apex of severity was generally
24 hours post dose and was decreased 72 hours post dose. Between Days 2 and 4 only, the
severity of the edema in females given 129 pg/dose was increased and correlated with warmness
of the skin observed clinically. Increased severity reaction was noted following the third (last)
dose in both genders. Minimal decreases in body weight gain and food consumption were
observed during dosing weeks for males and females given 129 pg/dose. During the off-dose

FDA-CBER-2022-908-0017510
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weeks and recovery period, higher body weight gains were noted for both sexes while food
consumption returned to control values.

Macroscopic and microscopic changes correlative with the injection site reaction were noted,
such as swelling, abnormal firm consistency, lymph nodes enlargement, minimal to moderate
inflammation at the injection site and minimal to mild mixed cells infiltration in and around the
popliteal and inguinal lymph nodes. Clinical pathology changes suggestive of inflammation
were observed in all males and females treated with mRNA-1706 and include: minimal to
moderate increases in neutrophil, eosinophil (males and females > 13 ng/dose) and large
unstained cell counts with concomitant increases in white blood cells (males > 13 pg/dose),
minimal decreases in lymphocyte counts (females > 13 pg/dose), minimal decreases in
reticulocyte counts (males > 13 pg/dose) and/or platelet counts (males 129 pg/dose, females

> 65 pg/dose), mild increases in fibrinogen and/or minimal increases in globulin with
concomitant decreases in A/G ratio (males > 13 pg/dose). Increases in IP-10, MCP-1, MIP-1a
(female only) and/or TNF-a (male only) were noted at > 129 pg/dose. The highest cytokine
levels were generally reached on Day 29 and correlated with the severity of edema/erythema
noted at the injection site. At the end of the recovery period, all mRNA-1706-related changes
return to control values or were partially (lymph nodes enlargement without microscopic
correlates) or fully recovered.

In the spleen, minimal to mild depletion of lymphocytes in the periarteriolar sheath was present
in a dose-related trend for both male and female rats given > 13 pg/dose. These changes were
fully resolved at the end of the recovery period.

In the liver of males given > 13 pg/dose, the incidence of minimal hepatocytic vacuolation
showed a dose-related trend. No macroscopic changes correlated with this finding and changes
were fully recovered at the end of the recovery period.

In conclusion, administration of mRNA-1706 by intramuscular injection for 1 month (3 doses)
was clinically well tolerated in rats up to 129 pg/dose. A positive antibody response against
ZIKV was determined at the end of the dosing period which persisted, as determined by a higher
antibody titers noted following a two-week recovery period. At > 13 pg/dose, dose-dependent
changes in clinical signs, clinical pathology parameters and cytokines levels were consistent with
an inflammatory response at the injection site. Dose-dependent target organ effects were limited
to the injection site, tissues surrounding lymph nodes regional to the injection site, spleen, and
liver of animals given mRNA-1706. At the end of the recovery period, all changes were partially
or fully recovered.

FDA-CBER-2022-908-0017511
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3. INTRODUCTION

The objectives of this study were to determine the potential toxicity of mRNA-1706, when given
by intramuscular injection for 1 month (3 doses) to rats and to evaluate the potential reversibility
of any findings following a 2-week recovery period.

The design of this study was based on:
e OECD Guideline 407. Repeated Dose 28-day Oral Toxicity Study in Rodents.

e Committee for Medicinal Products for Human Use (CHMP). Note for Guidance on Repeated
Dose Toxicity. CPMP/SWP/1042/99corr.

e ICH Harmonised Tripartite Guideline M3 (R2). Nonclinical Safety Studies for the Conduct
of Human Clinical Trials and Marketing Authorization for Pharmaceuticals.

e Japanese Guidelines for Nonclinical Studies of Drugs Manual (1995). Guidelines for
Toxicity Studies of Drugs (Chapter 3, Repeated Dose Toxicity Studies).

e Appendix to Director General Notification, No. 12-Nousan-8147, 24 November 2000,
Agricultural Production Bureau, Ministry of Agriculture, Forestry and Fisheries of Japan
(JMAFF).

The Study Director signed the study plan on 04 Oct 2016, and dosing of males was initiated on
20 Oct 2016 for males and on 21 Oct 2016 for females. The in-life phase of the study was
completed on 19 Nov 2016 (Main Study animals) and 02 Dec 2016 (Recovery animals).

The experimental start date was 05 Oct 2016, the experimental completion date was on

09 Mar 2017. The study plan, study plan amendments, and deviations are presented in
Appendix 1.

4. MATERIALS AND METHODS
4.1. Test and Reference Items

4.1.1. Test Item

Identification: mRNA-1706
Batch (Lot) No.: MTDP16064
Retest Date: An End-of-use analysis of the bulk Test Item was performed to
demonstrate the stability of the Test Item during the dosing period.
Concentration: 1.7 /2.2* mg/mL

Physical Description: White to off-white lipid nanoparticle dispersion
Storage Conditions: Kept in a refrigerator set to maintain 4°C

Supplier: Moderna Therapeutics, Inc.

* Concentration based on SoA released on 11 Oct 2016 / Concentration based on SoA released on 03 May 2017
(refer to memorandum in Appendix 2)
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4.2. Reference Item
Identification: Phosphate-buffered Saline (PBS), pH 7.2
Batch (Lot) Nos.: 1809319, 1759866 and 1740269

Expiration Dates: Jul 2018 (Lot No. 1809319), Feb 2018 (Lot No. 1759866) and
Nov 2017 (Lot No. 1740269).

Physical Description: Clear liquid
Storage Conditions: Kept in a controlled temperature area set to maintain 21°C

Supplier: Gibco

4.3. Test Item Characterization

The Sponsor provided to the Test Facility documentation of the identity, strength, purity and
composition for the Test Item. A Summary of Analysis was provided to the Test Facility and is
presented in Appendix 2.

4.4. Analysis of Test Item

A sample (2 vials) of the Test Item was taken at the completion of the dosing period. Analysis of
the bulk Test Item for concentration, particle size and purity was performed.

The first vial was transferred (on ice pack) to the analytical laboratory at the Test Facility for
concentration and particle size analysis.

The second vial was transferred (on ice pack) to the molecular biology laboratory at the Test
Facility for purity analysis.

Purity and Particle size analysis were performed by IEX- HPLC, Differential Light Scattering
(DLS) and capillary electrophoresis (CE) using validated analytical procedures.

Any residual/retained analytical samples (and Test Item used in analysis) were discarded before
issue of the Final Report.

4.5. Reserve Samples

For each batch (lot) of Test and Reference Items, a reserve sample (1 vial or 1 mL) was collected
and maintained under the appropriate storage conditions by the Test Facility.

4.6. Test and Reference Item Inventory and Disposition

Records of the receipt, distribution, and storage of Test and Reference Items were maintained.
With the exception of reserve samples, all unused Sponsor-supplied bulk Test Item were
discarded prior to report finalization.

4.7. Dose Formulation and Analysis

4.7.1. Preparation of Reference Item

Dose formulation preparations were performed under a laminar flow hood using clean
procedures.
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The Reference Item, Phosphate Buffered Saline, pH 7.2, was dispensed on days of dosing (i.e.
Days 1, 15 and 29) for administration to Group 1 control animals and as required to dilute the
bulk Test Item for administration to Groups 2 to 4 animals. The aliquots were stored in a
refrigerator set to maintain 4°C until use. They were removed from the refrigerator and allowed
to warm to room temperature for at least 30 minutes before dosing.

Details of the preparation and dispensing of the Reference Item were retained in the study
records.
4.7.2. Preparation of Test Item

Dose formulation preparations were performed under a laminar flow hood using clean
procedures.

Test Item dosing formulations were diluted with Phosphate Buffered Saline, pH 7.2, as necessary
for administration. The dosing formulations were prepared on each days of dosing (i.e. Days 1,
15 and 29) and were stored in a refrigerator set to maintain 4°C. The dose formulations were
allowed to warm to room temperature for at least 30 minutes prior to dosing.

Any residual volumes of formulated Test Item were stored in a refrigerator set at 4°C and were
shipped to the Sponsor on ice packs for analysis. Residual volumes of formulated Test Item
were analyzed for mRNA/lipid identity confirmation. Results were provided to the Test Facility
and were not reported.

Details of the preparation and dispensing of the Test Item were retained in the study records.

4.7.3. Sample Collection and Analysis

Dose formulation samples were collected for analysis as indicated in Text Table 2.

Text Table 2
Dose Formulation Sample Collection Schedule
Interval® Homogeneity Concentration Sampling From
Day 1 All groups” All groups Dosing container
Day 29 N/A All groups Dosing container

N/A = Not applicable.

* The homogeneity results obtained from the top, middle and bottom preparations were averaged and utilized as
the concentration results.

® Samples were collected on the first preparation of the study and on the last preparation of the study.

Samples to be analyzed were transferred on the date prepared or within 3 days of preparation to
the Analytical Chemistry Department of the Test Facility for analysis.

4.7.3.1. Analytical Method

Analyses described below were performed by IEX-HPLC using a validated analytical procedure
(CR MTL Study No. 1801737).

4.7.3.2. Concentration Analysis

Duplicate set of samples collected on Days 1 and 29 (0.5 mL each, collected from the middle
stratum, except on Day 1 where samples were collected from the top, middle and bottom strata)
were transferred (on ice pack) to the analytical laboratory for analysis. Triplicate set of samples
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(duplicate for Group 1) were retained at the Test Facility as backup samples. Concentration
results were considered acceptable when the mean sample concentration results were within or
equal to + 15% of the theoretical concentration. Each individual sample concentration result was
considered acceptable if it was within or equal to + 20%. After acceptance of the analytical
results, backup samples were discarded.

4.7.3.3. Homogeneity Analysis

On Day 1, duplicate sets of samples (0.5 mL each, collected from the top, middle and bottom
strata for Groups 2 to 4 and from the middle stratum for Group 1) were transferred (on ice pack)
to the analytical laboratory for analysis; similarly, triplicate sets of samples (duplicate for
Group 1) were retained at the Test Facility as backup samples. Homogeneity results were
considered acceptable if the relative standard deviation of the mean values at each sampling
stratum was < 5%. After acceptance of the analytical results, backup samples were discarded.

4.7.3.4. Stability Analysis

There was no stability analysis performed for concentration used on this study.
4.8. Test System

4.8.1. Receipt

On October 5, 2016, one hundred and twenty (60 males and 60 females) Crl:CD(SD)
Sprague-Dawley rats were received from Charles River Canada, Inc., St. Constant, QC, Canada.
At dosing onset, the animals were approximately 8 weeks old and the males weighed between
240 and 298 grams and the females, between 200 and 246 grams.

4.8.2. Justification for Test System and Number of Animals

The Sprague Dawley rat was chosen as the animal model for this study as it is an accepted rodent
species for preclinical toxicity testing by regulatory agencies.

The total number of animals used in this study was considered to be the minimum required to
properly characterize the effects of the Test Item. This study was designed such that it did not
require an unnecessary number of animals to accomplish its objectives.

At this time, studies in laboratory animals provide the best available basis for extrapolation to
humans and are required to support regulatory submissions. Acceptable models which do not
use live animals currently do not exist.

4.8.3. Animal Identification

At study assignment, each animal was identified using a subcutaneously implanted electronic
identification chip. Animals were also identified using a non-toxic pen, as needed.

4.8.4. Environmental Acclimation

A minimum acclimation period of at least 15 days was allowed between animal receipt and the
start of dosing in order to accustom the animals to the laboratory environment.
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4.8.5. Selection, Assignment, Replacement, and Disposition of Animals

Animals were assigned to groups by a stratified randomization scheme designed to achieve
similar group mean body weights. Males and females were randomized separately. Animals in
poor health, at extremes of body weight range or with ophthalmic findings were not assigned to
groups.

Before the initiation of dosing, any assigned animals considered unsuitable for use in the study
were replaced by alternate animals obtained from the same shipment and maintained under the
same environmental conditions.

The disposition of all animals was documented in the study records.
4.8.6. Husbandry

4.8.6.1. Housing

Animals were group-housed (up to 3 animals of the same sex and same dosing group together) in
polycarbonate cages containing appropriate bedding equipped with an automatic watering valve.
These housing conditions were maintained unless deemed inappropriate by the Study Director
and/or Clinical Veterinarian. The rooms in which the animals were kept were documented in the
study records.

Animals were separated during designated procedures/activities. Each cage was clearly labeled
with a color-coded cage card indicating study, group, animal numbers, and sex. Cages were
arranged on the racks in group order. Control group animals were housed on a separate rack
from the Test Item-treated animals.

4.8.6.2. Environmental Conditions

Target temperatures of 19°C to 25°C with a relative target humidity of 30% to 70% were
maintained. A 12-hour light/12-hour dark cycle was maintained, except when interrupted for
designated procedures.

4.8.6.3. Food

PMI Nutrition International Certified Rodent Chow No. SCR4 (14% protein) was provided ad
libitum throughout the study, except during designated procedures. Wet pellets were provided as
judged necessary.

The feed was analyzed by the supplier for nutritional components and environmental
contaminants. Results of the analysis were provided by the supplier and are on file at the Test
Facility.

It was considered that there were no known contaminants in the feed that would have interfered
with the objectives of the study.
4.8.6.4. Water

Municipal tap water after treatment by reverse osmosis and ultraviolet irradiation was freely
available to each animal via an automatic watering system (except during designated
procedures). Water bottles were provided as judged necessary.
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Periodic analysis of the water were performed, and results of these analyses are on file at the Test
Facility.

It was considered that there were no known contaminants in the water that could have interfered
with the outcome of the study.
4.8.6.5. Animal Enrichment

Animals were socially-housed for psychological/environmental enrichment and were provided
with items such as a hiding device and a chewing object, except when interrupted by study
procedures/activities.

4.8.6.6. Veterinary Care

Veterinary care was available throughout the course of the study, and animals were examined by
the veterinary staff as warranted by clinical signs or other changes. All veterinary examinations
and recommended therapeutic treatments were documented in the study records.

4.9. Experimental Design

Text Table 3
Experimental Design

Dose Dose Dose Animals Nos.
Group Level | Volume | Concentration Main Study Recovery Study

No. |Test Material [ug/dose)] (uL/dose) (mg/mL)* Males Females | Males | Females
1001-1003, 1011-

1  |Reference Item 0 200 0 1104, 1501-1510 1015 1511-1515
1005-1010

2 mRNA-1706 | 10/ 13 200 0.05/0.07 2001-2010 [2501-2510 - -

3 mRNA-1706 | 50/ 65 200 0.25/0.33 3001-3010 |3501-3510 - -
4001-4004, 4011-

4 mRNA-1706 (100/ 129 200 0.5/0.65 4105, 4501-4510 4015 4511-4515
4006-4010

- = Not applicable
* Values based on SoA issued on 11 Oct 2016 / Values based on SoA issued on 03 May 2017 (refer to
memorandum in Appendix 2).

On Day -1, Animal No. 4005 was euthanized following complications from a skin lesion on the
right hind limb, resulting from an accidental cut during shaving. This animal was replaced with
a spare animal to become Animal No. 4105. On Day 1, prior to dosing initiation, due to
compromising clinical signs (inguinal skin lesion), Animal No. 1004 was replaced with a spare
animal to become Animal No. 1104. The final allocation of animals is listed under Text Table 3.

4.9.1. Administration of Test Materials

The Test and Reference Items were administered to the appropriate animals via intramuscular
injection into the lateral compartment of the thigh on Days 1, 15 and 29, the injection site was
alternated on each dosing occasion. The volume for each dose was administered using a
syringe/needle within the demarcated area. The first day of dosing was designated as Day 1.
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The injection area was marked as frequently as required to allow appropriate visualization of
administration sites. Hair was shaved if required to improve visualization of the injection sites.
The injection site was documented in the raw data for each dose administered.

A low incidence of dosing reflux was observed for individual animals, mainly following Days 1
and 29 dosing. As reflux occurred only once per affected animal, was scattered in all dosing
groups, including controls, it was considered to have no impact on overall exposure and on the
study outcome.

4.9.2. Justification of Route and Dose Levels

The intramuscular route of exposure was selected because this is the intended route of human
exposure.

The dose levels for this toxicology study were chosen to approximate a substantial multiple of
the anticipated clinical starting dose and top clinical dose. The highest dose tested was expected
to represent the intended maximum human clinical dose and volume when administered by the
clinical route (intramuscular). At this dose level, minimal systemic toxicity was expected;
possible mild to moderate injection site reaction (redness, swelling) and potentially elevation of
systemic cytokine/acute phase markers. The mid- and low-dose were selected to evaluate the
dose-dependent effect of this compound.

4.10. In-life Procedures, Observations, and Measurements
The in-life procedures, observations, and measurements listed below were performed for Main
and Recovery study animals.

4.10.1. Mortality/Moribundity Checks

Throughout the study, animals were observed for general health/mortality and moribundity twice
daily, once in the morning and once in the afternoon (for exceptions, refer to Appendix 1).
Animals were not removed from cage during observation, unless necessary for identification or
confirmation of possible findings.

4.10.2. Clinical Observations

4.10.2.1.Detailed Clinical Observations

The animals were removed from their cage, and a detailed clinical observation was performed
weekly, beginning Week -1.

4.10.3. Local Irritation Assessment

On days of dosing and at least 24 and 72 hours postdose (end of each group), all animals had the
dose injection site examined for signs of erythema/edema (for exceptions, refer to Appendix 1).
Examinations were also performed weekly when there was no dosing and during the recovery
period. On Day 29, no assessment was performed on Main Study animals at 72 hours postdose
as these animals were sent to necropsy on Day 30.
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Observations were scored according to the Local Irritation Assessment scoring table as follows:

Erythema (Redness) Score
No erythema 0
Very slight erythema (barely perceptible) 1
Mild erythema 2
Moderate to severe erythema 3
Severe erythema (beet redness to slight eschar formation, injury in depth) 4
Notable dermal lesion (maximized) M
Edema (Swelling)

No edema 0
Very slight edema (barely perceptible) 1
Slight edema 2
Moderate edema 3
Severe edema 4

4.10.4. Body Weights

Animals were weighed individually weekly. A fasted weight was recorded on the day of
necropsy (for exceptions, refer to Appendix 1).

4.10.5. Food Consumption

Food consumption was quantitatively measured weekly starting on Day -7 and continuing
weekly throughout the dosing and recovery periods (refer to Appendix 1 for one exception).
4.10.6. Ophthalmic Examinations

All animals had funduscopic (indirect ophthalmoscopy) and biomicroscopic (slit lamp)
examinations, once prior to dosing initiation and on Day 28 for males and Day 27 for females.
The mydriatic used was Atropine 0.126%.

4.11. Laboratory Evaluations
4.11.1. Clinical Pathology

4.11.1.1.Sample Collection

Blood was collected at termination, from the abdominal aorta following isoflurane anesthesia.
After collection, samples were transferred to the appropriate laboratory for processing.

Animals were fasted overnight before blood sampling for clinical chemistry. Samples were
collected according to Text Table 4.

Text Table 4
Samples for Clinical Pathology Evaluation
Clinical
Group Nos. Time Point Hematology Coagulation Chemistry
1to4" Day 30 X X X
1 and 4 Day 43 X X X

X = Sample collected

* Samples were only collected from Main Study Animals on Day 30.
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4.11.1.2. Hematology

Blood samples (a target volume of 0.5 mL, collected in tubes containing EDTA as anticoagulant)
were analyzed for the parameters specified in Text Table 5.

Text Table 5
Hematology Parameters

Red blood cell count
Hemoglobin concentration
Hematocrit
Mean corpuscular volume
Red Blood Cell Distribution Width
Mean corpuscular hemoglobin concentration
Mean corpuscular hemoglobin
Reticulocyte count (absolute)
Platelet count

White blood cell count
Neutrophil count (absolute)
Lymphocyte count (absolute)
Monocyte count (absolute)
Eosinophil count (absolute)
Basophil count (absolute)
Large unstained cells (absolute)

A blood smear was prepared from each hematology sample. Blood smears were labeled, stained,
and stored.

4.11.1.3.Coagulation

Blood samples (target volume of 1.2 mL, collected in 1.3 mL-tube containing Citrate as

anticoagulant) were processed for plasma, and plasma was analyzed for the parameters listed in
Text Table 6.

Text Table 6
Coagulation Parameters

Activated partial thromboplastin time Prothrombin time
Fibrinogen Sample Quality

4.11.1.4.Clinical Chemistry

Blood samples (target volume of 0.7 mL, collected in serum separator tubes) were processed for
serum, and the serum was analyzed for the parameters specified in Text Table 7.

Text Table 7
Clinical Chemistry Parameters

Alanine aminotransferase Total protein
Aspartate aminotransferase Albumin
Alkaline phosphatase Globulin
Gamma-glutamyltransferase Albumin/globulin ratio
Creatine Kinase Glucose
Total bilirubin Cholesterol
Urea nitrogen Triglycerides
Creatinine Sodium
Calcium Potassium
Phosphorus Chloride
Sample Quality

4.11.2. Cytokine Analysis

Blood was collected from a jugular vein from all Recovery animals as specified in Text Table 8.
After collection, blood samples for serum collection were transferred at ambient room
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temperature and blood samples for plasma collection were transferred on wet ice to the
appropriate laboratory for processing.

Text Table 8

Sample Collection Schedule and Information

Target Blood Volume (mL) 0.5 0.5
Anticoagulant None (SST) EDTA
e . (b) (4) B
Centrifugation setting
Timepoints Sample Type B
No. of
Day | Hrs Males/ IFN-a IL-1B, IL-6, TNF-a, IP-10, MIP-1-a, MCP-1
Females
1 6 5/5 X X
15 6 5/5 X X
29 6 5/5 X X
43 N/A 5/5 X X
Matrix Serum Plasma
Volume per aliquot all volume all volume
(uD)
Number of aliquot(s) 1 1
Storage copdlt.lon _80°C _80°C
(set to maintain)
Responsible Lab CR SHB CR SHB

X = Sample collected; N/A = not applicable

Samples were analyzed by the Immunology department. Analysis for IL-18, IL-6, TNF-a, IP-10,
MIP-1-a and MCP-1 was conducted using a multiplex Luminex method. An ELISA method was
used for the analysis of IFN-a. The procedures followed during the course of this study along
with the assays acceptance criteria were detailed in the appropriate analytical procedure.

Samples were analyzed in duplicate.

Note that the IFN-a results were considered invalid since samples were analyzed with an ELISA
kit which detects anti-IFN-a antibodies instead of the cytokine [FN-a. As the wrong assay
reagents were used and as there is no remaining samples to repeat the analysis; results were
maintained in the raw data but were not reported (Refer to Appendix 1).

Following the Study Director approval, any residual/retained samples were discarded prior to
report finalization.

4.11.3. Anti-therapeutic Antibody (ATA) Sample Collection, Processing and Analysis

Before the initiation of dosing and at study termination (i.e. Day 30 for Main Study animals and
Day 43 for Recovery animals), a target volume of 0.5 mL of blood was collected in serum
separator tubes by jugular venipuncture and via abdominal aorta, while under isoflurane
anesthesia (terminal).

Samples were mixed gently and allowed to clot at room temperature until centrifugation which
was carried out as soon as practical (not exceeding 60 minutes after collection; for exceptions,

refer to Appendix 1). The samples were centrifuged for(B) (4) in a refrigerated centrifuge
(set to maintain S?g at®) @) | The resultant serum was separated, transferred to uniquely
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labeled clear polypropylene tubes, frozen immediately over dry ice and transferred to a freezer
set to maintain -80°C.

Samples were shipped on dry ice to Integrated BioTherapeutics, Inc., Rockville, MD, USA, and
were analyzed for rat anti-ZIKA antibodies using a qualified ELISA method.

Any residual/retained samples were discarded before the issuance of the Final.
4.12. Terminal Procedures
Terminal procedures are summarized in Text Table 9.

Text Table 9
Terminal Procedures

No. of
Animals Scheduled Necropsy Procedures
Group Euthanasia Tissue Organ
No. M F Day Necropsy | Collection | Weights Histology Histopathology
1 10 10 Full Tissue® Full Tissue®
2 10 | 10 Full Tissue® ?r"sstl%‘?s"’ns
30 X X X Garge Llssues
3 10 | 10 Full Tissue® ross Lesions
Target Tissues
4 10 10 Full Tissue® Full Tissue®
1 5 5 Full Tissue® Full Tissue®
43 X X X . .
4 5 5 Full Tissue Full Tissue
Standard
Replaced animals (prestudy)” X Diagnostic - - -
List

X = Procedure conducted; - = Not applicable.
* See Section 4.12.5 for listing of tissues.
®  Animals euthanized before the initiation of dosing.

4.12.1. Unscheduled Deaths

Before the initiation of dosing, one male was euthanized by exsanguination by incision from the
abdominal aorta following isoflurane anesthesia and was subjected to complete necropsy
examination and limited tissue retention (standard diagnostic tissue list).

4.12.2. Scheduled Euthanasia

Main Study and Recovery animals surviving until scheduled euthanasia had a terminal body
weight recorded, samples for clinical pathology and antibody analysis were collected (as
appropriate), and were euthanized by exsanguination by incision from the abdominal aorta
following isoflurane anesthesia. The animals were euthanized rotating across dose groups such
that similar numbers of animals from each group, including controls, were necropsied throughout
the day. Animals were fasted overnight before their scheduled necropsy.
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4.12.3. Necropsy

Main Study and Recovery animals had a complete necropsy examination, which included
evaluation of the carcass and musculoskeletal system; all external surfaces and orifices; cranial
cavity and external surfaces of the brain; and thoracic, abdominal, and pelvic cavities with their
associated organs and tissues.

Necropsy procedures were performed by qualified personnel with appropriate training and
experience in animal anatomy and gross pathology. A veterinary pathologist, or other suitably
qualified person, was available.

4.12.4. Organ Weights

The organs identified in Text Table 10 were weighed at necropsy. Paired organs were weighed
together. In the event of gross abnormalities, in addition to the combined weight, the weight of
each organ of a pair may be taken and entered as a tissue comment. Organ weight as a percent of
body weight (using the terminal body weight) and organ weight as a percent of brain weight

were calculated.

Text Table 10
Organs Weighed at Necropsy

Brain Liver

Epididymis® Lung
Gland, adrenal® Ovary”
Gland, pituitary Spleen
Gland, prostate Testis®
Gland, thyroid® Thymus
Heart Uterus

Kidney”

* Paired organ weight.
4.12.5. Tissue Collection and Preservation

Representative samples of the tissues identified in Text Table 11 were collected from all animals
and preserved in 10% neutral buffered formalin, unless otherwise indicated.

FDA-CBER-2022-908-0017523



Page 27
Test Facility Study No. 5002045

Text Table 11
Tissue Collection and Preservation

Injection Site
Animal Identification
Artery, aorta
Body Cavity, nasal
Bone marrow smear
Bone marrow
Bone, femur
Bone, sternum
Brain
Cervix
Epididymis
Esophagus
Eye”

Gland, adrenal
Gland, harderian
Gland, mammary

Large intestine, cecum
Large intestine, colon
Large intestine, rectum
Larynx
Liver
Lung
Lymph node, mandibular
Lymph node, mesenteric
Lymph node. Inguinal®
Lymph node, Popliteal®
Small intestine, duodenum
Small intestine, ileum
Small intestine, jejunum
Muscle, skeletal
Nerve, optic®
Nerve, sciatic

Gland, parathyroid Ovary
Gland, pituitary Pancreas
Gland, prostate Skin
Gland, salivary Spinal cord

Gland, seminal vesicle Spleen
Gland, thyroid Stomach

Gross lesions/masses’ Testis”
Gut-associated lymphoid tissue Thymus
Heart Tongue

Kidney Trachea

Urinary bladder
Uterus
Vagina

Preserved in Davidson’s fixative.

a A o

4.12.6. Histology

Preserved in Modified Davidson’s fixative.
Lymph node draining the administration site used on Day 29 (unilateral examination).
Gross lesions were collected and examined only on animals presenting gross abnormalities.

Tissues identified in Text Table 11 (except animal identification and bone marrow smears) were
embedded in paraffin, sectioned, mounted on glass slides, and stained with hematoxylin and

eosin (refer to Appendix 1 for exceptions).

4.12.7. Histopathology

Histopathological evaluation was performed by a board-certified veterinary pathologist.

Target tissues identified by the pathologist (i.e. site, injection; lymph node, inguinal; lymph

node, popliteal; liver; spleen) were evaluated and reported.

4.12.8. Peer Review

A pathology peer review was conducted by

The peer review statement is included in Appendix 18.

, Moderna Therapeutics.
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4.12.9. Bone Marrow Smear Analysis

Two bone marrow smears were prepared from each euthanized animal, air dried and stained with
Wright’s Giemsa stain.

5. CONSTRUCTED VARIABLES

Body weight gains calculated between each scheduled interval as well
as between the beginning and end of each phase

Organ weight relative to body weight calculated against the terminal body weight for
scheduled intervals

Organ weight relative to brain weight calculated against the brain weight for scheduled
intervals

All results presented in the tables of the report are calculated using non-rounded values as per the
raw data rounding procedure and may not be exactly reproduced from the individual data
presented.

6. STATISTICAL ANALYSIS

All statistical tests were conducted at the 5% significance level. All pairwise comparisons were
conducted using two sided tests and were reported at the 0.1%, 1%, and 5% levels.

Numerical data collected on scheduled occasions for the listed variables were analyzed as
indicated according to sex and occasion. Descriptive statistics number, mean and standard
deviation (or %CV or SE when deemed appropriate) were reported whenever possible. Values
may also be expressed as a percentage of predose or control values when deemed appropriate.
Inferential statistics were performed according to the matrix below when possible, but excluded
semi-quantitative data, and any group with less than 3 observations.

Text Table 12
Statistical Matrix

Statistical Method

Variables for Inferential Analysis Parametric/Non-parametric
Body Weight
Hematology Variables
Coagulation Variables
Clinical Chemistry Variables
Cytokine Analysis
Organ Weights
Body Weight Gains
Organ Weight relative to Body Weight
Organ Weight relative to Brain Weight

P[P R | PR 4 <

The following pairwise comparisons were made:
Group2 vs. Group 1
Group3 vs. Group 1
Group4 vs. Group 1
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6.1. Parametric/Non-parametric
Levene’s test was used to assess the homogeneity of group variances.

Datasets with at least 3 groups were compared using an overall one-way ANOVA F-test if
Levene’s test was not significant or the Kruskal-Wallis test if it was. If the overall F-test or
Kruskal-Wallis test was found to be significant, then the above pairwise comparisons were
conducted using Dunnett’s or Dunn’s test, respectively.

7. COMPUTERIZED SYSTEMS

Critical computerized systems used in the study are listed below or presented in the appropriate
Phase Report. All computerized systems used in the conduct of this study have been validated;
when a particular system has not satisfied all requirements, appropriate administrative and
procedural controls were implemented to assure the quality and integrity of data.

Text Table 13
Critical Computerized Systems

System Name Version No. Description of Data Collected and/or Analyzed
Provantis 8 In-life; clinical pathology; postmortem
. Test Material receipt, accountability and/or formulation
Dispense 8 .
activities

Statistical analyses of numerical in-life, clinical pathology and
postmortem data
Continuous Monitoring System. Monitoring of standalone
v3.0 Build 1208.8 fridges, freezers, incubators, and selected laboratories to

In-house reporting software

Nevis (using SAS) Nevis 2 (SAS 9.2)

Mesa Laboratories

AmegaView CMS measure temperature, relative humidity, and CO,, as appropriate
MVE 5.4 (M5) Building Automation System. Control of HVAC and other
Johnson Controls Metasys 4'0 building systems, as well as temperature/humidity control and
) trending in selected laboratories and animal rooms
Data acquisition for dose formulation analysis, including
Empower 3 (Waters . . . .
Corporation) Build 3471 SR1 regression analysis and measurement of f:oncentratlon and
recovery of dose formulations using HPLC
BioPlex Manager 4.1 Biomarker data collection
Softmax Pro GxP 5.0.1 IFN-a data collection
Watson LIMS 7.2.0.02 Biomarker data analysis

8. RETENTION OF RECORDS, SAMPLES, AND SPECIMENS

All study-specific raw data, documentation, study plan, study plan amendments, samples,
specimens, and final reports from this study will be transferred to CR MTL archive by no later
than the date of final report issue. One year after issue of the audited draft report, the Sponsor
will be contacted to determine the disposition of materials associated with the study.

Electronic data generated by the Test Facility will be archived as noted above, except that the
data collected using Provantis 8 and reporting files stored on SDMS, which will be archived at
the Charles River Laboratories facility location in Wilmington, MA.

All records, retained samples and specimens, and reports generated from phases or segments
performed by Test Facility-designated subcontractors were returned to the Test Facility for
archiving. Archival location and duration are detailed in the applicable PI report(s).
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All records, retained samples and specimens, and reports generated from phases or segments
performed by Sponsor-designated subcontractors were maintained at Integrated BioTherapeutics,
Inc. Rockville, MD, USA for archiving. The materials will be retained for at least three years.
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9. RESULTS

9.1. Dose Formulation Analyses
(Appendix 3)

The dose formulations concentration results were within specification. Homogeneity testing
showed that the formulation technique used produced homogeneous preparations

9.2. End of Use Bulk Test Item Analysis
(Appendix 3 and Appendix 15)
Concentration and particle size results obtained were consistent with the Certificate of Analysis.

The End of Use bulk Test Item analysis demonstrated a purity of ) ()" which is lower than the
original purity results of Sez , provided by the Sponsor per the Certificate of Analysis.

Although the purity analysis indicated RNA degradation, the concentration and particle size were
within specification. Study animals showed a significant average antibody response against the
ZIKV lysate and increased average antibody titers following the final dose indicating that the
potential decrease in purity did not affect activity. As the original doses were not adjusted for
purity of the drug product, but based on total mRNA concentration, the nominal dose levels were
maintained in the report, tables and appendices.

9.3. Mortality
(Appendix 4)

There were no mortalities during the course of the study.

9.4. Clinical Observations
(Table 1 and Appendix 5)

mRNA-1706-related clinical signs were limited to warm to the touch noted on Day 2, for females
given 129 pg/dose.

9.5. Local Irritation Assessment
(Appendix 6)

Edema and, less frequent, erythema, were noted at the injection site following the first dose for
males and females given > 13 png/dose. The incidence and severity of the findings were
dose-dependent with increased incidence and severity noted at higher doses of mMRNA-1706.
Injection site observations consisted of slight to moderate edema with occasional severe edema
noted at the highest dose tested and slight to mild erythema. The apex of severity was generally
24 hours post dose and was decreased 72 hours post dose. Between Days 2 and 4 only, the
severity of the edema in females given 129 pg/dose was increased and correlated with warmness
of the skin observed clinically. Increased severity reaction was noted following the third (last)
dose in both genders.
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9.6. Body Weights and Body Weight Gains
(Figure 1, Figure 2, Table 2, Table 3, Appendix 7, and Appendix &)

During the weeks of dosing, males and females given 129 pg/dose tend to gain less weight
(0.68X and 0.64X controls, respectively) while the body weight gain was higher during the
off-dose weeks (1.1X and 1.3X controls, respectively) and Week 2 of the recovery period (1.4X
and 3.9X controls, respectively).

9.7. Food Consumption
(Table 4 and Appendix 9)

Slight decreases in food consumption were noted for males and females given 129 pg/dose
during dosing weeks and return close to control values during the off-dose weeks and the
recovery period.

9.8. Ophthalmic Examinations
(Appendix 13)

There were no mRNA-1706-related ocular changes observed during the course of the study. The
findings noted were age-related or incidental in origin and expected in this population of
animals.

9.9. Hematology
(Table 5 and Appendix 10)

mRNA-1706-related hematology changes were noted for males and females at > 13 pg/dose.
Decreases in reticulocyte (RETIC) and/or platelet (PLT) counts, increases in neutrophil (NEUT),
eosinophil (EOS) and/or large unstained cell (LUC) counts (with concomitant increases in white
blood cell (WBC) counts) and decreases in lymphocyte counts (LYM). These changes are
illustrated in Text Table 14.
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Text Table 14
Hematology Changes in Rats Administered mRNA-1706

Dose (ug/dose) 13 65

129

Parameter

Males

Females

Males

Females

Males

| Females

WBC

Day 30

1.6

2.3

1.8

Day 43

NEUT

Day 30

8.2

5.5

14.1

7.2

11.7

7.0

Day 43 - -

LYM

Day 30 - 0.82 - 0.47 - 0.39
Day 43 - -

EOS

Day 30 2.1 4.0 2.7 3.1 2.1 3.6
Day 43 - -

LUC

Day 30 6.0 — 4.1 — 2.4 —
Day 43 - -

RETIC

Day 30 0.77 - 0.68 - 0.69 -
Day 43 - -

PLT

Day 30 0.92 0.97 0.92 0.87 0.85 0.76
Day 43 - -
Changes are expressed as X Fold from mean control value.
‘—*: indicates results were not considered to be meaningfully different from mean control value.
Bolded values were statistically significant.
Shaded boxes indicate no collection at these timepoint for corresponding groups.

Mild increases in WBC counts (up to 2.3X controls) were noted in males given > 13 pg/dose,
mainly due to minimal to moderate increases in NEUT, EOS and LUC (up to 14.1X, 2.7X and
6.0X controls, respectively). Minimal to mild increases in NEUT and EOS (up to 7.2X and 4.0X
controls, respectively) with minimal decreases in LYM (down to 0.39X compared to control)
were noted for females at > 13 pg/dose.

Minimal decreases in RETIC was noted for males at > 13 pg/dose (down to 0.68X controls).

Minimal decreases in PLT were noted in males given 129 pg/dose (down to 0.85X controls) and
females given > 65 pg/dose (down to 0.76X controls).

Any other differences in hematology parameters, including those attaining statistical
significance, were judged to be due to individual or biological variation or lacked true dose
relationship and therefore were considered not mRNA-1706-related.

9.10. Coagulation

(Table 6 and Appendix 11)

mRNA-1706-related increases in fibrinogen (FIB) were noted at > 13 pg/dose. The changes are
illustrated in Text Table 15.
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Dose (ug/dose) 13 65 129
Parameter Males | Females Males | Females Males | Females
FIB
Day 30 2.2 2.0 2.5 2.2 2.4 1.9
Day 43 - -

Changes are expressed as X Fold from mean control value.

‘—*: indicates results were not considered to be meaningfully different from mean control value.
Bolded values were statistically significant.

Shaded boxes indicate no collection at these timepoint for corresponding groups.

Mild increases in FIB were noted for males and females given > 13 pg/dose (up to 2.5X and
2.2X controls, respectively).

Any other differences in the coagulation parameters were judged to be due to individual or
biological variability or lacked true dose relationship and therefore were considered not
mRNA-1706-related.

9.11. Clinical Chemistry

(Table 7 and Appendix 12)

mRNA-1706-related clinical chemistry changes in globulin (GLOB) and A/G ratio were noted
for males given > 13 png/dose. These changes are illustrated in Text Table 16.

Text Table 16
Clinical Chemistry Changes in Rats Administered mRNA-1706

Dose (ug/dose) 13 65 129
Parameter Males | Females Males | Females Males | Females

GLOB

Day 30 1.3 - 1.3 - 1.3 -

Day 43 - -
A/G

Day 30 0.70 - 0.71 - 0.71 -

Day 43 - -

Changes are expressed as X Fold from mean control value.

‘—*: indicates results were not considered to be meaningfully different from mean control value.
Bolded values were statistically significant.

Shaded boxes indicate no collection at these timepoint for corresponding groups.

Minimal increases in GLOB were noted for males at > 13 pg/dose (up to 1.3X controls) and
affected the A/G ratio in that gender (down to 0.70Xto controls).

Any other differences in the clinical chemistry parameters, including those attaining statistical
significance, were judged to be due to individual or biological variability or lacked true dose
relationship and therefore were considered not mRNA-1706-related.
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9.12. Cytokines
(Appendix 14)

Increases in IP-10 and MCP-1 concentrations were observed in males and females. Higher IP-10
concentrations were observed on Day 29, 6 hours post-dose in males and on Day 1, 6 hours
post-dose in females while higher MCP-1 concentrations were observed on Day 29, 6 hours
post-dose for both genders. These changes were statistically significant when compared to
controls. At the end of the recovery period, IP-10 and MCP-1 levels were back to the control
range.

No changes in MIP-1a were noted in males. In females, increases in MIP-1a concentrations
were observed on Day 15 and Day 29, 6 hours post-dose. Peak concentrations were generally
reached on Day 29, 6 hours post-dose. The changes observed were statistically significant.
MIP-1a concentrations were back to the control range at the end of the recovery period.

No changes in TNF-a were noted in females given mRNA-1706. Statistically significant
increases were however observed in treated males on Day 15, 6 hours post-dose.

No mRNA-1706-related changes were observed in IL-1f and IL-6.

Note that the IFN-a results are considered invalid since samples were analyzed with a rat
interferon alpha antibody ELISA kit which detect anti-IFN-a antibodies instead of the cytokine
IFN-o.

9.13. Anti-therapeutic Antibody (ATA) Analysis

(Appendix 16)

On Day 30, sera from animals given mRNA-1706 at 13 pg/dose, 65 pg/dose, 129 pg/dose on
Days 1, 15, and 29 intramuscularly showed detectable antibody responses against the ZIKV
lysate. On Day 43, the antibody titers were higher than those on Day 30.

9.14. Gross Pathology

(Appendix 17)

9.14.1. Terminal Euthanasia(Day 30)

mRNA-1706-related gross pathology findings were limited to the injection site (firm
consistency, swelling) and to the inguinal, popliteal, and iliac lymph nodes (enlargement), and
are summarized in Text Table 17.
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Summary of Gross Pathology Findings — Terminal Euthanasia (Day 30)

Males Females
Group 1 2 3 4 1 2 3 4
Dose (ng/dose) 0 13 65 129 0 13 65 129
No. Animals Examined 10 10 10 10 10 10 10 10
Site, injection
(No. Examined) 10 10 10 10 10 10 10 10
Abnormal consistency, 10 10 10 10 10 10
firm
Swelling 0 4 7 7 0 6 8 9
Lymph node, inguinal
(No. Examined) 10 10 10 10 10 10 10 10
Enlargement 0 2 5 6 0 1 1 4
Lymph node, popliteal
(No. Examined) 10 10 10 10 10 10 10 10
Enlargement 0 3 8 7 0 4 5 4
Lymph node™’
(No. Examined) 0 ! 7 4 0 2 4 6
Enlargement 0 1 7 4 0 2 4 6

a

nodes are presented.

Tissues presented are considered as gross lesions.

The tissue, Lymph node, included iliac and mediastinal lymph nodes at collection. Here, only iliac lymph

Other gross findings observed were considered incidental, of the nature commonly observed in
this strain and age of Sprague-Dawley rats, and/or were of similar incidence in control and Test
Item-treated animals and, therefore, were considered not mRNA-1706-related.

9.14.2.
(Appendix 17)

Recovery Euthanasia(Day 43)

mRNA-1706-related enlargement of the lymph nodes noted at the terminal euthanasia was still
observed, but at a lower incidence, in males at the end of the recovery period (Day 43) and is
summarized in Text Table 18, however no microscopic correlate was noted at this time point.
Injection sites were grossly unremarkable at the end of the recovery period.

Text Table 18

Summary of Gross Pathology Findings — Recovery Euthanasia (Day 43)

Males Females
Group 1 2 3 4 1 2 3 4
Dose (ng/dose) 0 13 65 129 0 13 65 129
No. Animals Examined 5 - - 5 5 - - 5
Lymph node, inguinal 5 ) ) 5 5 ) ) 5
(No. Examined)

Enlargement 0 - - 2 0 - - 0
Lymph node, popliteal 5 ) ) 5 5 ) ) 5
(No. Examined)

Enlargement 0 - - 2 0 - - 0

Other gross findings observed were considered incidental, of the nature commonly observed in
this strain and age of Sprague-Dawley rats, and/or were of similar incidence in control and
treated animals and, therefore, were considered not mRNA-1706-related.
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9.15. Organ Weights
(Appendix 17)

There were no mRNA-1706-related organ weight changes noted at the terminal and recovery
necropsies.

There were isolated organ weight values that were statistically different from their respective
controls. There were, however, no patterns, trends, or correlating data to suggest these values
were toxicologically relevant. Thus, the organ weight differences observed were considered
incidental and/or related to difference of sexual maturity and not mRNA-1706-related.

9.16. Histopathology
(Appendix 17)

9.16.1. Terminal Euthanasia (Day 30)

mRNA-1706-related microscopic findings were noted in the liver of males, and in both genders
in the spleen, the injection site, and in tissues surrounding lymph nodes regional to the injection
site, and are summarized in Text Table 19.

Text Table 19
Summary of Microscopic Findings — Terminal Euthanasia (Day 30)

Males Females
Group 1 2 3 4 1 2 3 4
Dose (ug/dose) 0 13 65 129 0 13 65 129
No. Animals Examined 10 10 10 10 10 10 10 10
Liver (No. Examined) 10 10 10 10 10 10 10 10
Vacuolation (1 3) 4 (5) (7N (®) (®) (5)
Minimal 1 3 4 5 7 8 8 5
Spleen (No. Examined) 10 10 10 10 10 10 10 10
Decreased cellularity; lymphoid,
periarteriolar lymphoid sheath ©) “) ) (10) ©) () ©) (10)
Minimal 0 4 7 7 0 5 9 5
Mild 0 0 0 3 0 0 0 5
Site, injection (No. Examined) 10 10 10 10 10 10 10 10
Inflammation (0)* (10) (10) (10) (0) (10) (10) (10)
Minimal 0 0 0 0 0 1 0 0
Mild 0 0 0 0 0 6 2 4
Moderate 0 10 10 10 0 3 8 6
Lymph node, inguinal (No. Examined) 10 10 10 10 10 10 10 10
Infiltration, mixed cell (0) (0) (0) 2) (0) (0) 1) 3)
Minimal 0 0 0 1 0 0 0 0
Mild 0 0 0 1 0 0 1 3
Lymph node, popliteal (No. Examined) 10 10 10 10 10 10 10 10
Infiltration, mixed cell 0) (6) @) (®) 0) ) (10) )
Minimal 0 0 2 6 0 7 4 2
Mild 0 6 5 2 0 2 6 7

* Numbers in parentheses represent the number of animals with the finding.

Other microscopic findings observed were considered incidental, of the nature commonly
observed in this strain and age of Sprague-Dawley rats, and/or were of similar incidence and
severity in control and treated animals and, therefore, were considered not mRNA-1706-related.
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9.16.2. Recovery Euthanasia (Day 43)

Findings noted at the terminal euthanasia were not observed at the end of the recovery period
(Day 43). Other microscopic findings observed were considered incidental, of the nature
commonly observed in this strain and age of Sprague-Dawley rats, and/or were of similar
incidence and severity in control and treated animals and, therefore, were considered not
mRNA-1706-related.
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10. CONCLUSION

In conclusion, administration of mRNA-1706 by intramuscular injection for 1 month (3 doses)
was clinically well tolerated in rats up to 129 pg/dose. A positive antibody response against
ZIKV was determined at the end of the dosing period which persisted, as determined by a higher
antibody titers noted following a two-week recovery period. At > 13 pg/dose, dose-dependent
changes in clinical signs, clinical pathology parameters and cytokines levels were consistent with
an inflammatory response at the injection site. Dose-dependent target organ effects were limited
to the injection site, tissues surrounding lymph nodes regional to the injection site, spleen, and
liver of animals given mRNA-1706. At the end of the recovery period, all changes were partially
or fully recovered.
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Summary of Body Weights - Males
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Summary of Body Weights - Females
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]Elble 1 Summary of Clinical Observations
5002045
Day numbers relative to Start Date
Sex: Male
0 13 65
ug/dose ug/dose ug/dose
Skin, Red
Number of Observations 1
Number of Animals 1
Days from - to 21 21
Skin, Scab
Number of Observations 14 3 2
Number of Animals 6 3 1
Days from - to 14 43 -1 30 -1 7
Fur, Erected
Number of Observations 1
Number of Animals 1
Days from - to -14 -14
Fur, Staining, Brown
Number of Observations
Number of Animals
Days from - to
Fur, Staining, Red
Number of Observations 1
Number of Animals 1
Days from - to 28 28
Fur, Thin Cover
Number of Observations 1 2
Number of Animals 1 2
Days from - to 28 28 -1 1

Nictitating MembraneProtruding
Number of Observations
Number of Animals
Days from - to

129
ug/dose
14
6
-1 43
1
1
43 43
2
1
21 28
11
6
-1 30
1
1
-14 -14
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Sex: Female

Vocalization Increased

Number of
Number of
Days from

Caught in Cage
Number of
Number of
Days from

Observations
Animals
- to

Observations
Animals
- to

Dehydrated Suspected

Number of
Number of
Days from

Warm to Touch
Number of
Number of
Days from

Skin, Red
Number of
Number of
Days from

Skin, Dry
Number of
Number of
Days from

Skin, Lesion
Number of
Number of
Days from

Observations
Animals
- to

Observations
Animals
- to

Observations
Animals
- to

Observations
Animals
- to

Observations
Animals
- to

Day numbers relative to Start Date

ug/dose

42

42

13 65
ug/dose ug/dose
1
1
-1 1
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Table 1 Summary of Clinical Observations

5002045

Day numbers relative to Start Date

Sex: Female

0 13 65 129
ug/dose ug/dose ug/dose ug/dose
Skin, Scab
Number of Observations 15 3 4 9
Number of Animals 8 1 3 5
Days from - to -1 30 -1 14 7 30 7 43
Fur, Staining, Red
Number of Observations 1 . . 7
Number of Animals 1 . . 4
Days from - to 43 43 . . 28 43
Fur, Thin Cover
Number of Observations 5 3 . 1
Number of Animals 1 1 . 1
Days from - to -1 30 -1 14 . 21 21
Tail, Sloughing
Number of Observations 2
Number of Animals 1
Days from - to 28 30
Pinna Partly Missing
Number of Observations 7 . 4 5
Number of Animals 1 . 1 1
Days from - to 7 43 . 14 30 7 30
Nail Missing
Number of Observations 3
Number of Animals 1
Days from - to 14 28
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Group / Day
Sex -9 -1 7 14 21 28 35 42
M Mean 198.5 268.9 331.7 388.9 437.6 486.5 495.8 525.0
SD 10.4 17.6 242 30.0 345 38.0 36.0 33.6
N 15 15 15 15 15 15 5 5
oM Mean 196.9 268.2 328.1 385.2 430.4 479.5 -- --
SD 5.7 10.2 13.2 14.1 18.8 22.1 -- --
N 10 10 10 10 10 10 -- --
%Diff G1 -0.8 -0.2 -1.1 -1.0 -1.6 -1.4 -- --
3M Mean 196 .4 270.6 3235 386.2 422.0 473.5 -- --
SD 5.8 7.9 9.5 12.9 16.3 19.8 -- --
N 10 10 10 10 10 10 -- --
%Diff G1 -1.1 0.6 2.5 -0.7 -3.6 2.7 -- --
4M Mean 197.7 271.1 314.1 379.2 412.1 468.7 495.6 537.4
SD 9.1 14.2 18.9 24 .4 30.4 37.2 58.3 57.2
N 15 15 15 15 15 15 5 5
%Diff G1 -0.4 0.8 -5.3 2.5 -5.8 -3.6 0.0 2.4
5002045
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Group 1 - Reference Item
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Group 2 - mRNA-1706 13 pg/dose
Group 4 - mRNA-1706 129 pg/dose
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Group / Day
Sex -10 -1 7 14 21 28 35 42
IF Mean 180.9 219.6 2442 264.5 284.5 298.3 328.6 334.0
SD 7.0 10.2 13.2 16.2 20.6 21.8 30.9 30.6
N 15 15 15 15 15 15 5 5
2F Mean 181.4 222.3 248.5 272.3 289.1 301.5 -- --
SD 42 7.9 9.1 14.1 16.5 18.8 -- --
N 10 10 10 10 10 10 -- --
%Diff G1 0.3 1.2 1.8 2.9 1.6 1.1 -- --
3F Mean 180.9 224.6 245 .4 271.8 287.8 307.1 -- --
SD 4.0 8.6 12.6 20.5 22.7 25.9 -- --
N 10 10 10 10 10 10 -- --
%Diff G1 0.0 2.3 0.5 2.7 1.2 3.0 -- --
4F Mean 180.7 223.6 239 .4 265.7 281.9 299.9 297 .4 318.6
SD 7.0 13.9 16.6 23.5 21.5 22.0 12.6 11.5
N 15 15 15 15 15 15 5 5
%Diff G1 -0.1 1.8 2.0 0.5 -0.9 0.5 9.5 -4.6
5002045
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Table 3

Summary of Body Weight Gains (g)

Group 1 - Reference Item Group 2 - mRNA-1706 13 pg/dose
Group 3 - mRNA-1706 65 ng/dose Group 4 - mRNA-1706 129 pg/dose
Group / Day
Sex Change Change Change Change Change Change Change
9--1 -1-7 7-14 14 - 21 21-28 -1-28 28 - 35
M Mean 70.3 62.9 57.2 48.7 48.9 217.6 20.8
SD 8.6 10.2 8.4 6.0 6.8 26.2 8.8
N 15 15 15 15 15 15 5
M Mean 71.3 59.9 57.1 45.2 49.1 211.3 --
SD 7.5 5.8 4.4 7.3 7.0 19.2 --
N 10 10 10 10 10 10 --
M Mean 74.2 52.9a 62.7 35.8f 51.5 202.9 --
SD 43 3.8 6.9 4.6 8.1 16.5 --
N 10 10 10 10 10 10 --
4M Mean 73.5 43.0c 65.1e 32.9f 56.7d 197.6 16.2
SD 7.4 8.1 6.4 9.1 9.4 27.1 7.5
N 15 15 15 15 15 15 5

Significantly different from control group 1 value :a=p<0.05,b=p=<0.01,c=p=<0.001 (Dunn)
d=p<0.05,e=p<0.01,f=p<0.001 (Dunnett)

5002045
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Table 3

Summary of Body Weight Gains (g)

Group 1 - Reference Item
Group 3 - mRNA-1706 65 pg/dose

Group 2 - mRNA-1706 13 pg/dose
Group 4 - mRNA-1706 129 pg/dose

Group / Day
Sex Change Change
35-42 28 - 42
M Mean 29.2 50.0
SD 5.2 7.0
N 5 5
2M Mean -- --
SD -- --
N - -
M Mean -- --
SD -- --
N - -
4M Mean 41.8b 58.0
SD 4.0 7.1
N 5 5

Significantly different from control group 1 value :a=p<0.05,b=p=<0.01,c=p=<0.001 (T-test)

5002045
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Table 3

Summary of Body Weight Gains (g)

Group 2 - mRNA-1706 13 pg/dose
Group 4 - mRNA-1706 129 pg/dose

Group 1 - Reference Item
Group 3 - mRNA-1706 65 pg/dose

Group / Day
Sex Change Change Change Change Change Change Change
-10 - -1 -1-7 7-14 14-21 21-28 -1-28 28 - 35

IF Mean 38.7 24.6 20.3 19.9 13.8 78.7 26.0
SD 7.5 6.7 5.0 6.7 5.7 16.0 19.0
N 15 15 15 15 15 15 5

2F Mean 40.9 26.2 23.8 16.8 12.4 79.2 --
SD 6.9 4.1 6.5 49 5.8 13.1 --
N 10 10 10 10 10 10 -

3F Mean 43.7 20.8 26.4 16.0 19.3a 82.5 --
SD 6.0 6.1 10.5 8.1 5.1 20.3 --
N 10 10 10 10 10 10 -

4F Mean 429 15.8b 26.3 16.2 17.9 76.3 9.4
SD 9.2 9.0 7.9 9.8 4.6 11.8 5.5
N 15 15 15 15 15 15 5

Significantly different from control group 1 value :a=p<0.05,b=p<0.01,c=p<0.001 (Dunnett)

5002045
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Table 3

Summary of Body Weight Gains (g)

Group 1 - Reference Item
Group 3 - mRNA-1706 65 pg/dose

Group 2 - mRNA-1706 13 pg/dose
Group 4 - mRNA-1706 129 pg/dose

Group / Day
Sex Change Change
35-42 28 -42
IF Mean 54 31.4
SD 21.7 11.7
N 5 5
2F Mean -- --
SD -- --
N - -
3F Mean -- --
SD -- --
N - -
4F Mean 21.2 30.6
SD 1.9 4.4
N 5 5
5002045
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Summary of Food Consumption (g/animal/day)

Group 1 - Reference Item

Group 3 - mRNA-1706 65 pg/dose
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Group 2 - mRNA-1706 13 pg/dose
Group 4 - mRNA-1706 129 pg/dose

Group / Day (From/To)
Sex -1 1/8 8/15 15/22 22/29 29/36 36/42
M Mean 29.27 31.01 32.30 32.97 33.59 31.60 32.86
SD 2.32 2.37 2.36 2.44 2.24 1.10 1.15
N 15 15 15 15 15 5 5
oM Mean 27.90 29.69 32.55 32.17 33.86 -- --
SD 1.25 0.87 1.14 1.53 1.50 -- --
N 10 10 10 10 10 -- --
%Diff G1 -4.67 -4.25 0.77 -2.44 0.79 -- --
3M Mean 28.19 27.84 32.36 29.21 32.76 -- --
SD 0.67 0.25 0.97 1.26 1.27 -- --
N 10 10 7 10 10 -- --
%Diff G1 -3.68 -10.21 0.18 -11.41 -2.48 -- --
4M Mean 28.92 27.21 33.90 30.17 35.55 33.48 38.16
SD 1.85 2.36 2.63 3.08 2.94 422 3.78
N 12 15 15 15 15 5 5
%Diff G1 -1.20 -12.23 4.95 -8.51 5.81 5.95 16.13
5002045
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Table 4

Summary of Food Consumption (g/animal/day)

Group 1 - Reference Item Group 2 - mRNA-1706 13 pg/dose

Group 3 - mRNA-1706 65 ng/dose Group 4 - mRNA-1706 129 pg/dose

Group / Day (From/To)

Sex -1 1/8 8/15 15/22 22/29 29/36 36/42

IF Mean 20.55 21.72 23.35 23.59 24 .48 26.84 25.84
SD 1.16 1.20 1.67 1.38 1.14 0.77 1.04
N 15 15 15 15 15 5 5

2F Mean 20.63 21.54 23.15 22.50 23.60 -- --
SD 0.68 1.02 0.98 1.05 0.92 -- --
N 10 10 10 10 10 -- --
%Diff G1 0.41 -0.83 -0.87 -4.61 -3.59 -- --

3F Mean 21.69 21.64 24.20 23.27 25.85 -- --
SD 0.65 1.53 2.72 2.45 1.85 -- --
N 10 10 10 10 10 -- --
%Diff G1 5.56 -0.37 3.63 -1.34 5.60 -- --

4F Mean 21.23 20.06 22.85 22.07 24.32 21.58 24 .84
SD 1.23 0.59 1.22 0.96 1.23 0.44 0.05
N 15 15 15 15 15 5 5
%Diff G1 3.34 -7.64 -2.17 -6.44 -0.65 -19.60 -3.87

5002045
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Table 5

Summary of Hematology Values: Day 30

Group 1 - Reference Item Group 2 - mRNA-1706 13 pg/dose

Group 3 - mRNA-1706 65 pg/dose Group 4 - mRNA-1706 129 pg/dose

Group /

Sex WBC NEUT LYMPH MONO EOS BASO LUC

10"3/uL 10"3/ul 10"3/ul 10"3/ul 10"3/ul 10"3/ul 10"3/ul

M Mean 7.999 0.794 6.906 0.158 0.070 0.014 0.057
SD 1.232 0.192 1.143 0.034 0.033 0.007 0.013
N 10 10 10 10 10 10 10

M Mean 13.136f 6.501 5.892 0.264b 0.147 0.019 0.341c
SD 2.148 1.405 1.233 0.128 0.052 0.011 0.113
N 10 10 10 10 10 10 9
%Diff G1 64.221 718.766 -14.683 67.089 110.000 35.714 498 .441

3IM Mean 18.125f 11.215¢ 6.231 0.253 0.189b 0.028d 0.234c¢
SD 2.435 1.958 1.774 0.148 0.095 0.015 0.079
N 10 10 10 10 10 10 9
%Diff G1 126.591 1312.469 -9.774 60.127 170.000 100.000 311.306

IM Mean 14 .212f 9.256¢ 4.487d 0.211 0.149 0.010 0.137
SD 3.111 1.479 2.703 0.070 0.124 0.009 0.063
N 10 10 10 10 10 10 7
%Diff G1 77.672 1065.743 -35.028 33.544 112.857 -28.571 140.602

Significantly different from control group 1 value :a=p<0.05,b=p=<0.01,c=p<0.001 (Dunn)
d=p<0.05,e=p=<0.01,f=p<0.001 (Dunnett)

5002045
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Table 5

Summary of Hematology Values: Day 30

Group 1 - Reference Item

Group 3 - mRNA-1706 65 pg/dose

Group 2 - mRNA-1706 13 pg/dose

Group 4 - mRNA-1706 129 pg/dose
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Group /
Sex RBC HGB HCT MCV MCH MCHC RDW
1076/uL g/dL % fL(um3) pg g/dL %

M Mean 7.770 14.41 42.64 54.92 18.55 33.76 12.34
SD 0.238 0.37 1.15 2.01 0.67 0.44 0.52
N 10 10 10 10 10 10 10

M Mean 7.968 14.67 43.19 54.19 18.41 33.95 12.80
SD 0.271 0.59 1.60 1.40 0.47 0.28 0.31
N 10 10 10 10 10 10 10
%Diff G1 2.548 1.80 1.29 -1.33 -0.75 0.56 3.73

3M Mean 7.805 14.41 42.63 54.63 18.48 33.82 13.12¢
SD 0.338 0.78 2.21 1.70 0.79 0.65 0.38
N 10 10 10 10 10 10 10
%Diff G1 0.450 0.00 -0.02 -0.53 -0.38 0.18 6.32

4AM Mean 7.965 15.00 4421 55.55 18.83 33.93 13.58¢
SD 0.312 0.53 1.31 1.70 0.73 0.54 0.50
N 10 10 10 10 10 10 10
%Diff G1 2.510 4.09 3.68 1.15 1.51 0.50 10.05

Significantly different from control group 1 value :a=p=<0.05,b=p=<0.01,c=p<0.001 (Dunnett)

5002045
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Group 2 - mRNA-1706 13 pg/dose
Group 4 - mRNA-1706 129 pg/dose

Table 5

Summary of Hematology Values: Day 30

Group 1 - Reference Item

Group 3 - mRNA-1706 65 pg/dose

Group /

Sex PLT RETIC

1073/ul 10"9/L

M Mean 1117.7 257.59
SD 172.9 35.75
N 10 10

M Mean 1027.2 198.37¢
SD 255.8 18.00
N 10 10
%Diff G1 -8.1 -22.99

M Mean 1029.5 174.65¢
SD 158.7 22.90
N 10 10
%Diff G1 -7.9 -32.20

IM Mean 949.6 176.42¢
SD 179.2 35.00
N 10 10
%Diff G1 -15.0 -31.51

Significantly different from control group 1 value :a=p=<0.05,b=p=<0.01,c=p<0.001 (Dunnett)

5002045
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Table 5

Summary of Hematology Values: Day 30

Group 1 - Reference Item

Group 3 - mRNA-1706 65 pg/dose

Group 2 - mRNA-1706 13 pg/dose
Group 4 - mRNA-1706 129 pg/dose
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Group /
Sex WBC NEUT LYMPH MONO EOS BASO LUC
10"3/ulL 10"3/uL 10"3/ulL 10"3/ulL 10"3/ulL 10"3/ulL 10"3/ulL

1F Mean 7.061 0.802 5.959 0.174 0.058 0.010 0.058
SD 1.321 0.322 1.247 0.066 0.016 0.005 0.038
N 9 9 9 9 9 9 9

JF Mean 9.875 4.397a 4.903 0.147 0.232¢ 0.017 0.177a
SD 2.542 1.101 1.711 0.064 0.080 0.009 0.125
N 10 10 10 10 10 10 10
%Diff G1 39.851 448.102 -17.720 -15.732 301.538 70.000 206.346

3F Mean 8.931 5.757¢ 2.813f 0.114 0.178a 0.005 0.070
SD 2.117 0.917 1.410 0.088 0.111 0.007 0.020
N 10 10 10 10 10 10 9
%Diff G1 26.482 617.632 -52.793 -34.650 208.077 -50.000 21.154

4F Mean 8.316 5.576¢ 2.308f 0.116 0.206b 0.009 0.112
SD 2.905 2.377 0.810 0.066 0.085 0.006 0.062
N 10 10 10 10 10 10 9
%Diff G1 17.772 595.069 -61.268 -33.503 256.538 -10.000 94.231

Significantly different from control group 1 value :a=p<0.05,b=p=<0.01,c=p<0.001 (Dunn)

5002045
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Table 5

Summary of Hematology Values: Day 30

Group 1 - Reference Item

Group 3 - mRNA-1706 65 pg/dose

Group 2 - mRNA-1706 13 pg/dose
Group 4 - mRNA-1706 129 pg/dose
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Group /
Sex RBC HGB HCT MCV MCH MCHC RDW
1076/uL g/dL % fL(um3) pg g/dL %

1F Mean 7.783 14.24 40.39 51.89 18.31 35.30 10.83
SD 0.329 0.46 1.27 1.29 0.70 0.52 0.27
N 9 9 9 9 9 9 9

2F Mean 7.866 14.49 41.13 52.33 18.43 35.23 11.10
SD 0.592 0.93 2.90 0.98 0.56 0.55 0.26
N 10 10 10 10 10 10 10
%Diff G1 1.062 1.72 1.83 0.85 0.65 -0.20 2.46

3F Mean 7.975 14.99 42.33 53.12 18.85 35.47 11.91f
SD 0.392 0.54 1.52 1.73 0.73 0.53 0.36
N 10 10 10 10 10 10 10
%Diff G1 2.463 5.23 4.81 2.37 2.94 0.48 9.94

4F Mean 8.120 15.16a 42 .88a 52.84 18.68 35.34 12.22f
SD 0.435 0.67 2.08 1.17 0.51 0.37 0.41
N 10 10 10 10 10 10 10
%Diff G1 4.325 6.43 6.17 1.83 2.01 0.11 12.80

Significantly different from control group 1 value :a=p<0.05,b=p=<0.01,c=p<0.001 (Dunn)
d=p<0.05,e=p=<0.01,f=p<0.001 (Dunnett)

5002045
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Table 5

Summary of Hematology Values: Day 30

Group 1 - Reference Item

Group 3 - mRNA-1706 65 pg/dose

Group /
Sex PLT RETIC
10"3/uL 10"9/L

1F Mean 1145.8 194.90
SD 85.3 35.25
N 9 9

2F Mean 1115.8 150.91b
SD 127.5 17.17
N 10 10
%Diff G1 -2.6 -22.57

3F Mean 995.0a 176.97
SD 109.0 33.10
N 10 10
%Diff G1 -13.2 -9.20

4F Mean 866.2c 192.20
SD 140.9 34.21
N 10 10
%Diff G1 -24.4 -1.39

Group 2 - mRNA-1706 13 pg/dose
Group 4 - mRNA-1706 129 pg/dose

Significantly different from control group 1 value :a=p=<0.05,b=p=<0.01,c=p<0.001 (Dunnett)

5002045
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Table 5

Summary of Hematology Values: Day 43

Group 1 - Reference Item

Group 4 - mRNA-1706 129 pg/dose
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Group /
Sex WBC NEUT LYMPH MONO EOS BASO LUC
10"3/uL 10"3/uL 10"3/uL 10"3/uL 10"3/ul 10"3/ul 10"3/ul

M Mean 9.914 1.204 8.326 0.212 0.100 0.016 0.050
SD 2.212 0.350 2.049 0.073 0.043 0.009 0.025
N 5 5 5 5 5 5 5

4M Mean 8.226 1.456 6.430 0.238 0.066 0.016 0.024
SD 1.949 0.531 1.704 0.144 0.032 0.005 0.009
N 5 5 5 5 5 5 5
%Diff G1 -17.026 20.930 -22.772 12.264 -34.000 0.000 -52.000

5002045
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Table 5

Summary of Hematology Values: Day 43

Group 1 - Reference Item

Group 4 - mRNA-1706 129 pg/dose

Page 60

Test Facility Study No. 5002045

Group /

Sex RBC HGB HCT MCV MCH MCHC RDW
10"6/ulL g/dL % fL(um3) pg g/dL %

M Mean 7.580 13.32 40.38 53.28 17.56 32.98 12.56
SD 0.285 0.37 1.17 2.02 0.59 0.18 0.90
N 5 5 5 5 5 5 5

4AM Mean 7.416 13.32 40.72 54.94 17.98 32.72 13.66
SD 0.199 0.29 0.72 1.28 0.46 0.43 0.71
N 5 5 5 5 5 5 5
%Diff G1 -2.164 0.00 0.84 3.12 2.39 -0.79 8.76

5002045
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Table 5

Summary of Hematology Values: Day 43

Group 1 - Reference Item

Group /
Sex PLT RETIC
10"3/uL 10"9/L

M Mean 1095.0 221.56
SD 2332 25.57
N 5 5

4M Mean 1114.6 245 .88
SD 155.1 33.19
N 5 5
%Diff G1 1.8 10.98

5002045

Group 4 - mRNA-1706 129 pg/dose
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Table 5

Summary of Hematology Values: Day 43

Group 1 - Reference Item

Group 4 - mRNA-1706 129 pg/dose
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Group /
Sex WBC NEUT LYMPH MONO EOS BASO LUC
10"3/uL 10"3/uL 10"3/uL 10"3/uL 10"3/ul 10"3/ul 10"3/ul

1F Mean 6.810 0.664 5.900 0.120 0.068 0.010 0.042
SD 1.901 0.288 1.628 0.059 0.022 0.007 0.020
N 5 5 5 5 5 5 5

4F Mean 6.462 0.756 5.498 0.112 0.050 0.008 0.038
SD 2.512 0.329 2.131 0.048 0.012 0.008 0.025
N 5 5 5 5 5 5 5
%Diff G1 -5.110 13.855 -6.814 -6.667 -26.471 -20.000 -9.524

5002045
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Table 5

Summary of Hematology Values: Day 43

Group 1 - Reference Item Group 4 - mRNA-1706 129 pg/dose

Group /

Sex RBC HGB HCT MCV MCH MCHC RDW

10"6/ulL g/dL % fL(um3) pg g/dL %

1F Mean 7.480 13.30 39.70 53.10 17.78 33.50 11.28
SD 0.489 0.84 2.06 0.99 0.22 0.57 0.13
N 5 5 5 5 5 5 5

4F Mean 7.060 12.82 38.96 55.22a 18.14 32.86 13.16d
SD 0.227 0.19 0.39 1.52 0.42 0.26 0.46
N 5 5 5 5 5 5 5
%Diff G1 -5.615 -3.61 -1.86 3.99 2.02 -1.91 16.67

Significantly different from control group 1 value :a=p<0.05,b=p<0.01,c=p<0.001 (T-test)
d=p=<0.05,e=p=<0.01,f=p=<0.001 (Wilcoxon)

5002045
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Table 5

Summary of Hematology Values: Day 43

Group 1 - Reference Item Group 4 - mRNA-1706 129 pg/dose

Group /

Sex PLT RETIC

1073/l 10"9/L

1F Mean 1100.0 166.46
SD 58.7 42.62
N 5 5

4F Mean 1231.0 225 .46a
SD 1353 24.89
N 5 5
%Diff G1 11.9 35.44

Significantly different from control group 1 value :a=p<0.05,b=p<0.01,c=p<0.001 (T-test)

5002045
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Table 6

Summary of Coagulation Values: Day 30

Group 1 - Reference Item

Group 3 - mRNA-1706 65 pg/dose

Group 2 - mRNA-1706 13 pg/dose
Group 4 - mRNA-1706 129 pg/dose

Group /
Sex PT APTT FIB
sec sec mg/dL

M Mean 15.12 15.57 300.8
SD 1.40 0.69 28.9
N 10 10 10

M Mean 13.86 18.27f 662.0f
SD 0.49 0.67 51.0
N 10 10 10
%Diff G1 -8.33 17.34 120.1

M Mean 12.79b 19.95¢ 742 3f
SD 0.51 0.70 55.1
N 10 10 10
%Diff G1 -15.41 28.13 146.8

4M Mean 19.78 12.37f 727.7f
SD 2.14 0.53 56.5
N 10 10 10
%Diff G1 30.82 -20.55 141.9

Significantly different from control group 1 value :a=p<0.05,b=p=<0.01,c=p<0.001 (Dunn)
d=p<0.05,e=p=<0.01,f=p<0.001 (Dunnett)

5002045
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Table 6

Summary of Coagulation Values: Day 30

Group 1 - Reference Item

Group 3 - mRNA-1706 65 pg/dose

Group 2 - mRNA-1706 13 pg/dose
Group 4 - mRNA-1706 129 pg/dose

Group /
Sex PT APTT FIB
sec sec mg/dL

1F Mean 15.04 15.64 236.3
SD 0.60 0.74 21.2
N 9 9 9

2F Mean 15.33 18.76¢ 478.6¢
SD 0.90 1.14 24 .4
N 10 10 10
%Diff G1 1.90 19.91 102.5

3F Mean 15.29 19.17¢ 510.5¢
SD 0.48 0.93 29.8
N 10 10 10
%Diff G1 1.63 22.54 116.0

4F Mean 16.45b 20.28¢ 457.5¢
SD 1.07 0.71 34.9
N 10 10 10
%Diff G1 9.34 29.63 93.6

Significantly different from control group 1 value :a=p=<0.05,b=p=<0.01,c=p<0.001 (Dunnett)

5002045
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Table 6

Summary of Coagulation Values: Day 43

Group 1 - Reference Item

Group /

Sex PT APTT FIB

sec sec mg/dL

M Mean 17.02 15.96 271.2
SD 0.84 0.66 15.7
N 5 5 5

IM Mean 17.43 15.88 254 .8
SD 0.97 0.49 18.1
N 4 4 4
%Diff G1 2.38 -0.53 -6.1

5002045

Group 4 - mRNA-1706 129 pg/dose
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Table 6

Summary of Coagulation Values: Day 43

Group 1 - Reference Item Group 4 - mRNA-1706 129 pg/dose
Group /
Sex PT APTT FIB
sec sec mg/dL
1F Mean 17.14 15.48 226.8
SD 0.62 0.24 19.9
N 5 5 5
4F Mean 17.70 16.00a 206.4
SD 0.53 0.37 19.7
N 5 5 5
%Diff G1 3.27 3.36 -9.0

Significantly different from control group 1 value :a=p<0.05,b=p<0.01,c=p<0.001 (T-test)

5002045
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Table 7

Summary of Clinical Chemistry Values: Day 30

Group 1 - Reference Item

Group 3 - mRNA-1706 65 pg/dose

Group 2 - mRNA-1706 13 pg/dose
Group 4 - mRNA-1706 129 pg/dose
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Group /
Sex AST ALT ALP GGT CK TBIL UREAN
U/L U/L U/L U/L U/L mg/dL mg/dL
M Mean 71.9 429 161.0 2.0 346.5 0.070 13.8
SD 17.1 9.6 39.5 0.0 187.2 0.017 23
N 10 10 10 10 10 10 10
M Mean 90.8 441 161.9 2.0 631.7 0.087 17.5a
SD 23.4 7.7 30.2 0.0 382.2 0.025 2.8
N 10 10 10 10 10 10 10
%Diff G1 26.3 2.8 0.6 0.0 82.3 24.286 26.8
3M Mean 78.8 38.9 164.7 2.0 410.9 0.097a 17.5a
SD 15.6 4.8 23.6 0.0 197.7 0.025 2.8
N 10 10 10 10 10 10 10
%Diff G1 9.6 93 23 0.0 18.6 38.571 26.8
AM Mean 96.1a 42.5 212.2b 2.0 521.0 0.102a 16.9a
SD 18.2 10.5 42.0 0.0 285.9 0.029 3.0
N 10 10 10 10 10 10 10
%Diff G1 33.7 -0.9 31.8 0.0 50.4 45.714 22.5

Significantly different from control group 1 value :a=p=<0.05,b=p=<0.01,c=p<0.001 (Dunnett)

5002045
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Table 7

Summary of Clinical Chemistry Values: Day 30

Group 1 - Reference Item
Group 3 - mRNA-1706 65 pg/dose

Group 2 - mRNA-1706 13 pg/dose
Group 4 - mRNA-1706 129 pg/dose
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Group /
Sex CREAT GLUC CHOL TRIG TPROT ALB GLOB
mg/dL mg/dL mg/dL mg/dL g/dL g/dL g/dL

M Mean 0.30 211.0 78.4 83.8 5.63 3.86 1.77
SD 0.00 48.6 20.1 459 0.21 0.11 0.22
N 10 10 10 10 10 10 10

M Mean 0.36 177.6 65.5 55.6 5.78 3.49f 2.29f
SD 0.05 35.1 11.1 21.0 0.23 0.12 0.15
N 10 10 10 10 10 10 10
%Diff G1 20.00 -15.8 -16.5 -33.7 2.66 -9.59 29.38

3M Mean 0.42¢ 173.8 73.2 60.8 5.85 3.55¢ 2.30f
SD 0.06 20.1 16.6 17.3 0.20 0.13 0.17
N 10 10 10 10 10 10 10
%Diff G1 40.00 -17.6 -6.6 -27.4 3.91 -8.03 29.94

4AM Mean 0.40c 163.3 77.3 69.6 5.83 3.55¢ 2.28f
SD 0.05 31.9 17.4 27.8 0.26 0.13 0.21
N 10 10 10 10 10 10 10
%Diff G1 33.33 -22.6 -1.4 -16.9 3.55 -8.03 28.81

Significantly different from control group 1 value :a=p<0.05,b=p=<0.01,c=p<0.001 (Dunn)
d=p<0.05,e=p=<0.01,f=p<0.001 (Dunnett)
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Table 7

Summary of Clinical Chemistry Values: Day 30

Group 1 - Reference Item

Group 3 - mRNA-1706 65 pg/dose
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Group 2 - mRNA-1706 13 pg/dose
Group 4 - mRNA-1706 129 pg/dose

Group /
Sex A/G CA PHOS NA K CL
ratio mg/dL mg/dL mmol/L mmol/L mmol/L

M Mean 2.21 10.49 8.66 140.4 5.04 101.2
SD 0.30 0.17 0.74 1.6 0.27 1.6
N 10 10 10 10 10 10

M Mean 1.54c 10.87¢ 8.47 139.4 5.59% 100.0
SD 0.11 0.26 0.49 1.2 0.41 1.2
N 10 10 10 10 10 10
%Diff G1 -30.32 3.62 -2.19 -0.7 10.91 -1.2

M Mean 1.56¢ 10.88e 8.82 139.5 5.65¢ 100 .4
SD 0.13 0.35 0.70 1.0 0.36 0.7
N 10 10 10 10 10 10
%Diff G1 -29.41 3.72 1.85 -0.6 12.10 -0.8

AM Mean 1.57¢c 10.66 9.31 140.1 5.78¢ 100.5
SD 0.16 0.24 0.67 1.0 0.42 1.2
N 10 10 10 10 10 10
%Diff G1 -28.96 1.62 7.51 -0.2 14.68 -0.7

Significantly different from control group 1 value :a=p<0.05,b=p=<0.01,c=p<0.001 (Dunn)
d=p<0.05,e=p=<0.01,f=p<0.001 (Dunnett)

5002045
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Table 7

Summary of Clinical Chemistry Values: Day 30

Group 1 - Reference Item

Group 3 - mRNA-1706 65 pg/dose
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Group 2 - mRNA-1706 13 pg/dose
Group 4 - mRNA-1706 129 pg/dose

Group /
Sex AST ALT ALP GGT CK TBIL UREAN
U/L U/L U/L U/L U/L mg/dL mg/dL
1F Mean 97.5 32.9 95.4 2.0 525.5 0.075 15.1
SD 26.3 6.1 22.0 0.0 274.0 0.022 1.4
N 10 10 10 10 10 10 10
JF Mean 104.9 53.9a 86.9 2.0 457.0 0.092 16.8
SD 36.6 25.0 19.9 0.0 328.0 0.023 2.8
N 10 10 10 10 10 10 10
%Diff G1 7.6 63.8 -8.9 0.0 -13.0 22.667 11.3
3F Mean 112.1 51.3 109.5 2.0 459.7 0.098 17.3
SD 27.6 29.5 16.3 0.0 400.6 0.020 2.7
N 10 10 10 10 10 10 10
%Diff G1 15.0 55.9 14.8 0.0 -12.5 30.667 14.6
4F Mean 132.6 41.7 126.4¢ 2.0 446.2 0.115¢ 14.8
SD 63 .4 143 20.4 0.0 384.2 0.025 23
N 10 10 10 10 10 10 10
%Diff G1 36.0 26.7 325 0.0 -15.1 53.333 -2.0

Significantly different from control group 1 value :a=p<0.05,b=p=<0.01,c=p<0.001 (Dunn)
d=p<0.05,e=p=<0.01,f=p<0.001 (Dunnett)

5002045
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Table 7

Summary of Clinical Chemistry Values: Day 30

Group 1 - Reference Item

Group 3 - mRNA-1706 65 pg/dose

Group 2 - mRNA-1706 13 pg/dose
Group 4 - mRNA-1706 129 pg/dose
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Group /
Sex CREAT GLUC CHOL TRIG TPROT ALB GLOB
mg/dL mg/dL mg/dL mg/dL g/dL g/dL g/dL

1F Mean 0.42 129.2 76.5 50.1 6.31 4.54 1.77
SD 0.06 16.5 12.0 22.0 0.36 0.30 0.22
N 10 10 10 10 10 10 10

2F Mean 0.39 149.8 85.6 49 .4 6.33 4.36 1.97
SD 0.03 39.8 15.0 15.1 0.26 0.16 0.16
N 10 10 10 10 10 10 10
%Diff G1 -7.14 15.9 11.9 -1.4 0.32 -3.96 11.30

3F Mean 0.44 144.9 923 61.1 6.22 4.26a 1.96
SD 0.07 20.3 26.8 25.8 0.31 0.23 0.12
N 10 10 10 10 10 10 10
%Diff G1 4.76 12.2 20.7 22.0 -1.43 -6.17 10.73

4F Mean 0.43 143.2 69.3 50.4 5.87b 4.16b 1.71
SD 0.05 14.3 16.5 11.5 0.30 0.21 0.24
N 10 10 10 10 10 10 10
%Diff G1 2.38 10.8 9.4 0.6 -6.97 -8.37 -3.39

Significantly different from control group 1 value :a=p=<0.05,b=p=<0.01,c=p<0.001 (Dunnett)
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Summary of Clinical Chemistry Values: Day 30

Group 1 - Reference Item

Group 3 - mRNA-1706 65 pg/dose

Group 2 - mRNA-1706 13 pg/dose
Group 4 - mRNA-1706 129 pg/dose
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Group /
Sex A/G CA PHOS NA K CL
ratio mg/dL mg/dL mmol/L mmol/L mmol/L

1F Mean 2.61 10.89 7.17 141.2 4.57 102.2
SD 0.40 0.38 0.39 1.5 0.27 1.5
N 10 10 10 10 10 10

2F Mean 2.22 11.09 7.19 140.4 4.67 101.0
SD 0.18 0.25 0.35 1.2 0.39 1.3
N 10 10 10 10 10 10
%Diff G1 -14.94 1.84 0.28 -0.6 2.19 -1.2

3F Mean 2.17a 10.89 7.71d 140.6 4.65 100.3
SD 0.12 0.29 0.45 1.2 0.35 1.5
N 10 10 10 10 10 10
%Diff G1 -16.86 0.00 7.53 -0.4 1.75 -1.9

4F Mean 2.50 10.51d 7.33 140.5 4.72 101.6
SD 0.46 0.33 0.63 1.5 0.33 3.0
N 10 10 10 10 10 10
%Diff G1 -4.21 -3.49 2.23 -0.5 3.28 -0.6

Significantly different from control group 1 value :a=p<0.05,b=p=<0.01,c=p<0.001 (Dunn)
d=p<0.05,e=p=<0.01,f=p<0.001 (Dunnett)
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Summary of Clinical Chemistry Values: Day 43

Group 1 - Reference Item

Group 4 - mRNA-1706 129 pg/dose
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Group /
Sex AST ALT ALP GGT CK TBIL UREAN
U/L U/L U/L U/L U/L mg/dL mg/dL

M Mean 103.2 43.0 133.6 2.0 623.6 0.044 17.2
SD 14.8 6.4 40.0 0.0 206.8 0.030 1.3
N 5 5 5 5 5 5 5

4M Mean 116.6 47.6 146 .4 2.0 802.0 0.050 17.8
SD 28.8 6.7 39.5 0.0 359.0 0.012 2.8
N 5 5 5 5 5 5 5
%Diff G1 13.0 10.7 9.6 0.0 28.6 13.636 35

5002045

FDA-CBER-2022-908-0017572



Table 7

Summary of Clinical Chemistry Values: Day 43

Group 1 - Reference Item
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Group 4 - mRNA-1706 129 pg/dose

Group /
Sex CREAT GLUC CHOL TRIG TPROT ALB GLOB
mg/dL mg/dL mg/dL mg/dL g/dL g/dL g/dL

M Mean 0.36 224 .8 71.4 90.6 5.54 3.82 1.72
SD 0.05 23.1 17.8 20.3 0.18 0.25 0.19
N 5 5 5 5 5 5 5

AM Mean 0.32 189.8 69.4 71.2 5.54 3.86 1.68
SD 0.04 31.2 9.2 22.6 0.18 0.11 0.15
N 5 5 5 5 5 5 5
%Diff G1 -11.11 -15.6 -2.8 -21.4 0.00 1.05 -2.33
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Table 7

Summary of Clinical Chemistry Values: Day 43

Group 1 - Reference Item

Group 4 - mRNA-1706 129 pg/dose
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Group /
Sex A/G CA PHOS NA K CL
ratio mg/dL mg/dL mmol/L mmol/L mmol/L

M Mean 2.26 10.78 7.86 138.6 5.00 100.0
SD 0.35 0.24 0.76 0.9 0.07 1.2
N 5 5 5 5 5 5

4AM Mean 2.32 10.82 8.56 140.0a 5.34 100.4
SD 0.22 0.26 0.78 1.0 0.47 1.7
N 5 5 5 5 5 5
%Diff G1 2.65 0.37 8.91 1.0 6.80 0.4

Significantly different from control group 1 value :a=p<0.05,b=p<0.01,c=p<0.001 (T-test)

5002045

FDA-CBER-2022-908-0017574



Table 7

Summary of Clinical Chemistry Values: Day 43

Group 1 - Reference Item

Group 4 - mRNA-1706 129 pg/dose
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Group /
Sex AST ALT ALP GGT CK TBIL UREAN
U/L U/L U/L U/L U/L mg/dL mg/dL

1F Mean 86.0 41.0 93.0 2.0 446.6 0.022 16.4
SD 32.3 9.1 36.8 0.0 355.5 0.030 3.0
N 5 5 5 5 5 5 5

4F Mean 96.2 43.8 119.8 2.0 509.4 0.036 14.4
SD 17.9 7.2 28.6 0.0 318.5 0.023 1.7
N 5 5 5 5 5 5 5
%Diff G1 11.9 6.8 28.8 0.0 14.1 63.636 -12.2
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Table 7

Summary of Clinical Chemistry Values: Day 43

Group 1 - Reference Item

Group 4 - mRNA-1706 129 pg/dose
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Group /

Sex CREAT GLUC CHOL TRIG TPROT ALB GLOB
mg/dL mg/dL mg/dL mg/dL g/dL g/dL g/dL
IF Mean 0.38 227.0 87.6 76.0 6.24 4.58 1.66
SD 0.08 41.3 13.4 17.1 0.51 0.44 0.19
N 5 5 5 5 5 5 5
4F Mean 0.40 228.6 64 .6a 56.2 5.86 4.38 1.48
SD 0.00 30.4 10.2 14.9 0.40 0.34 0.11
N 5 5 5 5 5 5 5
%Diff G1 5.26 0.7 -26.3 -26.1 -6.09 -4.37 -10.84

Significantly different from control group 1 value :a=p<0.05,b=p<0.01,c=p<0.001 (T-test)
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Table 7

Summary of Clinical Chemistry Values: Day 43

Group 1 - Reference Item

Group 4 - mRNA-1706 129 pg/dose
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Group /
Sex A/G CA PHOS NA K CL
ratio mg/dL mg/dL mmol/L mmol/L mmol/L

IF Mean 2.76 10.66 6.18 137.6 4.64 99.8
SD 0.39 0.47 0.90 1.7 0.63 2.2
N 5 5 5 5 5 5

4F Mean 2.98 10.94 6.96 138.2 4.68 101.0
SD 0.24 0.29 0.50 1.3 0.28 1.4
N 5 5 5 5 5 5
%Diff G1 7.97 2.63 12.62 0.4 0.86 1.2

5002045

FDA-CBER-2022-908-0017577



Page 81
Test Facility Study No. 5002045

Appendix 1 ~T

charles river

FINAL STUDY PLAN
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1.  OBJECTIVE(S)

The objectives of this study are to determine the potential toxicity of mRNA-1706, when given
by intramuscular injection for 1 month (3 doses) to rats and to evaluate the potential reversibility
of any findings following a 2-week recovery period.

1.1. Study Classification

Study Category: TOX
Study Type: Repeat Dose Toxicity
Study Design: Parallel

Primary Treatment CAS Registry Number: Not Available
Primary Treatment Unique Ingredient ID:  Not Available
Class of Compound: mRNA

2. PROPOSED STUDY SCHEDULE

Proposed study dates are listed below. Actual applicable dates will be included in the
Final Report.

Experimental Start Date: 05 Oct 2016

Experimental Completion Date: 15 Mar 2017

Animal Arrival: 05 Oct 2016

Initiation of Dosing: 20 Oct 2016 (Male)
21 Oct 2016 (Female)

Completion of In-life: 19 Nov 2016 (Main animals)
02 Dec 2016 (Recovery animals)
(Last date of necropsy)

Unaudited Draft Report: 31 Jan 2017

Audited Draft Report: 08 Mar 2017

Final Report: 15 Mar 2017

3. GUIDELINES FOR STUDY DESIGN

The design of this study was based on the study objective(s), the overall product development
strategy for the Test Item, and the following study design guidelines:

e OECD Guideline 407. Repeated Dose 28-day Oral Toxicity Study in Rodents.

e Committee for Medicinal Products for Human Use (CHMP). Note for Guidance on Repeated
Dose Toxicity. CPMP/SWP/1042/99corr.

Test Facility Study No. 5002045
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e [ICH Harmonised Tripartite Guideline M3 (R2). Nonclinical Safety Studies for the Conduct
of Human Clinical Trials and Marketing Authorization for Pharmaceuticals.

e Japanese Guidelines for Nonclinical Studies of Drugs Manual (1995). Guidelines for
Toxicity Studies of Drugs (Chapter 3, Repeated Dose Toxicity Studies).

e Appendix to Director General Notification, No. 12-Nousan-8147, 24 November 2000,
Agricultural Production Bureau, Ministry of Agriculture, Forestry and Fisheries of Japan
(JMAFF).

4. REGULATORY COMPLIANCE

The study will be performed in accordance with the OECD Principles of Good Laboratory
Practice and as accepted by Regulatory Authorities throughout the European Union, United
States of America (FDA), Japan (MHLW), and other countries that are signatories to the OECD
Mutual Acceptance of Data Agreement.

Any portion of this study conducted in the USA will be performed in accordance with the U.S.
Department of Health and Human Services, Food and Drug Administration. United States Code
of Federal Regulations, Title 21, Part 58: Good Laboratory Practice for Nonclinical Laboratory
Studies and as accepted by Regulatory Authorities throughout the European Union (OECD
Principles of Good Laboratory Practice), Japan (MHLW), and other countries that are signatories
to the OECD Mutual Acceptance of Data Agreement.

Exceptions to GLPs include the following study elements:

e Characterization of the Test Item will be performed by the Sponsor or Sponsor subcontractor
according to established SOPs, controls, and approved test methodologies to ensure integrity
and validity of the results generated; these analyses will not be conducted in compliance with
the GLP or GMP regulations.

e Stability testing of the supplied Test Item will be performed by the Sponsor or Sponsor
subcontractor at a laboratory that follows FDA GMP regulations.

e Analysis of cytokines and anti-therapeutic antibody will be conducted using scientifically
qualified methods and in accordance with all applicable analytical procedures.

e Pathology peer review
5. QUALITY ASSURANCE

5.1. Test Facility

The Test Facility Quality Assurance Program (QAP) will monitor the study to assure the
facilities, equipment, personnel, methods, practices, records, and controls are in conformance
with Good Laboratory Practice regulations. The QAP will review the study plan, conduct
inspections at intervals adequate to assure the integrity of the study, and audit the Final Report to

Test Facility Study No. 5002045
Page 4

FDA-CBER-2022-908-0017581



Page 85
Test Facility Study No. 5002045

Appendix 1

assure that it accurately describes the methods and standard operating procedures and that the
reported results accurately reflect the raw data of the study.

The Test Facility QAP contact for this study is indicated below:

(b) (6)
Charles River Laboratories Montreal ULC
Senneville Site (CR-MTL)
22022 Transcanadienne
Senneville, QC H9X 3R3

Canada

Tel: (b) (6)
Fax: = (b) (6)

E-mail: (b) (6)

5.2. Test Facility-designated Subcontractor(s)

The following study phases performed by Test Facility-designated subcontractors will be audited
by the Test Facility QAP:

e Ophthalmology

6. SPONSOR

Sponsor Representative

(b) (6)

Address as cited for Sponsor
Tel: = (b) (6)
E-mail: (b) (6)

7. RESPONSIBLE PERSONNEL
Study Director

(b) (6)
Charles River Laboratories Montreal ULC
Sherbrooke Site (CR-SHB)
Address as cited for Test Facility
Tel: (b) (6)
Fax:  (b) (6)
E-mail: (b) (6)

Management Contact

(b) (6)
Address as cited for Test Facility
Tel: (b) (6)

Test Facility Study No. 5002045
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Individual Scientists (IS) at the Test Facility

Ophthalmology

Analytical Chemistry
(Concentration and
Particle Size Analysis)

Immunology
(Purity Analysis)

Immunology
(Cytokine Analysis)

(b) (6)

22022 Transcanadienne

Senneville, QC H9X 3R3

Canada

Tel: | (b) (6)

E-mail: (b) (6)

(b) (6)

Charles River Laboratories Montreal ULC
Senneville Site (CR-MTL)

22022 Transcanadienne

Senneville, QC H9X 3R3

Canada

Tel: (b) (6)

E-mail: (b) (6)
(b) (6)

Charles River Laboratories Montreal ULC
Senneville Site (CR-MTL)

22022 Transcanadienne

Senneville, QC H9X 3R3

Canada

Tel: (b) (6)

E-mail: (b) (6)
(b) (6)

Charles River Laboratories Montreal ULC
Sherbrooke Site (CR-SHB)

1580 Ida-Métivier

Sherbrooke, QC J1E 0B5

Canada

Test Facility Study No. 5002045
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Tel: (b) (6)

E-mail: (b) (6)
Pathology Will be added by amendment

Each IS is required to report any deviations or other circumstances that could affect the quality or
integrity of the study to the Study Director in a timely manner. Each IS will provide a report
addressing their assigned phase of the study, which will be included as an appendix to the Final
Report. The phase report will include the following:

e A listing of critical computerized systems used in the conduct and/or interpretation of the
assigned study phase

PI at Sponsor-designated Test Site

Anti-Therapeutic

Antibody Analysis (b) (6)
Integrated BioTherapeutics, Inc.
21 Firstfield Road

Suite 100

Gaithersburg, MD 20878, USA
Tel:  (b) (6)

Fax: (D) (6)

E-mail: (b) (6)

Each PI is required to report any deviations or other circumstances that could affect the quality or
integrity of the study to the Study Director in a timely manner. Each PI will provide a report
addressing their assigned phase of the study, which will be included as an appendix to the Final
Report. The phase report will include the following:

e The archive site for all records, samples, specimens and reports generated from the phase or
segment (alternatively, details regarding the retention of the materials may be provided to the
Study Director for inclusion in the Final Report)

e A listing of critical computerized systems used in the conduct and/or interpretation of the
assigned study phase
8. TEST AND REFERENCE ITEMS

8.1. Test Item

Identification: mRNA-1706
Supplier: Moderna Therapeutics, Inc.
Batch (Lot) Number: Will be added by amendment
Concentration: Will be added by amendment

Retest Date: 6 months after date of manufacture

Test Facility Study No. 5002045
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Physical Description: To be added by amendment

Storage Conditions: Kept in a refrigerator set to maintain 4°C

8.2. Reference Item

Identification: Phosphate-buffered Saline (PBS) pH 7.2
Supplier: Will be included in the Final Report
Batch (Lot) Number: Will be included in the Final Report
Expiration Date: Will be included in the Final Report

Physical Description: Liquid

Storage Conditions: Kept in a controlled temperature area set to maintain 21°C

8.3. Test and Reference Item Characterization

The Sponsor will provide to the Test Facility documentation of the identity, strength, purity,
composition, and stability for the Test Item. A Certificate of Analysis or equivalent
documentation will be provided for inclusion in the Final Report. The Sponsor will also provide
information concerning the regulatory standard that was followed for these evaluations.

The Sponsor has appropriate documentation on file concerning the method of synthesis,
fabrication or derivation of the Test and Reference Item, and this information is available to the
appropriate regulatory agencies should it be requested.

8.4. Analysis of Test Item

A sample (2 vials) of the Test Item will be taken on the completion of the dosing period.
Analysis of bulk Test Item for concentration, particle size and purity will be performed.

The first vial will be transferred (on ice pack) to the analytical laboratory at the Test Facility for
concentration and particle size analysis.

The second vial will be transferred (on ice pack) to the molecular biology laboratory at the Test
Facility for purity analysis.

Purity, Particle size, and Encapsulation analysis will be performed by IEX- HPLC, Differential
Light Scattering (DLS) and capillary electrophoresis (CE) using validated analytical procedures.

Any residual/retained analytical samples (and Test Item used in analysis) will be discarded
before issue of the Final Report.
8.5. Reserve Samples

For each batch (lot) of Test and Reference Item, a reserve sample (1 mL, 1 vial or 100 mg) will
be collected and maintained under the appropriate storage conditions by the Test Facility.

Test Facility Study No. 5002045
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8.6. Test and Reference Item Inventory and Disposition

Records of the receipt, distribution, storage, and disposition of Test and Reference Items will be
maintained. With the exception of reserve samples, all unused Sponsor-supplied bulk Test Item
will be returned to the Sponsor on ice pack (after completion of dosing).

Shipping Contact

(b) (6)
Moderna Therapeutics
200 Technology Sq, 3rd Floor

Suite 300

Cambridge MA 02476

Cell:  (b) (6)

E-mail: (b) (6)

9. SAFETY

The safety precautions for the Test Item and dose formulations will be documented in a Test
Material Safety Data Sheet (TMSDS) based on the information provided by the Sponsor either
by an MSDS or similar document.

10. DOSE FORMULATION AND ANALYSIS

10.1. Preparation of Reference Item

Dose formulation preparations will be performed under a laminar flow hood using clean
procedures.

The Reference Item, Phosphate Buffered Saline pH 7.2, will be dispensed on days of dosing (i.e.
Days 1, 15 and 29) for administration to Group 1 control animals and as required to dilute the
bulk Test Item for administration to Groups 2 to 4 animals. The aliquots will be removed from
the refrigerator and allowed to warm to room temperature for at least 30 minutes before dosing.

Any residual volumes will be discarded unless otherwise requested by the Study Director.

10.2. Preparation of Test Item

Dose formulation preparations will be performed under a laminar flow hood using clean
procedures.

Test Item dosing formulations will be diluted with Phosphate Buffered Saline, pH 7.2, as
necessary for administration. The dosing formulations will be prepared on each days of dosing
(i.e. Days 1, 15 and 29) and will be stored in a refrigerator set to maintain 4°C. The dose
formulations will be allowed to warm to room temperature for at least 30 minutes prior to
dosing. Alternatively, the aliquots can be transferred directly to room temperature.

Any residual volumes of formulated Test Item will be stored in a refrigerator set at 4°C and
discarded prior to report finalization.

Test Facility Study No. 5002045
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10.3. Sample Collection and Analysis

Dose formulation samples will be collected for analysis as indicated in the following table.
Additional samples may be collected and analyzed at the discretion of the Study Director.

Dose Formulation Sample Collection Schedule

Interval® Homogeneity Concentration Sampling From
Day 1 All groups” All groups Dosing container
Day 29 N/A All groups Dosing container

N/A = Not applicable.
* The homogeneity results obtained from the top, middle and bottom preparations will be averaged and utilized as
the concentration results.

® Samples will be collected on the first preparation of the study and on the last preparation of the study.

Samples to be analyzed will be submitted as soon as possible following collection.

All samples to be analyzed will be transferred (on ice pack) to the analytical laboratory.

Any residual/retained analytical samples (and Test Item used in analysis) will be discarded
before issue of the Final Report.

10.3.1.  Analytical Method

Analyses described below will be performed by IEX-HPLC using a validated analytical
procedure (CR-MTL Study No. 1801737).

10.3.1.1.Concentration and Homogeneity Analysis

Samples for Analysis:

Backup Samples:

Sampling Containers:

Sample Volume:
Storage Conditions:

Acceptance Criteria:

Duplicate top, middle, and bottom samples (duplicate middle only
from Group 1); sent for analysis as noted in Section 10.3. On days
where only concentration analysis is required, the formulation will
only be sampled from the middle.

Triplicate top, middle, and bottom samples (duplicate middle only
from Group 1); maintained at the Test Facility. Backup samples
may be analyzed at the discretion of the Study Director. On days
where only concentration analysis is required, the formulation will
only be sampled from the middle.

Appropriate sized glass containers.
0.5 mL for analysis and backup samples.
Kept in a refrigerator set to maintain 4°C.

For concentration, the criteria for acceptability will be mean
sample concentration results within or equal to + 15% of
theoretical concentration. Each individual sample concentration
result within or equal to = 20%. For homogeneity, the criteria for
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acceptability will be a relative standard deviation (RSD) of
concentrations of < 5% for each group.

10.3.1.2. Stability Analysis
Stability data will be added by amendment.

11. TEST SYSTEM

Species: Rat

Strain: Crl:CD(SD) Sprague-Dawley rat

Source: Charles River Canada Inc., St. Constant, QC,
Canada

Number of Males Ordered: 60

Number of Females Ordered: 60

Target Age at Arrival: 4 to 8 weeks

Target Weight at Arrival: 126 to 150 g (males)

101 to 125 g (females)

The actual age, weight, and number of animals received will be listed in the Final Report.

11.1. Justification of Test System and Number of Animals

The Sprague Dawley rat was chosen as the animal model for this study as it is an accepted rodent
species for preclinical toxicity testing by regulatory agencies.

The total number of animals to be used in this study is considered to be the minimum required to
properly characterize the effects of the Test Item. This study has been designed such that it does
not require an unnecessary number of animals to accomplish its objectives.

At this time, studies in laboratory animals provide the best available basis for extrapolation to
humans and are required to support regulatory submissions. Acceptable models which do not
use live animals currently do not exist.

11.2. Animal Identification

Each animal will be identified using a subcutaneously implanted electronic identification chip.

11.3. Environmental Acclimation

A minimum acclimation period of 15 days will be allowed between animal receipt and the start
of dosing in order to accustom the animals to the laboratory environment.

Test Facility Study No. 5002045
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11.4. Selection, Assignment, Replacement, and Disposition of Animals

Animals will be assigned to groups by a stratified randomization scheme designed to achieve
similar group mean body weights. Males and females will be randomized separately. Animals
in poor health or at extremes of body weight range will not be assigned to groups.

Before the initiation of dosing, any assigned animals considered unsuitable for use in the study
will be replaced by alternate animals obtained from the same shipment and maintained under the
same environmental conditions.

After initiation of dosing, study animals may be replaced during the replacement period with
alternate animals in the event of accidental injury, non-Test Item-related health issues, or similar
circumstances.

The alternate animals may be used as replacements on the study within 1 day.

The disposition of all animals will be documented in the study records.
12. HUSBANDRY

12.1. Housing

Animals will be group housed (up to 3 animals of the same sex and same dosing group together)
in polycarbonate cages containing appropriate bedding equipped with an automatic watering
valve. These housing conditions will be maintained unless deemed inappropriate by the Study
Director and/or Clinical Veterinarian. The room(s) in which the animals will be kept will be
documented in the study records.

Animals will be separated during designated procedures/activities. Each cage will be clearly
labeled with a color-coded cage card indicating study, group, animal number(s), and sex. Cages
will be arranged on the racks in group order. Where possible, control group animals will be
housed on a separate rack from the Test [tem treated animals.

12.2. Environmental Conditions

The targeted conditions for animal room environment will be as follows:

Temperature: 19°C to 25°C

Humidity: 30% to 70%

Light Cycle: 12 hours light and 12 hours dark (except during designated
procedures)

12.3. Food

PMI Nutrition International Certified Rodent Chow No. SCR4 will be provided ad libitum
throughout the study, except during designated procedures. The same diet in meal form may be
provided to individual animals as warranted by clinical signs (e.g., broken/damaged incisors or
other health changes).

Test Facility Study No. 5002045
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The feed is analyzed by the supplier for nutritional components and environmental contaminants.
Results of the analysis are provided by the supplier and are on file at the Test Facility.

It is considered that there are no known contaminants in the feed that would interfere with the
objectives of the study.

12.4. Water

Municipal tap water after treatment by reverse osmosis and ultraviolet irradiation will be freely
available to each animal via an automatic watering system (except during designated
procedures). Water bottles can be provided, if required.

Periodic analysis of the water is performed, and results of these analyses are on file at the Test
Facility.

It is considered that there are no known contaminants in the water that could interfere with the
outcome of the study.

12.5. Animal Enrichment

Animals will be socially housed for psychological/environmental enrichment and will be
provided with items such as a hiding tube and a chewing object, except during study
procedures/activities.

12.6. Veterinary Care

Veterinary care will be available throughout the course of the study and animals will be
examined by the veterinary staff as warranted by clinical signs or other changes. All veterinary
examinations and recommended therapeutic treatments, if any, will be documented in the study
records.

In the event that animals show signs of illness or distress, the responsible veterinarian may make
initial recommendations about treatment of the animal(s) and/or alteration of study procedures,
which must be approved by the Study Director or Scientific designate. All such actions will be
properly documented in the study records and, when appropriate, by study plan amendment.
Treatment of the animal(s) for minor injuries or ailments may be approved without prior
consultation with the Sponsor representative when such treatment does not impact fulfillment of
the study objectives. If the condition of the animal(s) warrants significant therapeutic
intervention or alterations in study procedures, the Sponsor representative will be contacted,
when possible, to discuss appropriate action. If the condition of the animal(s) is such that
emergency measures must be taken, the Study Director and/or clinical veterinarian will attempt
to consult with the Sponsor representative prior to responding to the medical crisis, but the Study
Director and/or veterinarian has authority to act immediately at his/her discretion to alleviate
suffering. The Sponsor representative will be fully informed of any such events.
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13. EXPERIMENTAL DESIGN

Experimental Design

G Test Dose Level Dose Dose No. of Animals
;‘:}“P Ma teesrial (Osi doesZ§ Volume Concentration Main Study Recovery Study
: e (nL/dose) (mg/mL) Males Females | Males | Females
1 | Reference 0 200 0 10 10 5 5
Item
mRNA-
2 1706 10 200 0.05 10 10 - -
mRNA-
3 1706 50 200 0.25 10 10 - -
mRNA-
4 1706 100 200 0.5 10 10 5 5
- = Not applicable

13.1. Administration of Test and Reference Items

The Test and Reference Items will be administered to the appropriate animals via intramuscular
injection into the lateral compartment of the thigh on Days 1, 15 and 29, the injection site will be
alternated on each dosing occasion. The volume for each dose will be administered using a
syringe/needle within the demarcated area. The first day of dosing will be designated as Day 1.

The injection area will be marked as frequently as required to allow appropriate visualization of
administration sites. Hair may be clipped or shaved if required to improve visualization of the
injection sites. The injection site will be documented in the raw data for each dose administered.

13.2. Justification of Route and Dose Levels

The intramuscular route of exposure was selected because this is the intended route of human
exposure.

The dose levels for this toxicology study were chosen to approximate a substantial multiple of
the anticipated clinical starting dose and top clinical dose. The highest dose to be tested is
expected to represent the intended maximum human clinical dose and volume and will be
administered by the clinical route (intramuscular). At this dose level, minimal systemic toxicity
is expected, but it is possible mild to moderate injection site reaction (redness, swelling) and
potentially elevation of systemic cytokine/acute phase markers may be observed. The mid- and
low-dose were selected to evaluate the dose-dependent effect of this compound.

14. IN-LIFE PROCEDURES, OBSERVATIONS, AND MEASUREMENTS

The in-life procedures, observations, and measurements listed below will be performed for all
main study and recovery animals. These data will be included in an appendix to the study report,
but not used in the evaluation of the results, unless considered appropriate by the Study Director.
During the study, additional evaluations to those described below and/or scheduled, and
considered necessary by the Study Director and/or Veterinarian to assess health status will be
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conducted and duly documented. More frequent observations may be undertaken if considered
appropriate.

14.1. Mortality/Moribundity Checks

Frequency: Twice daily, once in the morning and once in the afternoon,
throughout the study.

Procedure: Animals will be observed for general health/mortality and
moribundity. Animals will not be removed from cage during
observation, unless necessary for identification or confirmation of
possible findings.

14.2. Clinical Observations

14.2.1. Detailed Clinical Observations

Frequency: Weekly during the dosing and recovery periods, and at least every
two weeks during the predosing period.

Procedure: Animals removed from the cage for examination.

14.3. Local Irritation Assessment

Frequency: On days of dosing; at least 24 and 72 hours post-dose (end of each
group). Weekly when there is no dosing and during the recovery
period. Following Day 29 dosing, no assessment will be
performed on main animals at 72 hours postdose as animals will be
sent to necropsy on Day 30.

Procedure: All animals will have the dose injection site examined for signs of
erythema/edema. Observations will be scored according to the
Local Irritation Assessment scoring table as follows:

Erythema (Redness) Score
No erythema 0
Very slight erythema 1
Mild erythema 2
Moderate to severe erythema 3
Severe erythema (beet redness to slight eschar formation, injury in depth) 4
Notable dermal lesion (maximized) M
Edema (Swelling)
No edema 0
Very slight edema 1
Slight edema 2
Moderate edema 3
Severe edema 4
Test Facility Study No. 5002045
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Any other abnormalities will be recorded as they are observed.

14.4. Body Weights

Frequency: Weekly during the dosing and recovery periods, and at least every
two weeks during the predosing period.

Procedure: Animals will be individually weighed. A fasted weight will be
recorded on the day of necropsy. Terminal body weights will not
be collected from animals found dead or euthanized moribund.

14.5. Food Consumption

Frequency: Weekly, starting Day -7, throughout the dosing and recovery
periods.

Procedure: Food consumption will be quantitatively measured except for on
the day of scheduled euthanasia. Weekly values will be calculated
and reported.

14.6. Ophthalmic Examinations

Frequency: Once prestudy and again toward the end of Week 4 of the dosing
period. During Week 2 of the recovery period if Test Item-related
findings are observed during the dosing period.

Procedure: All animals will be subjected to funduscopic (indirect
ophthalmoscopy) and biomicroscopic (slit lamp) examinations.
The mydriatic used will be Atropine 0.126%.

Evaluation: A report will be included as an appendix to the Final Report.
15. LABORATORY EVALUATIONS
15.1. Clinical Pathology

15.1.1. Sample Collection

Blood will be collected from the abdominal aorta following isoflurane anesthesia. After
collection, samples will be transferred to the appropriate laboratory for processing.

Animals will be fasted overnight before blood sampling (for clinical chemistry). Samples will be
collected according to the following table.
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Samples for Clinical Pathology Evaluation
. . . Clinical
Group Nos. Time Point Hematology Coagulation Chemistry
1to4" Day 30 X X X
1 and 4 Day 43 X X X
Unscheduled el}thanasm Before euthanasia X X X
(when possible)

X = Sample to be collected

a

Samples will only be collected from those animals scheduled for euthanasia on Day 30.

Any residual/retained clinical pathology samples will be discarded before issue of the Final

Report.

15.1.2. Hematology

Target Volume: 0.5 mL

Anticoagulant: EDTA

Hematology Parameters
Red blqo d cell count White blood cell count
Hemoglobin concentration .
H . Neutrophil count (absolute)
ematocrit

Mean corpuscular volume
Red Blood Cell Distribution Width
Mean corpuscular hemoglobin concentration
Mean corpuscular hemoglobin
Reticulocyte count (absolute)
Platelet count

Lymphocyte count (absolute)
Monocyte count (absolute)
Eosinophil count (absolute)

Basophil count (absolute)
Large unstained cells (absolute)

A blood smear will be prepared from each hematology sample. Blood smears will be labeled,
stained, and stored. Blood smears may be read to investigate results. If additional examination
of blood smears is deemed necessary, the smears may be subsequently evaluated and this
evaluation will be described in a study plan amendment.

15.1.3.  Coagulation

Target Volume:

Anticoagulant: Citrate
Processing: To plasma

1.2 mL (in a 1.3 mL tube)

Coagulation Parameters

Activated partial thromboplastin time
Fibrinogen

Prothrombin time
Sample Quality

Test Facility Study No. 5002045
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15.1.4.  Clinical Chemistry

Target Volume: 0.7 mL

Anticoagulant: None, collected in serum separator tubes
Processing: To serum

Clinical Chemistry Parameters

Alanine aminotransferase Total protein
Aspartate aminotransferase Albumin
Alkaline phosphatase Globulin
Gamma-glutamyltransferase Albumin/globulin ratio
Creatine Kinase Glucose
Total bilirubin® Cholesterol
Urea nitrogen Triglycerides
Creatinine Sodium
Calcium Potassium
Phosphorus Chloride
Sample Quality

*  When total bilirubin is > 0.5 mg/dL, indirect and direct bilirubin will also be measured.
15.1.5. Bone Marrow Smear Evaluation (Optional)

Bone marrow smears will be collected and prepared as described in the Tissue Collection and
Preservation table (Section 16.5). Evaluation of stained smears may be added by amendment at
the discretion of the Study Director in consultation with the pathologist and the Sponsor.

15.2. Laboratory Investigations (Cytokine analysis)

Blood will be collected from the jugular vein of all recovery animals and preterminally
euthanized animals (recovery only). After collection, blood samples for serum will be
transferred at ambient room temperature and blood samples for plasma will be transferred on wet
ice to the appropriate laboratory for processing.
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Sample Collection Schedule
Target Blood Volume (mL) 0.5 0.5
Anticoagulant None (SST) EDTA
. ] (b) (4)
Centrifugation setting
Timepoints Sample Type
No. of
Day Hrs Males/ IFN-a IL-1B, IL-6, TNF-a, IP-10, MIP-1-a, MCP-1
Females
1 6 5/5 X X
15 6 5/5 X X
29 6 5/5 X X
43 N/A 5/5 X X
Matrix Serum Plasma
Volume per aliquot all volume all volume
(uh)
Number of aliquot(s) 1 1
Storage copdlt.lon _80°C _80°C
(set to maintain)
Responsible Lab CR-SHB CR-SHB

X = Sample to be collected; N/A = not applicable
The number of aliquots and volumes are targets that may be adjusted based on sample volume
availability.

The samples will be analyzed by the Immunology department. Analysis for IL-18, IL-6, TNF-a,
IP-10, MIP-1-a and MCP-1 will be conducted using a multiplex Luminex method. An ELISA
method will be used for the analysis of IFN-a. The procedures to be followed during the course
of this study along with the assays acceptance criteria will be detailed in the appropriate
analytical procedure. Samples will be analyzed in duplicate.

Following Study Director approval, any residual/retained samples will be discarded prior to
report finalization.

An Immunology Report will be included as an appendix to the Final Report.

15.3. Anti-therapeutic Antibody (ATA) Sample Collection, Processing, and Analysis

Blood will be collected from all animals by jugular venipuncture and/or via the abdominal aorta
while under isoflurane anesthesia (terminal and unscheduled samples).

Time Points: Before initiation of dosing and at study termination (on Day 30 for
main animals and on Day 43 for recovery animals).

Target Volume: 0.5 mL

Anticoagulant: None, collected in serum separator tubes

Processing: To serum

Test Facility Study No. 5002045
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Samples will be mixed gently and allowed to clot at room temperature until centrifugation which
will be carried out as soon as practical (not exceeding 60 minutes after collection). The samples
will be centrifuged for (B) (4) in a refrigerated centrifuge (set to maintain 55’2 at(B) (4)

The resultant serum will be separated, transferred to uniquely labeled clear polypropylene tubes,
frozen immediately over dry ice and transferred to a freezer set to maintain -80°C.

Samples will be shipped on dry ice to:

Shipping Contact

(b) (6)
Integrated BioTherapeutics, Inc.
21 Firstfield Road

Suite 100

Gaithersburg, MD 20878, USA
Tel: (D) (6)

Fax: (D) (6)

E-mail: (b) (6)

The test site will be notified before shipment of the samples. Upon receipt at the immunology
laboratory, the samples will be stored at -80°C.

The samples will be analyzed for rat anti-ZIKA antibodies using a qualified ELISA method.

Any residual/retained samples will be maintained for a minimum of 6 months following issuance
of the Audited Draft Report after which samples will be discarded. Alternatively,
residual/retained samples will be discarded prior to the 6 month period should the issuance of the
Final Report occur prior to the end of the 6 month retention period. An earlier discard of these
residual/retained samples may also be requested and authorized by the Study Director.

An Anti-therapeutic Antibody Report will be included as an appendix to the Final Report.
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16. TERMINAL PROCEDURES

Terminal procedures are summarized in the following table:

Terminal Procedures for Main Study and Recovery Animals

N(.)' of Scheduled Necropsy Procedures
Group Animals . . .
Euthanasia : Histology Histopathology
No. M F Da Necrobs Tissue Organ
Y PSY | Collection Weights
1 10 10 Full Tissue® Full Tissue®
2 10 | 10 Full Tissue® ?r"sstl%‘?s"’ns
30 X X X arge Llssues
3 10| 10 Full Tissue® | Oross Lesions
Target Tissues
4 10 10 Full Tissue® Full Tissue®
1 5 5 Full Tissue® Full Tissue®
43 X X X . .
4 5 5 Full Tissue Full Tissue
Unscheduled Deaths X X - Full Tissue® Full Tissue®
Standard
Replaced animals (prestudy)” X Diagnostic - - -
List
Replaced animals (after dosing start) X X - - -

X = Procedure to be conducted; - = Not applicable.
* See Tissue Collection and Preservation table for listing of tissues.
®  Animals found dead or euthanized before the initiation of dosing.

16.1. Unscheduled Deaths

If a main study or recovery animal dies on study, a complete necropsy examination will be
conducted and specified tissues will be saved. If necessary, the animal will be refrigerated to
minimize autolysis.

Main or recovery animals may be euthanized for humane reasons as per Test Facility SOPs. The
samples for evaluation of clinical pathology parameters, cytokines and antibody analysis will be
obtained if possible as specified in Section 15. These animals will undergo exsanguination by
incision from the abdominal aorta following isoflurane anesthesia unless deemed inappropriate
by the Study Director and/or the clinical veterinarian and will undergo complete necropsy
examination, and specified tissues will be retained. If necessary, the animal will be refrigerated
(set to maintain 4°C) to minimize autolysis.

Animals found dead or euthanized before the initiation of dosing will be subject to complete
necropsy examination and limited tissue retention (standard diagnostic tissue list). Any animal
replaced after the start of dosing will be subject to complete necropsy examination and tissues
will be retained (as per Tissue Collection and Preservation section), and any data generated will
not be included in the report unless deemed appropriate by the Study Director.
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16.2. Scheduled Euthanasia

Main study and recovery animals surviving until scheduled euthanasia will have a terminal body
weight recorded, samples for clinical pathology and antibody analysis will be collected (as
appropriate), and will be euthanized by exsanguination by incision from the abdominal aorta
following isoflurane anesthesia. When possible, the animals will be euthanized rotating across
dose groups such that similar numbers of animals from each group, including controls, will be
necropsied throughout the day. Animals will be fasted overnight before their scheduled
necropsy.

16.3. Necropsy

Main and recovery animals will be subjected to a complete necropsy examination, which will
include evaluation of the carcass and musculoskeletal system; all external surfaces and orifices;
cranial cavity and external surfaces of the brain; and thoracic, abdominal, and pelvic cavities
with their associated organs and tissues.

Necropsy procedures will be performed by qualified personnel with appropriate training and
experience in animal anatomy and gross pathology. A veterinary pathologist, or other suitably
qualified person, will be available.

At the discretion of the necropsy supervising pathologist, images may be generated for
illustration of or consultation on gross observations. Generation of such images will be
documented and communicated to the Study Director. Images and associated documentation
will be retained and archived.

16.4. Organ Weights

The organs identified for weighing in the Tissues Collection and Preservation table will be
weighed at necropsy for all scheduled euthanasia animals. Organ weights will not be recorded
for animals found dead or euthanized in poor condition or in extremis. Paired organs will be
weighed together. In the event of gross abnormalities, in addition to the combined weight, the
weight of each organ of a pair may be taken and entered as a tissue comment. Organ weight as a
percent of body weight (using the terminal body weight) and organ weight as a percent of brain
weight will be calculated.

16.5. Tissue Collection and Preservation

Representative samples of the tissues identified in the Tissue Collection and Preservation table in
ATTACHMENT A will be collected from all animals and preserved in 10% neutral buffered
formalin, unless otherwise indicated. Additional tissue samples may be collected to elucidate
abnormal findings.
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17.  HISTOLOGY AND HISTOPATHOLOGY

17.1. Histology

Tissues in the Tissue Collection and Preservation table from animals identified in the Terminal
Procedures table will be embedded in paraffin, sectioned, mounted on glass slides, and stained
with hematoxylin and eosin.

17.2. Histopathology

Histopathological evaluation will be performed by a board-certified veterinary pathologist.
Target tissues identified by the study pathologist during microscopic evaluation will be
communicated to the study Director; tissues will be evaluated and reported. Any additional
stains or evaluations, if deemed necessary by the pathologist, will be added by study plan
amendment following discussion with the Study Director and in consultation the Sponsor.

At the discretion of the study pathologist and after acknowledgement by the Study Director,
images may be captured for consultation purposes.
17.3. Pathology Peer Review

A on-site pathology peer review will be conducted by:

(b) (6)
Moderna Therapeutics
200 Technology Square, 3rd Floor
Cambridge, MA 02116
Tel: (b) (6)
E-mail: (b) (6)
The peer review statement or equivalent documentation will be included as an appendix to the
Final Report.

18. CONSTRUCTED VARIABLES

Body Weight Gains Calculated between at least each interval as well as
between the beginning and end of each phase

Organ Weight relative to Body Weight Calculated against the Terminal body weight for
scheduled intervals

Organ Weight relative to Brain Weight Calculated against the brain weight for scheduled
intervals

19. STATISTICAL ANALYSIS

All statistical tests will be conducted at the 5% significance level. All pairwise comparisons will
be conducted using two sided tests and will be reported at the 0.1%, 1%, and 5% levels.
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Numerical data collected on scheduled occasions for the listed variables will be analyzed as
indicated according to sex and occasion. Descriptive statistics number, mean and standard
deviation (or %CV or SE when deemed appropriate) will be reported whenever possible. Values
may also be expressed as a percentage of predose or control values when deemed appropriate.
Inferential statistics will be performed according to the matrix below when possible, but will
exclude semi-quantitative data, and any group with less than 3 observations.

Statistical Matrix

Statistical Method

Variables for Inferential Analysis Parametric/ Non-Parametric

Body Weight
Hematology Variables
Coagulation Variables

Clinical Chemistry Variables
Cytokine Analysis

Organ Weights

Body Weight Gains

Organ Weight relative to Body Weight

ol bl Bl kel Kttt il ke

Organ Weight relative to Brain Weight

The following pairwise comparisons will be made:
Group2 vs. Group 1
Group3 vs. Group 1
Group4 vs. Group 1

19.1. Parametric/Non-Parametric
Levene’s test will be used to assess the homogeneity of group variances.

Datasets with at least 3 groups will be compared using an overall one-way ANOVA F-test if
Levene’s test is not significant or the Kruskal-Wallis test if it is. If the overall F-test or Kruskal-
Wallis test is found to be significant, then the above pairwise comparisons will be conducted
using Dunnett’s or Dunn’s test, respectively.

Datasets with 2 groups (the designated control group and 1 other group) will be compared using
a t-test if Levene’s test is not significant or Wilcoxon Rank-Sum test if it is.

20. COMPUTERIZED SYSTEMS

The following critical computerized systems may be used in the study. The actual critical
computerized systems used will be specified in the Final Report.

Data for parameters not required by study plan, which are automatically generated by analytical
devices used will be retained on file but not reported. Statistical analysis results that are
generated by the program but are not required by study plan and/or are not scientifically relevant
will be retained on file but will not be included in the tabulations.
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Critical Computerized Systems

System Name

Description of Data Collected and/or Analyzed

Provantis

In-life; clinical pathology; postmortem

Dispense

Test Material receipt, accountability and/or formulation
activities

SRS (CR-MTL in-house application built with
SAS) and SAS system for Windows and/or In-
house reporting software Nevis 2012 (using
SAS)

Statistical analyses of numerical in-life, clinical pathology and
postmortem data

Mesa Laboratories AmegaView CMS

Continuous Monitoring System. Monitoring of standalone
fridges, freezers, incubators, and selected laboratories to
measure temperature, relative humidity, and CO2, as
appropriate

Johnson Controls Metasys

Building Automation System. Control of HVAC and other
building systems, as well as temperature/humidity control and
trending in selected laboratories and animal rooms

Empower 3 (Waters Corporation)

Data acquisition for dose formulation analysis, including
regression analysis and measurement of concentration and
recovery of dose formulations using HPLC

BioPlex Manager Biomarker data collection
Softmax Pro GxP IFN-a data collection
Watson LIMS Biomarker data analysis

21. AMENDMENTS AND DEVIATIONS

Changes to the approved study plan shall be made in the form of an amendment, which will be
signed and dated by the Study Director. Every reasonable effort will be made to discuss any
necessary study plan changes in advance with the Sponsor.

All study plan and SOP deviations will be documented in the study records. Deviations from the
study plan and/or SOP related to the phase(s) of the study conducted at a Test Site shall be
documented, acknowledged by the PI/IS, and reported to the Study Director for
authorization/acknowledgement. The Study Director will notify the Sponsor of deviations that
may result in a significant impact on the study as soon as possible.

22. RETENTION OF RECORDS, SAMPLES, AND SPECIMENS

All study-specific raw data, electronic data, documentation, study plan, retained samples and
specimens, and interim (if applicable) and final reports will be archived by no later than the date
of final report issue. All materials generated by Charles River from this study will be transferred
to a Charles River archive. One year after issue of the draft report, the Sponsor will be contacted
to determine the disposition of materials associated with the study.

Records to be maintained will include, but will not be limited to, documentation and data for the
following:

e Study Plan, study plan amendments, and deviations

e Study schedule
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e Study-related correspondence

e Test system receipt, health, and husbandry

e Test and Reference Item receipt, identification, preparation, and analysis

¢ In-life measurements and observations

e Clinical pathology, cytokines and ATA sample collection and/or evaluation
e Gross and microscopic observations and related data

e Organ weight measurements

e Statistical analysis results

23. REPORTING

A comprehensive Draft Report will be prepared following completion of the study and will be
finalized following consultation with the Sponsor. The report will include all information
necessary to provide a complete and accurate description of the experimental methods and
results and any circumstances that may have affected the quality or integrity of the study.

The Sponsor will receive an electronic version of the Draft and Final Report provided in Adobe
Acrobat PDF format (hyperlinked and searchable at final) along with a Microsoft Word version
of the text. The PDF document will be created from native electronic files to the extent possible,
including text and tables generated by the Test Facility. Report components not available in
native electronic files and/or original signature pages will be scanned and converted to PDF
image files for incorporation. An original copy of the report with the Test Facility’s handwritten
signatures will be retained.

Reports should be finalized within 6 months of issue of the Draft Report. If the Sponsor has not
provided comments to the report within 6 months of draft issue, the report will be finalized by
the Test Facility unless other arrangements are made by the Sponsor.

24. ANIMAL WELFARE

24.1. Institutional Animal Care and Use Committee Approval

The study plan and any amendment(s) or procedures involving the care and use of animals in this
study will be reviewed and approved by CR-MTL Institutional Animal Care and Use Committee
(IACUC). During the study, the care and use of animals will be conducted with guidance from
the USA National Research Council and the Canadian Council on Animal Care (CCAC).
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TEST FACILITY APPROVAL

The signature below acknowledges Test Facility Management’s responsibility to the study as
defined by the relevant GLP regulations.

()N () ———

(b) (6)

The signature below indicates that the Study Director approves the study plan.

(b) (6) e

(b) (6)
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SPONSOR APPROVAL

The Study Plan was approved by the Sponsor by email on 04 Oct 2016. The signature below
confirms the approval of the Study Plan by the Sponsor Representative

(b) (6)

(b) (6)
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Tissue Collection and Preservation

Microscopic
Tissue Weigh | Collect | Histology | Evaluation® Comment
Animal identification| - X - - -
Artery, aorta - X X X -
Level 4 processed to slide for evaluation of
Body cavity, nasal - X X X olfactory bulb. Nasal structures will not be
examined.
Two bone marrow smears will be collected
from the femur at scheduled and
unscheduled necropsies (for possible
examination). Smears will not be collected
Bone marrow smear - X - - from animals that are found dead or from
animals that were euthanized moribund and
then stored in the refrigerator prior to
necropsy. Bone marrow smears are allowed
to air dry and are not fixed in formalin.
Bone marrow - X X X -
Bone, femur - X X X -
Bone, sternum - X X X -
Seven brain levels to be examined to include
Brain X X X X olfactory bulb (Examine in Body cavity,
nasal section level 4)
Cervix - X X X -
Epididymis X X X X -
Esophagus - X X X -
Eye - X X X -
Gland, adrenal X X X X -
Gland, harderian - X X X -
Gland, mammary - X X X -
Gland, parathyroid - X X X -
Gland, pituitary X X X X -
Gland, prostate X X X X -
Gland, salivary - X X X -
Gland, §em1na1 i X X X i
vesicle
Gland, thyroid X X X X -
Gross lesions/masses | - X X X -
Gut-associated
lymphoid tissue i X X X i
Heart X X X X -
Kidney X X X X -
Large intestine, ) X X X )
cecum
Large intestine, ) X X X )
colon
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Tissue

Weigh

Collect

Histology

Microscopic
Evaluation”

Comment

Large intestine,
rectum

X

X

X

Larynx

Liver

Lung

il

Lymph node,
mandibular

Lymph node,
mesenteric

Lymph node,
Inguinal

Lymph node draining the administration
sites (unilateral examination)

Lymph node,
Popliteal

Lymph node draining administration sites
(unilateral examination)

Muscle, skeletal

Quadriceps

Nerve, optic

Nerve, sciatic

Ovary

Pancreas

Site, Injection

Thigh site used for injection on Day 29

Skin

Small intestine,
duodenum

Small intestine,
ileum

Small intestine,
jejunum

Spinal cord

Spleen

Stomach

Testis

Thymus

Tongue

Trachea

Urinary bladder

Uterus

Vagina

o et bt e KTt ot K et I I e B e B ] P Pt e ol ] ot R B Bl B e e

o LTl et e kTt ot K] et B B e B BB S ] P El el ] F I I R I P e

o LTt et e Tt ot K] et B B e B B B S ] P Pl ] F I I R i P e

X = Procedure to be conducted; - = Not applicable.
* At the discretion of the Study Pathologist, findings for extraneous tissues (nonprotocol tissues that may be
present on a slide as a result of collection of protocol tissues) will be recorded when observed.
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STUDY PLAN AMENDMENT 1

Test Facility Study No. 5002045

ZIKA: A 1-Month (3 doses) Intramuscular Injection Toxicity Study of
mRNA-1706 in Sprague-Dawley Rats with a 2-Week Recovery Period

SPONSOR:
Moderna Therapeutics, Inc.
200 Technology Square, Third Floor
Cambridge, MA 02139, USA

TEST FACILITY:
Charles River Laboratories Montreal ULC
Sherbrooke Site (CR-SHB)
1580 Ida-Metivier
Sherbrooke, QC J1E 0B5
Canada
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SUMMARY OF CHANGES AND JUSTIFICATIONS

Study Plan effective date: 04-Oct-2016

Note: When applicable, additions are indicated in bold underlined text and deletions are
indicated in bold strikethrough text in the affected sections of the document.

Item or Section(s)

Justification

Amendment 1

Date: 18-Oct-2016

7. RESPONSIBLE PERSONNEL

To update the conctact information for the PI assigned to the ATA
analysis.

8.1. Test Item

To include the test item information as per the certificate of analysis.

10.1. Preparation of Reference Item

To clarify the storage for the aliquots.

14. IN LIFE PROCEDURES,
OBSERVATIONS, AND
MEASURMENTS

To remove unnecessary information.

14.5. Food Consumption

To remove unnecessary information.

15.2. Laboratory Investigations
(Cytokine analysis)

To clarify that samples collected from the preterminally euthanized
animals will be taken on recovery animals only.

15.3. Anti-therapeutic Antibody
(ATA) Sample Collection,
Processing, and Analysis

To update the conctact information for the shipment of the ATA samples
for analysis.

ATTACHMENT A

To modify words in order to be in accordance with the OECD terminology
and to clarify which lymph nodes will be processed to slides.

Study Plan Amendment 1
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The objectives of this study are to determine the potential toxicity of mRNA-1706, when given
by intramuscular injection for 1 month (3 doses) to rats and to evaluate the potential reversibility
of any findings following a 2-week recovery period.

1.1.
Study Category:

Study Classification

Study Type:

Study Design:

Primary Treatment CAS Registry Number:
Primary Treatment Unique Ingredient ID:
Class of Compound:

2. PROPOSED STUDY SCHEDULE

TOX

Repeat Dose Toxicity
Parallel

Not Available

Not Available
mRNA

Proposed study dates are listed below. Actual applicable dates will be included in the

Final Report.

Experimental Start Date:
Experimental Completion Date:
Animal Arrival:

Initiation of Dosing:

Completion of In-life:

Unaudited Draft Report:

Audited Draft Report:
Final Report:

05 Oct 2016
15 Mar 2017
05 Oct 2016

20 Oct 2016 (Male)
21 Oct 2016 (Female)

19 Nov 2016 (Main animals)
02 Dec 2016 (Recovery animals)
(Last date of necropsy)

31 Jan 2017
08 Mar 2017
15 Mar 2017

3. GUIDELINES FOR STUDY DESIGN

The design of this study was based on the study objective(s), the overall product development
strategy for the Test Item, and the following study design guidelines:

e OECD Guideline 407. Repeated Dose 28-day Oral Toxicity Study in Rodents.
e Committee for Medicinal Products for Human Use (CHMP). Note for Guidance on Repeated

Dose Toxicity. CPMP/SWP/1042/99corr.

Study Plan Amendment 1
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e [ICH Harmonised Tripartite Guideline M3 (R2). Nonclinical Safety Studies for the Conduct
of Human Clinical Trials and Marketing Authorization for Pharmaceuticals.

e Japanese Guidelines for Nonclinical Studies of Drugs Manual (1995). Guidelines for
Toxicity Studies of Drugs (Chapter 3, Repeated Dose Toxicity Studies).

e Appendix to Director General Notification, No. 12-Nousan-8147, 24 November 2000,
Agricultural Production Bureau, Ministry of Agriculture, Forestry and Fisheries of Japan
(JMAFF).

4. REGULATORY COMPLIANCE

The study will be performed in accordance with the OECD Principles of Good Laboratory
Practice and as accepted by Regulatory Authorities throughout the European Union, United
States of America (FDA), Japan (MHLW), and other countries that are signatories to the OECD
Mutual Acceptance of Data Agreement.

Any portion of this study conducted in the USA will be performed in accordance with the U.S.
Department of Health and Human Services, Food and Drug Administration. United States Code
of Federal Regulations, Title 21, Part 58: Good Laboratory Practice for Nonclinical Laboratory
Studies and as accepted by Regulatory Authorities throughout the European Union (OECD
Principles of Good Laboratory Practice), Japan (MHLW), and other countries that are signatories
to the OECD Mutual Acceptance of Data Agreement.

Exceptions to GLPs include the following study elements:

e Characterization of the Test Item will be performed by the Sponsor or Sponsor subcontractor
according to established SOPs, controls, and approved test methodologies to ensure integrity
and validity of the results generated; these analyses will not be conducted in compliance with
the GLP or GMP regulations.

e Stability testing of the supplied Test Item will be performed by the Sponsor or Sponsor
subcontractor at a laboratory that follows FDA GMP regulations.

e Analysis of cytokines and anti-therapeutic antibody will be conducted using scientifically
qualified methods and in accordance with all applicable analytical procedures.

e Pathology peer review
5. QUALITY ASSURANCE

5.1. Test Facility

The Test Facility Quality Assurance Program (QAP) will monitor the study to assure the
facilities, equipment, personnel, methods, practices, records, and controls are in conformance
with Good Laboratory Practice regulations. The QAP will review the study plan, conduct
inspections at intervals adequate to assure the integrity of the study, and audit the Final Report to

Study Plan Amendment 1 Page 5
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assure that it accurately describes the methods and standard operating procedures and that the
reported results accurately reflect the raw data of the study.

The Test Facility QAP contact for this study is indicated below:

(b) (6)
Charles River Laboratories Montreal ULC
Senneville Site (CR-MTL)
22022 Transcanadienne
Senneville, QC H9X 3R3

Canada

Tel: (b) (6)
Fax: = (b) (6)

E-mail: (b) (6)

5.2. Test Facility-designated Subcontractor(s)

The following study phases performed by Test Facility-designated subcontractors will be audited
by the Test Facility QAP:

e Ophthalmology

6. SPONSOR

Sponsor Representative

(b) (6)

Address as cited for Sponsor
Tel: = (b) (6)
E-mail: (b) (6)

7. RESPONSIBLE PERSONNEL
Study Director

(b) (6)
Charles River Laboratories Montreal ULC
Sherbrooke Site (CR-SHB)
Address as cited for Test Facility
Tel: (b) (6)
Fax:  (b) (6)
E-mail: (b) (6)

Management Contact

(b) (6)
Address as cited for Test Facility
Tel: (b) (6)

Study Plan Amendment 1 Page 6
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Fax:  (b) (6)
E-mail: (b) (6)

Individual Scientists (IS) at the Test Facility
Ophthalmology (b) (6)

22022 Transcanadienne

Senneville, QC H9X 3R3

Canada

Tel: | (b)(6)

E-mail: (b) (6)

Analytical Chemistry
(Concentration and
Particle Size Analysis) (b) (6)

Charles River Laboratories Montreal ULC
Senneville Site (CR-MTL)
22022 Transcanadienne
Senneville, QC H9X 3R3
Canada
Tel: (b) (6)
E-mail: (b) (6)
Immunology
(Purity Analysis) (b) (6)

Charles River Laboratories Montreal ULC
Senneville Site (CR-MTL)

22022 Transcanadienne

Senneville, QC H9X 3R3

Canada

Tel: (b) (6)

E-mail: (b) (6)

Immunology

(Cytokine Analysis) (b) (6)

Charles River Laboratories Montreal ULC
Sherbrooke Site (CR-SHB)

1580 Ida-Métivier

Sherbrooke, QC J1E 0B5

Canada

Study Plan Amendment 1 Page 7
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Tel: (b) (6)

E-mail: (b) (6)
Pathology Will be added by amendment

Each IS is required to report any deviations or other circumstances that could affect the quality or
integrity of the study to the Study Director in a timely manner. Each IS will provide a report
addressing their assigned phase of the study, which will be included as an appendix to the Final
Report. The phase report will include the following:

e A listing of critical computerized systems used in the conduct and/or interpretation of the
assigned study phase

PI at Sponsor-designated Test Site

Anti-Therapeutic
Antibody Analysis (b) (6)
Integrated BioTherapeutics, Inc.
4 Research Court21-Firstfield Road

Suite 300Suite 100

Rockville, MD 20850Gaithersburg; MD-20878, USA
Tel:  (b) (6)

Fax.  (b) (6)

E-mail: (b) (6)

Each PI is required to report any deviations or other circumstances that could affect the quality or
integrity of the study to the Study Director in a timely manner. Each PI will provide a report
addressing their assigned phase of the study, which will be included as an appendix to the Final
Report. The phase report will include the following:

e The archive site for all records, samples, specimens and reports generated from the phase or
segment (alternatively, details regarding the retention of the materials may be provided to the
Study Director for inclusion in the Final Report)

e A listing of critical computerized systems used in the conduct and/or interpretation of the
assigned study phase
8. TEST AND REFERENCE ITEMS

8.1. Test Item
Identification: mRNA-1706

Supplier: Moderna Therapeutics, Inc.

Batch (Lot) Number: MTDP16064Will be-added-by-amendment
Concentration: 1.7 mg/mLWill be-added by-amendment

Retest Date: 6 months after date of manufacture

Study Plan Amendment 1 Page 8
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Physical Description: White to off-white lipid nanopacticle dispersionTe-be-added-by
amendment

Storage Conditions: Kept in a refrigerator set to maintain 4°C

8.2. Reference Item

Identification: Phosphate-buffered Saline (PBS) pH 7.2
Supplier: Will be included in the Final Report
Batch (Lot) Number: Will be included in the Final Report
Expiration Date: Will be included in the Final Report

Physical Description: Liquid

Storage Conditions: Kept in a controlled temperature area set to maintain 21°C

8.3. Test and Reference Item Characterization

The Sponsor will provide to the Test Facility documentation of the identity, strength, purity,
composition, and stability for the Test Item. A Certificate of Analysis or equivalent
documentation will be provided for inclusion in the Final Report. The Sponsor will also provide
information concerning the regulatory standard that was followed for these evaluations.

The Sponsor has appropriate documentation on file concerning the method of synthesis,
fabrication or derivation of the Test and Reference Item, and this information is available to the
appropriate regulatory agencies should it be requested.

8.4. Analysis of Test Item

A sample (2 vials) of the Test Item will be taken on the completion of the dosing period.
Analysis of bulk Test Item for concentration, particle size and purity will be performed.

The first vial will be transferred (on ice pack) to the analytical laboratory at the Test Facility for
concentration and particle size analysis.

The second vial will be transferred (on ice pack) to the molecular biology laboratory at the Test
Facility for purity analysis.

Purity, Particle size, and Encapsulation analysis will be performed by IEX- HPLC, Differential
Light Scattering (DLS) and capillary electrophoresis (CE) using validated analytical procedures.

Any residual/retained analytical samples (and Test Item used in analysis) will be discarded
before issue of the Final Report.
8.5. Reserve Samples

For each batch (lot) of Test and Reference Item, a reserve sample (1 mL, 1 vial or 100 mg) will
be collected and maintained under the appropriate storage conditions by the Test Facility.

Study Plan Amendment 1 Page 9
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8.6. Test and Reference Item Inventory and Disposition

Records of the receipt, distribution, storage, and disposition of Test and Reference Items will be
maintained. With the exception of reserve samples, all unused Sponsor-supplied bulk Test Item
will be returned to the Sponsor on ice pack (after completion of dosing).

Shipping Contact

(b) (6)
Moderna Therapeutics
200 Technology Sq, 3rd Floor

Suite 300

Cambridge MA 02476

Cell:  (b) (6)

E-mail: (b) (6)

9. SAFETY

The safety precautions for the Test Item and dose formulations will be documented in a Test
Material Safety Data Sheet (TMSDS) based on the information provided by the Sponsor either
by an MSDS or similar document.

10. DOSE FORMULATION AND ANALYSIS

10.1. Preparation of Reference Item

Dose formulation preparations will be performed under a laminar flow hood using clean
procedures.

The Reference Item, Phosphate Buffered Saline pH 7.2, will be dispensed on days of dosing (i.e.
Days 1, 15 and 29) for administration to Group 1 control animals and as required to dilute the
bulk Test Item for administration to Groups 2 to 4 animals. The aliquots will be stored in a
refrigerator set to maintain 4°C until use. They The-aliquots-will be removed from the
refrigerator and allowed to warm to room temperature for at least 30 minutes before dosing.

Any residual volumes will be discarded unless otherwise requested by the Study Director.

10.2. Preparation of Test Item

Dose formulation preparations will be performed under a laminar flow hood using clean
procedures.

Test Item dosing formulations will be diluted with Phosphate Buffered Saline, pH 7.2, as
necessary for administration. The dosing formulations will be prepared on each days of dosing
(i.e. Days 1, 15 and 29) and will be stored in a refrigerator set to maintain 4°C. The dose
formulations will be allowed to warm to room temperature for at least 30 minutes prior to
dosing. Alternatively, the aliquots can be transferred directly to room temperature.

Study Plan Amendment 1 Page 10
Test Facility Study No. 5002045

FDA-CBER-2022-908-0017617



Appendix 1

Page 121
Test Facility Study No. 5002045

Any residual volumes of formulated Test Item will be stored in a refrigerator set at 4°C and
discarded prior to report finalization.

10.3. Sample Collection and Analysis

Dose formulation samples will be collected for analysis as indicated in the following table.
Additional samples may be collected and analyzed at the discretion of the Study Director.

Dose Formulation Sample Collection Schedule

Interval® Homogeneity Concentration Sampling From
Day 1 All groups” All groups Dosing container
Day 29 N/A All groups Dosing container

N/A = Not applicable.

* The homogeneity results obtained from the top, middle and bottom preparations will be averaged and utilized as

the concentration results.

® Samples will be collected on the first preparation of the study and on the last preparation of the study.

Samples to be analyzed will be submitted as soon as possible following collection.

All samples to be analyzed will be transferred (on ice pack) to the analytical laboratory.

Any residual/retained analytical samples (and Test Item used in analysis) will be discarded
before issue of the Final Report.

10.3.1.  Analytical Method

Analyses described below will be performed by IEX-HPLC using a validated analytical
procedure (CR-MTL Study No. 1801737).

10.3.1.1.Concentration and Homogeneity Analysis

Samples for Analysis:

Backup Samples:

Sampling Containers:

Sample Volume:
Storage Conditions:

Acceptance Criteria:

Study Plan Amendment 1

Duplicate top, middle, and bottom samples (duplicate middle only
from Group 1); sent for analysis as noted in Section 10.3. On days
where only concentration analysis is required, the formulation will
only be sampled from the middle.

Triplicate top, middle, and bottom samples (duplicate middle only
from Group 1); maintained at the Test Facility. Backup samples
may be analyzed at the discretion of the Study Director. On days
where only concentration analysis is required, the formulation will
only be sampled from the middle.

Appropriate sized glass containers.
0.5 mL for analysis and backup samples.
Kept in a refrigerator set to maintain 4°C.

For concentration, the criteria for acceptability will be mean
sample concentration results within or equal to + 15% of
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theoretical concentration. Each individual sample concentration
result within or equal to + 20%. For homogeneity, the criteria for
acceptability will be a relative standard deviation (RSD) of
concentrations of < 5% for each group.

10.3.1.2. Stability Analysis

Stability data will be added by amendment.

11. TEST SYSTEM

Species: Rat

Strain: Crl:CD(SD) Sprague-Dawley rat

Source: Charles River Canada Inc., St. Constant, QC,
Canada

Number of Males Ordered: 60

Number of Females Ordered: 60

Target Age at Arrival: 4 to 8 weeks

Target Weight at Arrival: 126 to 150 g (males)

101 to 125 g (females)

The actual age, weight, and number of animals received will be listed in the Final Report.

11.1. Justification of Test System and Number of Animals

The Sprague Dawley rat was chosen as the animal model for this study as it is an accepted rodent
species for preclinical toxicity testing by regulatory agencies.

The total number of animals to be used in this study is considered to be the minimum required to
properly characterize the effects of the Test Item. This study has been designed such that it does
not require an unnecessary number of animals to accomplish its objectives.

At this time, studies in laboratory animals provide the best available basis for extrapolation to
humans and are required to support regulatory submissions. Acceptable models which do not
use live animals currently do not exist.

11.2. Animal Identification

Each animal will be identified using a subcutaneously implanted electronic identification chip.

11.3. Environmental Acclimation

A minimum acclimation period of 15 days will be allowed between animal receipt and the start
of dosing in order to accustom the animals to the laboratory environment.

Study Plan Amendment 1 Page 12
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11.4. Selection, Assignment, Replacement, and Disposition of Animals

Animals will be assigned to groups by a stratified randomization scheme designed to achieve
similar group mean body weights. Males and females will be randomized separately. Animals
in poor health or at extremes of body weight range will not be assigned to groups.

Before the initiation of dosing, any assigned animals considered unsuitable for use in the study
will be replaced by alternate animals obtained from the same shipment and maintained under the
same environmental conditions.

After initiation of dosing, study animals may be replaced during the replacement period with
alternate animals in the event of accidental injury, non-Test Item-related health issues, or similar
circumstances.

The alternate animals may be used as replacements on the study within 1 day.

The disposition of all animals will be documented in the study records.
12. HUSBANDRY

12.1. Housing

Animals will be group housed (up to 3 animals of the same sex and same dosing group together)
in polycarbonate cages containing appropriate bedding equipped with an automatic watering
valve. These housing conditions will be maintained unless deemed inappropriate by the Study
Director and/or Clinical Veterinarian. The room(s) in which the animals will be kept will be
documented in the study records.

Animals will be separated during designated procedures/activities. Each cage will be clearly
labeled with a color-coded cage card indicating study, group, animal number(s), and sex. Cages
will be arranged on the racks in group order. Where possible, control group animals will be
housed on a separate rack from the Test [tem treated animals.

12.2. Environmental Conditions

The targeted conditions for animal room environment will be as follows:

Temperature: 19°C to 25°C

Humidity: 30% to 70%

Light Cycle: 12 hours light and 12 hours dark (except during designated
procedures)

12.3. Food

PMI Nutrition International Certified Rodent Chow No. SCR4 will be provided ad libitum
throughout the study, except during designated procedures. The same diet in meal form may be
provided to individual animals as warranted by clinical signs (e.g., broken/damaged incisors or
other health changes).
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The feed is analyzed by the supplier for nutritional components and environmental contaminants.
Results of the analysis are provided by the supplier and are on file at the Test Facility.

It is considered that there are no known contaminants in the feed that would interfere with the
objectives of the study.

12.4. Water

Municipal tap water after treatment by reverse osmosis and ultraviolet irradiation will be freely
available to each animal via an automatic watering system (except during designated
procedures). Water bottles can be provided, if required.

Periodic analysis of the water is performed, and results of these analyses are on file at the Test
Facility.

It is considered that there are no known contaminants in the water that could interfere with the
outcome of the study.

12.5. Animal Enrichment

Animals will be socially housed for psychological/environmental enrichment and will be
provided with items such as a hiding tube and a chewing object, except during study
procedures/activities.

12.6. Veterinary Care

Veterinary care will be available throughout the course of the study and animals will be
examined by the veterinary staff as warranted by clinical signs or other changes. All veterinary
examinations and recommended therapeutic treatments, if any, will be documented in the study
records.

In the event that animals show signs of illness or distress, the responsible veterinarian may make
initial recommendations about treatment of the animal(s) and/or alteration of study procedures,
which must be approved by the Study Director or Scientific designate. All such actions will be
properly documented in the study records and, when appropriate, by study plan amendment.
Treatment of the animal(s) for minor injuries or ailments may be approved without prior
consultation with the Sponsor representative when such treatment does not impact fulfillment of
the study objectives. If the condition of the animal(s) warrants significant therapeutic
intervention or alterations in study procedures, the Sponsor representative will be contacted,
when possible, to discuss appropriate action. If the condition of the animal(s) is such that
emergency measures must be taken, the Study Director and/or clinical veterinarian will attempt
to consult with the Sponsor representative prior to responding to the medical crisis, but the Study
Director and/or veterinarian has authority to act immediately at his/her discretion to alleviate
suffering. The Sponsor representative will be fully informed of any such events.
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13. EXPERIMENTAL DESIGN

Experimental Design

G Test Dose Level Dose Dose No. of Animals
;‘:}“P Ma teesrial (ose doesZ§ Volume Concentration Main Study Recovery Study
: e (nL/dose) (mg/mL) Males Females | Males | Females
1 | Reference 0 200 0 10 10 5 5
Item
mRNA-
2 1706 10 200 0.05 10 10 - -
mRNA-
3 1706 50 200 0.25 10 10 - -
mRNA-
4 1706 100 200 0.5 10 10 5 5
= Not applicable

13.1. Administration of Test and Reference Items

The Test and Reference Items will be administered to the appropriate animals via intramuscular
injection into the lateral compartment of the thigh on Days 1, 15 and 29, the injection site will be
alternated on each dosing occasion. The volume for each dose will be administered using a
syringe/needle within the demarcated area. The first day of dosing will be designated as Day 1.

The injection area will be marked as frequently as required to allow appropriate visualization of
administration sites. Hair may be clipped or shaved if required to improve visualization of the
injection sites. The injection site will be documented in the raw data for each dose administered.

13.2. Justification of Route and Dose Levels

The intramuscular route of exposure was selected because this is the intended route of human
exposure.

The dose levels for this toxicology study were chosen to approximate a substantial multiple of
the anticipated clinical starting dose and top clinical dose. The highest dose to be tested is
expected to represent the intended maximum human clinical dose and volume and will be
administered by the clinical route (intramuscular). At this dose level, minimal systemic toxicity
is expected, but it is possible mild to moderate injection site reaction (redness, swelling) and
potentially elevation of systemic cytokine/acute phase markers may be observed. The mid- and
low-dose were selected to evaluate the dose-dependent effect of this compound.

14. IN-LIFE PROCEDURES, OBSERVATIONS, AND MEASUREMENTS

The in-life procedures, observations, and measurements listed below will be performed for all

main study and recovery ammals %es&da%a—wrﬂ—bemeh&ded—m—aﬂ—aﬁpeﬂdﬂ—te—thesﬂldy

S—t—ﬂd—y—D—l—lﬁeeteF Durlng the study, addltlonal evaluatlons to those descrlbed below and/or
scheduled, and considered necessary by the Study Director and/or Veterinarian to assess health
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status will be conducted and duly documented. More frequent observations may be undertaken
if considered appropriate.

14.1. Mortality/Moribundity Checks

Frequency: Twice daily, once in the morning and once in the afternoon,
throughout the study.

Procedure: Animals will be observed for general health/mortality and
moribundity. Animals will not be removed from cage during
observation, unless necessary for identification or confirmation of
possible findings.

14.2. Clinical Observations

14.2.1. Detailed Clinical Observations

Frequency: Weekly during the dosing and recovery periods, and at least every
two weeks during the predosing period.

Procedure: Animals removed from the cage for examination.

14.3. Local Irritation Assessment

Frequency: On days of dosing; at least 24 and 72 hours post-dose (end of each
group). Weekly when there is no dosing and during the recovery
period. Following Day 29 dosing, no assessment will be
performed on main animals at 72 hours postdose as animals will be
sent to necropsy on Day 30.

Procedure: All animals will have the dose injection site examined for signs of
erythema/edema. Observations will be scored according to the
Local Irritation Assessment scoring table as follows:

Erythema (Redness) Score
No erythema 0
Very slight erythema 1
Mild erythema 2
Moderate to severe erythema 3
Severe erythema (beet redness to slight eschar formation, injury in depth) 4
Notable dermal lesion (maximized) M
Edema (Swelling)
No edema 0
Very slight edema 1
Slight edema 2
Moderate edema 3
Severe edema 4
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Any other abnormalities will be recorded as they are observed.

14.4. Body Weights

Frequency: Weekly during the dosing and recovery periods, and at least every
two weeks during the predosing period.

Procedure: Animals will be individually weighed. A fasted weight will be
recorded on the day of necropsy. Terminal body weights will not
be collected from animals found dead or euthanized moribund.

14.5. Food Consumption

Frequency: Weekly, starting Day -7, throughout the dosing and recovery
periods.

Procedure: Food consumption will be quantitatively measured except for on
the day of scheduled euthanasia. Weekly-values-will-be
caleulated-and reported:

14.6. Ophthalmic Examinations

Frequency: Once prestudy and again toward the end of Week 4 of the dosing
period. During Week 2 of the recovery period if Test Item-related
findings are observed during the dosing period.

Procedure: All animals will be subjected to funduscopic (indirect
ophthalmoscopy) and biomicroscopic (slit lamp) examinations.
The mydriatic used will be Atropine 0.126%.

Evaluation: A report will be included as an appendix to the Final Report.
15. LABORATORY EVALUATIONS
15.1. Clinical Pathology

15.1.1. Sample Collection

Blood will be collected from the abdominal aorta following isoflurane anesthesia. After
collection, samples will be transferred to the appropriate laboratory for processing.

Animals will be fasted overnight before blood sampling (for clinical chemistry). Samples will be
collected according to the following table.
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Samples for Clinical Pathology Evaluation
. . . Clinical
Group Nos. Time Point Hematology Coagulation Chemistry
1to4" Day 30 X X X
1 and 4 Day 43 X X X
Unscheduled el}thanasm Before euthanasia X X X
(when possible)

X = Sample to be collected
: Samples will only be collected from those animals scheduled for euthanasia on Day 30.

Any residual/retained clinical pathology samples will be discarded before issue of the Final
Report.

15.1.2.

Target Volume:

Hematology
0.5 mL

Anticoagulant: EDTA

Hematology Parameters

Red blood cell count
Hemoglobin concentration
Hematocrit
Mean corpuscular volume
Red Blood Cell Distribution Width
Mean corpuscular hemoglobin concentration
Mean corpuscular hemoglobin
Reticulocyte count (absolute)
Platelet count

White blood cell count
Neutrophil count (absolute)
Lymphocyte count (absolute)
Monocyte count (absolute)
Eosinophil count (absolute)
Basophil count (absolute)
Large unstained cells (absolute)

A blood smear will be prepared from each hematology sample. Blood smears will be labeled,
stained, and stored. Blood smears may be read to investigate results. If additional examination
of blood smears is deemed necessary, the smears may be subsequently evaluated and this
evaluation will be described in a study plan amendment.

15.1.3.  Coagulation

Target Volume: 1.2 mL (in a 1.3 mL tube)
Anticoagulant: Citrate

Processing: To plasma

Coagulation Parameters

Prothrombin time
Sample Quality

Activated partial thromboplastin time
Fibrinogen
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15.1.4.  Clinical Chemistry

Target Volume: 0.7 mL

Anticoagulant: None, collected in serum separator tubes
Processing: To serum

Clinical Chemistry Parameters

Alanine aminotransferase Total protein
Aspartate aminotransferase Albumin
Alkaline phosphatase Globulin
Gamma-glutamyltransferase Albumin/globulin ratio
Creatine Kinase Glucose
Total bilirubin® Cholesterol
Urea nitrogen Triglycerides
Creatinine Sodium
Calcium Potassium
Phosphorus Chloride
Sample Quality

*  When total bilirubin is > 0.5 mg/dL, indirect and direct bilirubin will also be measured.
15.1.5. Bone Marrow Smear Evaluation (Optional)

Bone marrow smears will be collected and prepared as described in the Tissue Collection and
Preservation table (Section 16.5). Evaluation of stained smears may be added by amendment at
the discretion of the Study Director in consultation with the pathologist and the Sponsor.

15.2. Laboratory Investigations (Cytokine analysis)

Blood will be collected from the jugular vein of all recovery animals and preterminally
euthanized animals (recovery animals only). After collection, blood samples for serum will be
transferred at ambient room temperature and blood samples for plasma will be transferred on wet
ice to the appropriate laboratory for processing.
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Sample Collection Schedule
Target Blood Volume (mL) 0.5 0.5
Anticoagulant None (SST) EDTA
e . (b) (4)
Centrifugation setting
Timepoints Sample Type 1
No. of
Day Hrs Males/ IFN-a IL-1B, IL-6, TNF-a, IP-10, MIP-1-a, MCP-1
Females
1 6 5/5 X X
15 6 5/5 X X
29 6 5/5 X X
43 N/A 5/5 X X
Matrix Serum Plasma
Volume per aliquot all volume all volume
(uh)
Number of aliquot(s) 1 1
Storage copdlt.lon _80°C _80°C
(set to maintain)
Responsible Lab CR-SHB CR-SHB

X = Sample to be collected; N/A = not applicable
The number of aliquots and volumes are targets that may be adjusted based on sample volume
availability.

The samples will be analyzed by the Immunology department. Analysis for IL-18, IL-6, TNF-a,
IP-10, MIP-1-a and MCP-1 will be conducted using a multiplex Luminex method. An ELISA
method will be used for the analysis of IFN-a. The procedures to be followed during the course
of this study along with the assays acceptance criteria will be detailed in the appropriate
analytical procedure. Samples will be analyzed in duplicate.

Following Study Director approval, any residual/retained samples will be discarded prior to
report finalization.

An Immunology Report will be included as an appendix to the Final Report.

15.3. Anti-therapeutic Antibody (ATA) Sample Collection, Processing, and Analysis

Blood will be collected from all animals by jugular venipuncture and/or via the abdominal aorta
while under isoflurane anesthesia (terminal and unscheduled samples).

Time Points: Before initiation of dosing and at study termination (on Day 30 for
main animals and on Day 43 for recovery animals).

Target Volume: 0.5 mL

Anticoagulant: None, collected in serum separator tubes

Processing: To serum
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Samples will be mixed gently and allowed to clot at room temperature until centrifugation which
will be carried out as soon as practical (not exceeding 60 minutes after collection). The samples
will be centrifuged for (B) (4) in a refrigerated centrifuge (set to maintaingt}z at (B (4)

The resultant serum will be separated, transferred to uniquely labeled clear polypropylene tubes,
frozen immediately over dry ice and transferred to a freezer set to maintain -80°C.

Samples will be shipped on dry ice to:

Shipping Contact

(b) (6) ,
Integrated BioTherapeutics, Inc.
4 Research Court21-Firstfield Road

Suite 300Suite 100

Rockville, MD 20850Gaithersburg; MD-20878, USA
Tel:  (b) (6)

Fax.  (b) (6)

E-mail: (b) (6)

The test site will be notified before shipment of the samples. Upon receipt at the immunology
laboratory, the samples will be stored at -80°C.

The samples will be analyzed for rat anti-ZIKA antibodies using a qualified ELISA method.

Any residual/retained samples will be maintained for a minimum of 6 months following issuance
of the Audited Draft Report after which samples will be discarded. Alternatively,
residual/retained samples will be discarded prior to the 6 month period should the issuance of the
Final Report occur prior to the end of the 6 month retention period. An earlier discard of these
residual/retained samples may also be requested and authorized by the Study Director.

An Anti-therapeutic Antibody Report will be included as an appendix to the Final Report.
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16. TERMINAL PROCEDURES

Terminal procedures are summarized in the following table:

Terminal Procedures for Main Study and Recovery Animals

N(.)' of Scheduled Necropsy Procedures
Group Animals . . .
Euthanasia : Histology Histopathology
No. M F Da Necrobs Tissue Organ
Y PSY | Collection Weights
1 10 10 Full Tissue® Full Tissue®
2 10 | 10 Full Tissue® ?r"sstl%‘?s"’ns
30 X X X arge Llssues
3 10| 10 Full Tissue® | Oross Lesions
Target Tissues
4 10 10 Full Tissue® Full Tissue®
1 5 5 Full Tissue® Full Tissue®
43 X X X . .
4 5 5 Full Tissue Full Tissue
Unscheduled Deaths X X - Full Tissue® Full Tissue®
Standard
Replaced animals (prestudy)” X Diagnostic - - -
List
Replaced animals (after dosing start) X X - - -

X = Procedure to be conducted; - = Not applicable.
* See Tissue Collection and Preservation table for listing of tissues.
®  Animals found dead or euthanized before the initiation of dosing.

16.1. Unscheduled Deaths

If a main study or recovery animal dies on study, a complete necropsy examination will be
conducted and specified tissues will be saved. If necessary, the animal will be refrigerated to
minimize autolysis.

Main or recovery animals may be euthanized for humane reasons as per Test Facility SOPs. The
samples for evaluation of clinical pathology parameters, cytokines and antibody analysis will be
obtained if possible as specified in Section 15. These animals will undergo exsanguination by
incision from the abdominal aorta following isoflurane anesthesia unless deemed inappropriate
by the Study Director and/or the clinical veterinarian and will undergo complete necropsy
examination, and specified tissues will be retained. If necessary, the animal will be refrigerated
(set to maintain 4°C) to minimize autolysis.

Animals found dead or euthanized before the initiation of dosing will be subject to complete
necropsy examination and limited tissue retention (standard diagnostic tissue list). Any animal
replaced after the start of dosing will be subject to complete necropsy examination and tissues
will be retained (as per Tissue Collection and Preservation section), and any data generated will
not be included in the report unless deemed appropriate by the Study Director.
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16.2. Scheduled Euthanasia

Main study and recovery animals surviving until scheduled euthanasia will have a terminal body
weight recorded, samples for clinical pathology and antibody analysis will be collected (as
appropriate), and will be euthanized by exsanguination by incision from the abdominal aorta
following isoflurane anesthesia. When possible, the animals will be euthanized rotating across
dose groups such that similar numbers of animals from each group, including controls, will be
necropsied throughout the day. Animals will be fasted overnight before their scheduled
necropsy.

16.3. Necropsy

Main and recovery animals will be subjected to a complete necropsy examination, which will
include evaluation of the carcass and musculoskeletal system; all external surfaces and orifices;
cranial cavity and external surfaces of the brain; and thoracic, abdominal, and pelvic cavities
with their associated organs and tissues.

Necropsy procedures will be performed by qualified personnel with appropriate training and
experience in animal anatomy and gross pathology. A veterinary pathologist, or other suitably
qualified person, will be available.

At the discretion of the necropsy supervising pathologist, images may be generated for
illustration of or consultation on gross observations. Generation of such images will be
documented and communicated to the Study Director. Images and associated documentation
will be retained and archived.

16.4. Organ Weights

The organs identified for weighing in the Tissues Collection and Preservation table will be
weighed at necropsy for all scheduled euthanasia animals. Organ weights will not be recorded
for animals found dead or euthanized in poor condition or in extremis. Paired organs will be
weighed together. In the event of gross abnormalities, in addition to the combined weight, the
weight of each organ of a pair may be taken and entered as a tissue comment. Organ weight as a
percent of body weight (using the terminal body weight) and organ weight as a percent of brain
weight will be calculated.

16.5. Tissue Collection and Preservation

Representative samples of the tissues identified in the Tissue Collection and Preservation table in
ATTACHMENT A will be collected from all animals and preserved in 10% neutral buffered
formalin, unless otherwise indicated. Additional tissue samples may be collected to elucidate
abnormal findings.
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17.  HISTOLOGY AND HISTOPATHOLOGY

17.1. Histology

Tissues in the Tissue Collection and Preservation table from animals identified in the Terminal
Procedures table will be embedded in paraffin, sectioned, mounted on glass slides, and stained
with hematoxylin and eosin.

17.2. Histopathology

Histopathological evaluation will be performed by a board-certified veterinary pathologist.
Target tissues identified by the study pathologist during microscopic evaluation will be
communicated to the study Director; tissues will be evaluated and reported. Any additional
stains or evaluations, if deemed necessary by the pathologist, will be added by study plan
amendment following discussion with the Study Director and in consultation the Sponsor.

At the discretion of the study pathologist and after acknowledgement by the Study Director,
images may be captured for consultation purposes.
17.3. Pathology Peer Review

A on-site pathology peer review will be conducted by:

(b) (6)
Moderna Therapeutics
200 Technology Square, 3rd Floor
Cambridge, MA 02116
Tel: (b) (6)
E-mail: (b) (6)
The peer review statement or equivalent documentation will be included as an appendix to the
Final Report.

18. CONSTRUCTED VARIABLES

Body Weight Gains Calculated between at least each interval as well as
between the beginning and end of each phase

Organ Weight relative to Body Weight Calculated against the Terminal body weight for
scheduled intervals

Organ Weight relative to Brain Weight Calculated against the brain weight for scheduled
intervals

19. STATISTICAL ANALYSIS

All statistical tests will be conducted at the 5% significance level. All pairwise comparisons will
be conducted using two sided tests and will be reported at the 0.1%, 1%, and 5% levels.
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Numerical data collected on scheduled occasions for the listed variables will be analyzed as
indicated according to sex and occasion. Descriptive statistics number, mean and standard
deviation (or %CV or SE when deemed appropriate) will be reported whenever possible. Values
may also be expressed as a percentage of predose or control values when deemed appropriate.
Inferential statistics will be performed according to the matrix below when possible, but will
exclude semi-quantitative data, and any group with less than 3 observations.

Statistical Matrix

Statistical Method

Variables for Inferential Analysis Parametric/ Non-Parametric

Body Weight
Hematology Variables
Coagulation Variables

Clinical Chemistry Variables
Cytokine Analysis

Organ Weights

Body Weight Gains

Organ Weight relative to Body Weight

ol bl Bl kel Kttt il ke

Organ Weight relative to Brain Weight

The following pairwise comparisons will be made:
Group2 vs. Group 1
Group3 vs. Group 1
Group4 vs. Group 1

19.1. Parametric/Non-Parametric
Levene’s test will be used to assess the homogeneity of group variances.

Datasets with at least 3 groups will be compared using an overall one-way ANOVA F-test if
Levene’s test is not significant or the Kruskal-Wallis test if it is. If the overall F-test or Kruskal-
Wallis test is found to be significant, then the above pairwise comparisons will be conducted
using Dunnett’s or Dunn’s test, respectively.

Datasets with 2 groups (the designated control group and 1 other group) will be compared using
a t-test if Levene’s test is not significant or Wilcoxon Rank-Sum test if it is.

20. COMPUTERIZED SYSTEMS

The following critical computerized systems may be used in the study. The actual critical
computerized systems used will be specified in the Final Report.

Data for parameters not required by study plan, which are automatically generated by analytical
devices used will be retained on file but not reported. Statistical analysis results that are
generated by the program but are not required by study plan and/or are not scientifically relevant
will be retained on file but will not be included in the tabulations.
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Critical Computerized Systems

System Name

Description of Data Collected and/or Analyzed

Provantis

In-life; clinical pathology; postmortem

Dispense

Test Material receipt, accountability and/or formulation
activities

SRS (CR-MTL in-house application built with
SAS) and SAS system for Windows and/or In-
house reporting software Nevis 2012 (using
SAS)

Statistical analyses of numerical in-life, clinical pathology and
postmortem data

Mesa Laboratories AmegaView CMS

Continuous Monitoring System. Monitoring of standalone
fridges, freezers, incubators, and selected laboratories to
measure temperature, relative humidity, and CO2, as
appropriate

Johnson Controls Metasys

Building Automation System. Control of HVAC and other
building systems, as well as temperature/humidity control and
trending in selected laboratories and animal rooms

Empower 3 (Waters Corporation)

Data acquisition for dose formulation analysis, including
regression analysis and measurement of concentration and
recovery of dose formulations using HPLC

BioPlex Manager Biomarker data collection
Softmax Pro GxP IFN-a data collection
Watson LIMS Biomarker data analysis

21.

Changes to the approved study plan shall be made in the form of an amendment, which will be
signed and dated by the Study Director. Every reasonable effort will be made to discuss any
necessary study plan changes in advance with the Sponsor.

AMENDMENTS AND DEVIATIONS

All study plan and SOP deviations will be documented in the study records. Deviations from the
study plan and/or SOP related to the phase(s) of the study conducted at a Test Site shall be
documented, acknowledged by the PI/IS, and reported to the Study Director for
authorization/acknowledgement. The Study Director will notify the Sponsor of deviations that
may result in a significant impact on the study as soon as possible.

22. RETENTION OF RECORDS, SAMPLES, AND SPECIMENS

All study-specific raw data, electronic data, documentation, study plan, retained samples and
specimens, and interim (if applicable) and final reports will be archived by no later than the date
of final report issue. All materials generated by Charles River from this study will be transferred
to a Charles River archive. One year after issue of the draft report, the Sponsor will be contacted
to determine the disposition of materials associated with the study.

Records to be maintained will include, but will not be limited to, documentation and data for the
following:

e Study Plan, study plan amendments, and deviations

e Study schedule
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e Study-related correspondence

e Test system receipt, health, and husbandry

e Test and Reference Item receipt, identification, preparation, and analysis

¢ In-life measurements and observations

e Clinical pathology, cytokines and ATA sample collection and/or evaluation
e Gross and microscopic observations and related data

e Organ weight measurements

e Statistical analysis results

23. REPORTING

A comprehensive Draft Report will be prepared following completion of the study and will be
finalized following consultation with the Sponsor. The report will include all information
necessary to provide a complete and accurate description of the experimental methods and
results and any circumstances that may have affected the quality or integrity of the study.

The Sponsor will receive an electronic version of the Draft and Final Report provided in Adobe
Acrobat PDF format (hyperlinked and searchable at final) along with a Microsoft Word version
of the text. The PDF document will be created from native electronic files to the extent possible,
including text and tables generated by the Test Facility. Report components not available in
native electronic files and/or original signature pages will be scanned and converted to PDF
image files for incorporation. An original copy of the report with the Test Facility’s handwritten
signatures will be retained.

Reports should be finalized within 6 months of issue of the Draft Report. If the Sponsor has not
provided comments to the report within 6 months of draft issue, the report will be finalized by
the Test Facility unless other arrangements are made by the Sponsor.

24. ANIMAL WELFARE

24.1. Institutional Animal Care and Use Committee Approval

The study plan and any amendment(s) or procedures involving the care and use of animals in this
study will be reviewed and approved by CR-MTL Institutional Animal Care and Use Committee
(IACUC). During the study, the care and use of animals will be conducted with guidance from
the USA National Research Council and the Canadian Council on Animal Care (CCAC).
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AMENDMENT APPROVAL

(b) (6)

(b) (6)
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SPONSOR APPROVAL
The Study Plan Amendment was approved by the Sponsor by email on 18 Oct 2016.
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Tissue Collection and Preservation

Microscopic
Tissue Weigh | Collect | Histology | Evaluation® Comment
Animal identification| - X - - -
Artery, aorta - X X X -
Level 4 processed to slide for evaluation of
Body cavity, nasal - X X X olfactory bulb. Nasal structures will not be
examined.
Two bone marrow smears will be collected
from the femur at scheduled and
unscheduled necropsies (for possible
examination). Smears will not be collected
Bone marrow smear - X - - from animals that are found dead or from
animals that were euthanized moribund and
then stored in the refrigerator prior to
necropsy. Bone marrow smears are allowed
to air dry and are not fixed in formalin.
Bone marrow - X X X -
Bone, femur - X X X -
Bone, sternum - X X X -
Seven brain levels to be examined to include
Brain X X X X olfactory bulb (Examine in Body cavity,
nasal section level 4)
Cervix - X X X -
Epididymis X X X X -
Esophagus - X X X -
Eye - X X X -
Gland, adrenal X X X X -
Gland, harderian - X X X -
Gland, mammary - X X X -
Gland, parathyroid - X X X -
Gland, pituitary X X X X -
Gland, prostate X X X X -
Gland, salivary - X X X -
Gland, §em1na1 i X X X i
vesicle
Gland, thyroid X X X X -
Gross lesions/masses | - X X X -
Gut-associated
lymphoid tissue i X X X i
Heart X X X X -
Kidney X X X X -
Large intestine, ) X X X )
cecum
Large intestine, ) X X X )
colon
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Tissue

Weigh

Collect

Histology

Microscopic
Evaluation”

Comment

Large intestine,
rectum

X

X

X

Larynx

Liver

Lung

il

Lymph node,
mandibular

Lymph node,
mesenteric

K| R R

N

RN

Lymph node,
Inguinal

o

e

o

Lymph node draining the administration

sites used on Day 29
(unilateral examination)

Lymph node,
Popliteal

Lymph node draining administration sites
used on Day 29 (unilateral examination)

Muscle, skeletal

Quadriceps

Nerve, optic

Nerve, sciatic

Ovary

Pancreas

Site, Injection

Thigh site used for injection on Day 29

Skin

Small intestine,
duodenum

Small intestine,
ileum

Small intestine,
jejunum

Spinal cord

Spleen

Stomach

Testis

Thymus

Tongue

Trachea

Urinary bladder

Uterus

Vagina

ol bl bt ket d Ea e et B B I B B B P P Ee e P Pt o] e

ol bl bt i ket bt e e et B B e B B B P P Ee e P Pt e e

ol el bl bt e ket bt e K et B B I B B B P P Ee e P Pt o] e

X = Procedure to be conducted; - = Not applicable.
* At the discretion of the Study Pathologist, findings for extraneous tissues (nonspecifiedpretoeel tissues in

the Study Plan that may be present on a slide as a result of collection of preteeelStudy Plan tissues) will be
recorded when observed.
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SUMMARY OF CHANGES AND JUSTIFICATIONS

Study Plan effective date: 04-Oct-2016

Note: When applicable, additions are indicated in bold underlined text and deletions are
indicated in bold strikethrough text in the affected sections of the document.

Item or Section(s)

Justification

Amendment 1

Date: 18-Oct-2016

7. RESPONSIBLE PERSONNEL

To update the conctact information for the PI assigned to the ATA
analysis.

8.1. Test Item

To include the test item information as per the certificate of analysis.

10.1. Preparation of Reference Item

To clarify the storage for the aliquots.

14. IN LIFE PROCEDURES,
OBSERVATIONS, AND
MEASURMENTS

To remove unnecessary information.

14.5. Food Consumption

To remove unnecessary information.

15.2. Laboratory Investigations
(Cytokine analysis)

To clarify that samples collected from the preterminally euthanized
animals will be taken on recovery animals only.

15.3. Anti-therapeutic Antibody
(ATA) Sample Collection,
Processing, and Analysis

To update the conctact information for the shipment of the ATA samples
for analysis.

ATTACHMENT A

To modify words in order to be in accordance with the OECD terminology
and to clarify which lymph nodes will be processed to slides.

Amendment 2

Date: 16-Nov-2016

5.2. Test Facility-designated
Subcontractor(s)

To add histopathology as it will be performed at PAI-FDK.

7. RESPONSIBLE PERSONNEL

To assign a pathologist from PAI-FDK.

10.3.1.2. Stability Analysis

Section updated as no stability analysis will be performed; formulations
were/will be prepared on each day of dosing.

17.2. Histopathology

To include that slides will be shipped to the pathologist.

17.3. Pathology Peer Review

To update as the pathology peer review will not be performed at the Test
Facility.

ATTACHMENT A To remove the histology and microscopic evaluation for the body nasal
cavity since the olfactory bulb is already included in the examination of
the seven levels of the brain.
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The objectives of this study are to determine the potential toxicity of mRNA-1706, when given
by intramuscular injection for 1 month (3 doses) to rats and to evaluate the potential reversibility
of any findings following a 2-week recovery period.

1.1.
Study Category:

Study Classification

Study Type:

Study Design:

Primary Treatment CAS Registry Number:
Primary Treatment Unique Ingredient ID:
Class of Compound:

2. PROPOSED STUDY SCHEDULE

TOX

Repeat Dose Toxicity
Parallel

Not Available

Not Available
mRNA

Proposed study dates are listed below. Actual applicable dates will be included in the

Final Report.

Experimental Start Date:
Experimental Completion Date:
Animal Arrival:

Initiation of Dosing:
Completion of In-life:
Unaudited Draft Report:

Audited Draft Report:
Final Report:

05 Oct 2016
15 Mar 2017
05 Oct 2016

20 Oct 2016 (Male)
21 Oct 2016 (Female)

19 Nov 2016 (Main animals)
02 Dec 2016 (Recovery animals)
(Last date of necropsy)

31 Jan 2017
08 Mar 2017
15 Mar 2017

3. GUIDELINES FOR STUDY DESIGN

The design of this study was based on the study objective(s), the overall product development
strategy for the Test Item, and the following study design guidelines:

e OECD Guideline 407. Repeated Dose 28-day Oral Toxicity Study in Rodents.
e Committee for Medicinal Products for Human Use (CHMP). Note for Guidance on Repeated

Dose Toxicity. CPMP/SWP/1042/99corr.

Study Plan Amendment 2
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e [ICH Harmonised Tripartite Guideline M3 (R2). Nonclinical Safety Studies for the Conduct
of Human Clinical Trials and Marketing Authorization for Pharmaceuticals.

e Japanese Guidelines for Nonclinical Studies of Drugs Manual (1995). Guidelines for
Toxicity Studies of Drugs (Chapter 3, Repeated Dose Toxicity Studies).

e Appendix to Director General Notification, No. 12-Nousan-8147, 24 November 2000,
Agricultural Production Bureau, Ministry of Agriculture, Forestry and Fisheries of Japan
(JMAFF).

4. REGULATORY COMPLIANCE

The study will be performed in accordance with the OECD Principles of Good Laboratory
Practice and as accepted by Regulatory Authorities throughout the European Union, United
States of America (FDA), Japan (MHLW), and other countries that are signatories to the OECD
Mutual Acceptance of Data Agreement.

Any portion of this study conducted in the USA will be performed in accordance with the U.S.
Department of Health and Human Services, Food and Drug Administration. United States Code
of Federal Regulations, Title 21, Part 58: Good Laboratory Practice for Nonclinical Laboratory
Studies and as accepted by Regulatory Authorities throughout the European Union (OECD
Principles of Good Laboratory Practice), Japan (MHLW), and other countries that are signatories
to the OECD Mutual Acceptance of Data Agreement.

Exceptions to GLPs include the following study elements:

e Characterization of the Test Item will be performed by the Sponsor or Sponsor subcontractor
according to established SOPs, controls, and approved test methodologies to ensure integrity
and validity of the results generated; these analyses will not be conducted in compliance with
the GLP or GMP regulations.

e Stability testing of the supplied Test Item will be performed by the Sponsor or Sponsor
subcontractor at a laboratory that follows FDA GMP regulations.

e Analysis of cytokines and anti-therapeutic antibody will be conducted using scientifically
qualified methods and in accordance with all applicable analytical procedures.

e Pathology peer review
5. QUALITY ASSURANCE

5.1. Test Facility

The Test Facility Quality Assurance Program (QAP) will monitor the study to assure the
facilities, equipment, personnel, methods, practices, records, and controls are in conformance
with Good Laboratory Practice regulations. The QAP will review the study plan, conduct
inspections at intervals adequate to assure the integrity of the study, and audit the Final Report to

Study Plan Amendment 2 Page 5
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assure that it accurately describes the methods and standard operating procedures and that the
reported results accurately reflect the raw data of the study.

The Test Facility QAP contact for this study is indicated below:

(b) (6)
Charles River Laboratories Montreal ULC
Senneville Site (CR-MTL)
22022 Transcanadienne
Senneville, QC H9X 3R3

Canada

Tel: (b) (6)
Fax: = (b) (6)

E-mail: (b) (6)

5.2. Test Facility-designated Subcontractor(s)

The following study phases performed by Test Facility-designated subcontractors will be audited
by the Test Facility QAP:

e Ophthalmology

The following study phases performed by Test Facility-designated subcontractors will be
audited by the respective subcontractor QAP(s):

e Histopathology

For all study phase(s) inspected by subcontractor QAP(s), copies of each periodic
inspection report will be made available to the Study Director, Test Facility Management,
and the Test Facility QAP.

6. SPONSOR

Sponsor Representative

(b) (6)

Address as cited for Sponsor

Tel: | (b) (6)

E-mail: (b) (6)

7. RESPONSIBLE PERSONNEL
Study Director

(b) (6)
Charles River Laboratories Montreal ULC
Sherbrooke Site (CR-SHB)
Address as cited for Test Facility
Tel: (b) (6)

Study Plan Amendment 2 Page 6
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Fax:  (b) (6)
E-mail: (b) (6)

Management Contact

(b) (6)
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Address as cited for Test Facility

Tel: (b) (6)
Fax:  (b) (6)
E-mail: (b) (6)

Individual Scientists (IS) at the Test Facility

Ophthalmology

Analytical Chemistry
(Concentration and
Particle Size Analysis)

Immunology
(Purity Analysis)

Study Plan Amendment 2

(b) (6)

22022 Transcanadienne

Senneville, QC H9X 3R3

Canada

Tel: | (b) (6)

E-mail: (b) (6)

(b) (6)

Charles River Laboratories Montreal ULC
Senneville Site (CR-MTL)

22022 Transcanadienne

Senneville, QC H9X 3R3

Canada

Tel: (b) (6)

E-mail: (b) (6)
(b) (6)

Charles River Laboratories Montreal ULC
Senneville Site (CR-MTL)
22022 Transcanadienne

Senneville, QC H9X 3R3
Canada

Tel: (b) (6)
E-mail: (b) (6)

Page 7
Test Facility Study No. 5002045

FDA-CBER-2022-908-0017645



Page 149
Test Facility Study No. 5002045

Appendix 1

Immunology

(Cytokine Analysis) (b) (6)

Charles River Laboratories Montreal ULC
Sherbrooke Site (CR-SHB)

1580 Ida-Métivier

Sherbrooke, QC J1E 0B5

Canada
Tel: (b) (6)
E-mail: (b) (6)

Pathelogy—————————— Will be-added by-amendment

Each IS is required to report any deviations or other circumstances that could affect the quality or
integrity of the study to the Study Director in a timely manner. Each IS will provide a report
addressing their assigned phase of the study, which will be included as an appendix to the Final
Report. The phase report will include the following:

e A listing of critical computerized systems used in the conduct and/or interpretation of the
assigned study phase

Principal Investigators (PI) at a Test Facility-designated Test Site

Pathology (b) (6)
Charles River Laboratories, Inc. (PAI-FDK)
15 Worman's Mill Ct., Suite I
Frederick, MD 21701, USA
Main Telephone: (D) (6)
Direct Telephone: (D) (6)
E-mail:

Each Pl is required to report any deviations or other circumstances that could affect the
quality or integrity of the study to the Study Director in a timely manner. Each PI will
provide a report addressing their assigned phase of the study, which will be included as an
appendix to the Final Report. The phase report will include the following:

e A Statement of Compliance

e A OA Statement

e The archive site for all records., samples. specimens and reports generated from the
phase or segment (alternativelv, details regarding the retention of the materials may be
provided to the Study Director for inclusion in the Final Report)

e A listing of critical computerized systems used in the conduct and/or interpretation of
the assigned study phase

Study Plan Amendment 2 Page 8
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PI at Sponsor-designated Test Site

Anti-Therapeutic
Antibody Analysis (b) (6)
Integrated BioTherapeutics, Inc.
4 Research Court
Suite 300
Rockville, MD 20850, USA
Tel: (D) (6)
Fax:  (b) (6)
E-mail: (b) (6)
Each PI is required to report any deviations or other circumstances that could affect the quality or
integrity of the study to the Study Director in a timely manner. Each PI will provide a report

addressing their assigned phase of the study, which will be included as an appendix to the Final
Report. The phase report will include the following:

e The archive site for all records, samples, specimens and reports generated from the phase or
segment (alternatively, details regarding the retention of the materials may be provided to the
Study Director for inclusion in the Final Report)

e A listing of critical computerized systems used in the conduct and/or interpretation of the
assigned study phase

8. TEST AND REFERENCE ITEMS

8.1. Test Item

Identification: mRNA-1706
Supplier: Moderna Therapeutics, Inc.
Batch (Lot) Number: MTDP16064
Concentration: 1.7 mg/mL
Retest Date: 6 months after date of manufacture

Physical Description: White to off-white lipid nanopacticle dispersion

Storage Conditions: Kept in a refrigerator set to maintain 4°C

8.2. Reference Item

Identification: Phosphate-buffered Saline (PBS) pH 7.2
Supplier: Will be included in the Final Report
Batch (Lot) Number: Will be included in the Final Report
Expiration Date: Will be included in the Final Report
Study Plan Amendment 2 Page 9
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Physical Description: Liquid

Storage Conditions: Kept in a controlled temperature area set to maintain 21°C

8.3. Test and Reference Item Characterization

The Sponsor will provide to the Test Facility documentation of the identity, strength, purity,
composition, and stability for the Test Item. A Certificate of Analysis or equivalent
documentation will be provided for inclusion in the Final Report. The Sponsor will also provide
information concerning the regulatory standard that was followed for these evaluations.

The Sponsor has appropriate documentation on file concerning the method of synthesis,
fabrication or derivation of the Test and Reference Item, and this information is available to the
appropriate regulatory agencies should it be requested.

8.4. Analysis of Test Item

A sample (2 vials) of the Test Item will be taken on the completion of the dosing period.
Analysis of bulk Test Item for concentration, particle size and purity will be performed.

The first vial will be transferred (on ice pack) to the analytical laboratory at the Test Facility for
concentration and particle size analysis.

The second vial will be transferred (on ice pack) to the molecular biology laboratory at the Test
Facility for purity analysis.

Purity, Particle size, and Encapsulation analysis will be performed by IEX- HPLC, Differential
Light Scattering (DLS) and capillary electrophoresis (CE) using validated analytical procedures.

Any residual/retained analytical samples (and Test Item used in analysis) will be discarded
before issue of the Final Report.

8.5. Reserve Samples

For each batch (lot) of Test and Reference Item, a reserve sample (1 mL, 1 vial or 100 mg) will
be collected and maintained under the appropriate storage conditions by the Test Facility.

8.6. Test and Reference Item Inventory and Disposition

Records of the receipt, distribution, storage, and disposition of Test and Reference Items will be
maintained. With the exception of reserve samples, all unused Sponsor-supplied bulk Test Item
will be returned to the Sponsor on ice pack (after completion of dosing).

Shipping Contact

(b) (6)
Moderna Therapeutics
200 Technology Sq, 3rd Floor

Suite 300

Study Plan Amendment 2 Page 10
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Cambridge MA 02476

Cell:  (b) (6)

E-mail: (b) (6)

9. SAFETY

The safety precautions for the Test Item and dose formulations will be documented in a Test
Material Safety Data Sheet (TMSDS) based on the information provided by the Sponsor either
by an MSDS or similar document.

10. DOSE FORMULATION AND ANALYSIS

10.1. Preparation of Reference Item

Dose formulation preparations will be performed under a laminar flow hood using clean
procedures.

The Reference Item, Phosphate Buffered Saline pH 7.2, will be dispensed on days of dosing (i.e.
Days 1, 15 and 29) for administration to Group 1 control animals and as required to dilute the
bulk Test Item for administration to Groups 2 to 4 animals. The aliquots will be stored in a
refrigerator set to maintain 4°C until use. They will be removed from the refrigerator and
allowed to warm to room temperature for at least 30 minutes before dosing.

Any residual volumes will be discarded unless otherwise requested by the Study Director.

10.2. Preparation of Test Item

Dose formulation preparations will be performed under a laminar flow hood using clean
procedures.

Test Item dosing formulations will be diluted with Phosphate Buffered Saline, pH 7.2, as
necessary for administration. The dosing formulations will be prepared on each days of dosing
(i.e. Days 1, 15 and 29) and will be stored in a refrigerator set to maintain 4°C. The dose
formulations will be allowed to warm to room temperature for at least 30 minutes prior to
dosing. Alternatively, the aliquots can be transferred directly to room temperature.

Any residual volumes of formulated Test Item will be stored in a refrigerator set at 4°C and
discarded prior to report finalization.
10.3. Sample Collection and Analysis

Dose formulation samples will be collected for analysis as indicated in the following table.
Additional samples may be collected and analyzed at the discretion of the Study Director.
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Dose Formulation Sample Collection Schedule
Interval® Homogeneity Concentration Sampling From
Day 1 All groups” All groups Dosing container
Day 29 N/A All groups Dosing container

N/A = Not applicable.

* The homogeneity results obtained from the top, middle and bottom preparations will be averaged and utilized as

the concentration results.

®  Samples will be collected on the first preparation of the study and on the last preparation of the study.

Samples to be analyzed will be submitted as soon as possible following collection.

All samples to be analyzed will be transferred (on ice pack) to the analytical laboratory.

Any residual/retained analytical samples (and Test Item used in analysis) will be discarded
before issue of the Final Report.

10.3.1.  Analytical Method

Analyses described below will be performed by IEX-HPLC using a validated analytical
procedure (CR-MTL Study No. 1801737).

10.3.1.1.Concentration and Homogeneity Analysis

Samples for Analysis:

Backup Samples:

Sampling Containers:

Sample Volume:
Storage Conditions:

Acceptance Criteria:

Study Plan Amendment 2

Duplicate top, middle, and bottom samples (duplicate middle only
from Group 1); sent for analysis as noted in Section 10.3. On days
where only concentration analysis is required, the formulation will
only be sampled from the middle.

Triplicate top, middle, and bottom samples (duplicate middle only
from Group 1); maintained at the Test Facility. Backup samples
may be analyzed at the discretion of the Study Director. On days
where only concentration analysis is required, the formulation will
only be sampled from the middle.

Appropriate sized glass containers.
0.5 mL for analysis and backup samples.
Kept in a refrigerator set to maintain 4°C.

For concentration, the criteria for acceptability will be mean
sample concentration results within or equal to + 15% of
theoretical concentration. Each individual sample concentration
result within or equal to = 20%. For homogeneity, the criteria for
acceptability will be a relative standard deviation (RSD) of
concentrations of < 5% for each group.
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10.3.1.2. Stability Analysis
There will be no stability analysis performed for concentration used on this study.Stability

data-will be-added - by-amendment:
11. TEST SYSTEM

Species: Rat

Strain: Crl:CD(SD) Sprague-Dawley rat

Source: Charles River Canada Inc., St. Constant, QC,
Canada

Number of Males Ordered: 60

Number of Females Ordered: 60

Target Age at Arrival: 4 to 8 weeks

Target Weight at Arrival: 126 to 150 g (males)

101 to 125 g (females)

The actual age, weight, and number of animals received will be listed in the Final Report.

11.1. Justification of Test System and Number of Animals

The Sprague Dawley rat was chosen as the animal model for this study as it is an accepted rodent
species for preclinical toxicity testing by regulatory agencies.

The total number of animals to be used in this study is considered to be the minimum required to
properly characterize the effects of the Test Item. This study has been designed such that it does
not require an unnecessary number of animals to accomplish its objectives.

At this time, studies in laboratory animals provide the best available basis for extrapolation to
humans and are required to support regulatory submissions. Acceptable models which do not
use live animals currently do not exist.

11.2. Animal Identification

Each animal will be identified using a subcutaneously implanted electronic identification chip.

11.3. Environmental Acclimation

A minimum acclimation period of 15 days will be allowed between animal receipt and the start
of dosing in order to accustom the animals to the laboratory environment.

11.4. Selection, Assignment, Replacement, and Disposition of Animals

Animals will be assigned to groups by a stratified randomization scheme designed to achieve
similar group mean body weights. Males and females will be randomized separately. Animals
in poor health or at extremes of body weight range will not be assigned to groups.

Study Plan Amendment 2 Page 13
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Before the initiation of dosing, any assigned animals considered unsuitable for use in the study
will be replaced by alternate animals obtained from the same shipment and maintained under the
same environmental conditions.

After initiation of dosing, study animals may be replaced during the replacement period with
alternate animals in the event of accidental injury, non-Test Item-related health issues, or similar
circumstances.

The alternate animals may be used as replacements on the study within 1 day.

The disposition of all animals will be documented in the study records.
12. HUSBANDRY

12.1. Housing

Animals will be group housed (up to 3 animals of the same sex and same dosing group together)
in polycarbonate cages containing appropriate bedding equipped with an automatic watering
valve. These housing conditions will be maintained unless deemed inappropriate by the Study
Director and/or Clinical Veterinarian. The room(s) in which the animals will be kept will be
documented in the study records.

Animals will be separated during designated procedures/activities. Each cage will be clearly
labeled with a color-coded cage card indicating study, group, animal number(s), and sex. Cages
will be arranged on the racks in group order. Where possible, control group animals will be
housed on a separate rack from the Test [tem treated animals.

12.2. Environmental Conditions

The targeted conditions for animal room environment will be as follows:

Temperature: 19°C to 25°C

Humidity: 30% to 70%

Light Cycle: 12 hours light and 12 hours dark (except during designated
procedures)

12.3. Food

PMI Nutrition International Certified Rodent Chow No. SCR4 will be provided ad libitum
throughout the study, except during designated procedures. The same diet in meal form may be
provided to individual animals as warranted by clinical signs (e.g., broken/damaged incisors or
other health changes).

The feed is analyzed by the supplier for nutritional components and environmental contaminants.
Results of the analysis are provided by the supplier and are on file at the Test Facility.

It is considered that there are no known contaminants in the feed that would interfere with the
objectives of the study.

Study Plan Amendment 2 Page 14
Test Facility Study No. 5002045

FDA-CBER-2022-908-0017652



Page 156
Test Facility Study No. 5002045

Appendix 1
12.4. Water

Municipal tap water after treatment by reverse osmosis and ultraviolet irradiation will be freely
available to each animal via an automatic watering system (except during designated
procedures). Water bottles can be provided, if required.

Periodic analysis of the water is performed, and results of these analyses are on file at the Test
Facility.

It is considered that there are no known contaminants in the water that could interfere with the
outcome of the study.

12.5. Animal Enrichment

Animals will be socially housed for psychological/environmental enrichment and will be
provided with items such as a hiding tube and a chewing object, except during study
procedures/activities.

12.6. Veterinary Care

Veterinary care will be available throughout the course of the study and animals will be
examined by the veterinary staff as warranted by clinical signs or other changes. All veterinary
examinations and recommended therapeutic treatments, if any, will be documented in the study
records.

In the event that animals show signs of illness or distress, the responsible veterinarian may make
initial recommendations about treatment of the animal(s) and/or alteration of study procedures,
which must be approved by the Study Director or Scientific designate. All such actions will be
properly documented in the study records and, when appropriate, by study plan amendment.
Treatment of the animal(s) for minor injuries or ailments may be approved without prior
consultation with the Sponsor representative when such treatment does not impact fulfillment of
the study objectives. If the condition of the animal(s) warrants significant therapeutic
intervention or alterations in study procedures, the Sponsor representative will be contacted,
when possible, to discuss appropriate action. If the condition of the animal(s) is such that
emergency measures must be taken, the Study Director and/or clinical veterinarian will attempt
to consult with the Sponsor representative prior to responding to the medical crisis, but the Study
Director and/or veterinarian has authority to act immediately at his/her discretion to alleviate
suffering. The Sponsor representative will be fully informed of any such events.
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13. EXPERIMENTAL DESIGN

Experimental Design

G Test Dose Level Dose Dose No. of Animals
;‘:}“P Ma teesrial (Osi doesZ§ Volume Concentration Main Study Recovery Study
: e (nL/dose) (mg/mL) Males Females | Males | Females
1 | Reference 0 200 0 10 10 5 5
Item
mRNA-
2 1706 10 200 0.05 10 10 - -
mRNA-
3 1706 50 200 0.25 10 10 - -
mRNA-
4 1706 100 200 0.5 10 10 5 5
- = Not applicable

13.1. Administration of Test and Reference Items

The Test and Reference Items will be administered to the appropriate animals via intramuscular
injection into the lateral compartment of the thigh on Days 1, 15 and 29, the injection site will be
alternated on each dosing occasion. The volume for each dose will be administered using a
syringe/needle within the demarcated area. The first day of dosing will be designated as Day 1.

The injection area will be marked as frequently as required to allow appropriate visualization of
administration sites. Hair may be clipped or shaved if required to improve visualization of the
injection sites. The injection site will be documented in the raw data for each dose administered.

13.2. Justification of Route and Dose Levels

The intramuscular route of exposure was selected because this is the intended route of human
exposure.

The dose levels for this toxicology study were chosen to approximate a substantial multiple of
the anticipated clinical starting dose and top clinical dose. The highest dose to be tested is
expected to represent the intended maximum human clinical dose and volume and will be
administered by the clinical route (intramuscular). At this dose level, minimal systemic toxicity
is expected, but it is possible mild to moderate injection site reaction (redness, swelling) and
potentially elevation of systemic cytokine/acute phase markers may be observed. The mid- and
low-dose were selected to evaluate the dose-dependent effect of this compound.

14. IN-LIFE PROCEDURES, OBSERVATIONS, AND MEASUREMENTS

The in-life procedures, observations, and measurements listed below will be performed for all
main study and recovery animals. During the study, additional evaluations to those described
below and/or scheduled, and considered necessary by the Study Director and/or Veterinarian to
assess health status will be conducted and duly documented. More frequent observations may be
undertaken if considered appropriate.
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14.1. Mortality/Moribundity Checks

Frequency: Twice daily, once in the morning and once in the afternoon,
throughout the study.

Procedure: Animals will be observed for general health/mortality and
moribundity. Animals will not be removed from cage during
observation, unless necessary for identification or confirmation of
possible findings.

14.2. Clinical Observations

14.2.1. Detailed Clinical Observations

Frequency: Weekly during the dosing and recovery periods, and at least every
two weeks during the predosing period.

Procedure: Animals removed from the cage for examination.

14.3. Local Irritation Assessment

Frequency: On days of dosing; at least 24 and 72 hours post-dose (end of each
group). Weekly when there is no dosing and during the recovery
period. Following Day 29 dosing, no assessment will be
performed on main animals at 72 hours postdose as animals will be
sent to necropsy on Day 30.

Procedure: All animals will have the dose injection site examined for signs of
erythema/edema. Observations will be scored according to the
Local Irritation Assessment scoring table as follows:

Erythema (Redness) Score
No erythema 0
Very slight erythema 1
Mild erythema 2
Moderate to severe erythema 3
Severe erythema (beet redness to slight eschar formation, injury in depth) 4
Notable dermal lesion (maximized) M
Edema (Swelling)

No edema 0
Very slight edema 1
Slight edema 2
Moderate edema 3
Severe edema 4
Study Plan Amendment 2 Page 17
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Any other abnormalities will be recorded as they are observed.

14.4. Body Weights

Frequency: Weekly during the dosing and recovery periods, and at least every
two weeks during the predosing period.

Procedure: Animals will be individually weighed. A fasted weight will be
recorded on the day of necropsy. Terminal body weights will not
be collected from animals found dead or euthanized moribund.

14.5. Food Consumption

Frequency: Weekly, starting Day -7, throughout the dosing and recovery
periods.
Procedure: Food consumption will be quantitatively measured except for on

the day of scheduled euthanasia.

14.6. Ophthalmic Examinations

Frequency: Once prestudy and again toward the end of Week 4 of the dosing
period. During Week 2 of the recovery period if Test Item-related
findings are observed during the dosing period.

Procedure: All animals will be subjected to funduscopic (indirect
ophthalmoscopy) and biomicroscopic (slit lamp) examinations.
The mydriatic used will be Atropine 0.126%.

Evaluation: A report will be included as an appendix to the Final Report.
15. LABORATORY EVALUATIONS
15.1. Clinical Pathology

15.1.1. Sample Collection

Blood will be collected from the abdominal aorta following isoflurane anesthesia. After
collection, samples will be transferred to the appropriate laboratory for processing.

Animals will be fasted overnight before blood sampling (for clinical chemistry). Samples will be
collected according to the following table.
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Samples for Clinical Pathology Evaluation
. . . Clinical
Group Nos. Time Point Hematology Coagulation Chemistry
1to4" Day 30 X X X
1 and 4 Day 43 X X X
Unscheduled eqthanasm Before euthanasia X X X
(when possible)

X = Sample to be collected
: Samples will only be collected from those animals scheduled for euthanasia on Day 30.

Any residual/retained clinical pathology samples will be discarded before issue of the Final
Report.

15.1.2. Hematology

Target Volume: 0.5 mL
Anticoagulant: EDTA

Hematology Parameters
Red blqo d cell count White blood cell count
Hemoglobin concentration .
H . Neutrophil count (absolute)
ematocrit

Lymphocyte count (absolute)
Monocyte count (absolute)
Eosinophil count (absolute)

Basophil count (absolute)
Large unstained cells (absolute)

Mean corpuscular volume
Red Blood Cell Distribution Width
Mean corpuscular hemoglobin concentration
Mean corpuscular hemoglobin
Reticulocyte count (absolute)
Platelet count

A blood smear will be prepared from each hematology sample. Blood smears will be labeled,
stained, and stored. Blood smears may be read to investigate results. If additional examination
of blood smears is deemed necessary, the smears may be subsequently evaluated and this
evaluation will be described in a study plan amendment.

15.1.3.  Coagulation

Target Volume: 1.2 mL (in a 1.3 mL tube)
Anticoagulant: Citrate

Processing: To plasma

Coagulation Parameters

Prothrombin time
Sample Quality

Activated partial thromboplastin time
Fibrinogen
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15.1.4.  Clinical Chemistry

Target Volume: 0.7 mL

Anticoagulant: None, collected in serum separator tubes
Processing: To serum

Clinical Chemistry Parameters

Alanine aminotransferase Total protein
Aspartate aminotransferase Albumin
Alkaline phosphatase Globulin
Gamma-glutamyltransferase Albumin/globulin ratio
Creatine Kinase Glucose
Total bilirubin® Cholesterol
Urea nitrogen Triglycerides
Creatinine Sodium
Calcium Potassium
Phosphorus Chloride
Sample Quality

*  When total bilirubin is > 0.5 mg/dL, indirect and direct bilirubin will also be measured.
15.1.5. Bone Marrow Smear Evaluation (Optional)

Bone marrow smears will be collected and prepared as described in the Tissue Collection and
Preservation table (Section 16.5). Evaluation of stained smears may be added by amendment at
the discretion of the Study Director in consultation with the pathologist and the Sponsor.

15.2. Laboratory Investigations (Cytokine analysis)

Blood will be collected from the jugular vein of all recovery animals and preterminally
euthanized animals (recovery animals only). After collection, blood samples for serum will be
transferred at ambient room temperature and blood samples for plasma will be transferred on wet
ice to the appropriate laboratory for processing.
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Sample Collection Schedule
Target Blood Volume (mL) 0.5 0.5
Anticoagulant None (SST) EDTA
e . (b) (4)
Centrifugation setting
Timepoints Sample Type
No. of
Day Hrs Males/ IFN-a IL-1B, IL-6, TNF-a, IP-10, MIP-1-a, MCP-1
Females
1 6 5/5 X X
15 6 5/5 X X
29 6 5/5 X X
43 N/A 5/5 X X
Matrix Serum Plasma
Volume per aliquot all volume all volume
(uh)
Number of aliquot(s) 1 1
Storage copdlt.lon _80°C _80°C
(set to maintain)
Responsible Lab CR-SHB CR-SHB

X = Sample to be collected; N/A = not applicable
The number of aliquots and volumes are targets that may be adjusted based on sample volume
availability.

The samples will be analyzed by the Immunology department. Analysis for IL-18, IL-6, TNF-a,
IP-10, MIP-1-a and MCP-1 will be conducted using a multiplex Luminex method. An ELISA
method will be used for the analysis of IFN-a. The procedures to be followed during the course
of this study along with the assays acceptance criteria will be detailed in the appropriate
analytical procedure. Samples will be analyzed in duplicate.

Following Study Director approval, any residual/retained samples will be discarded prior to
report finalization.

An Immunology Report will be included as an appendix to the Final Report.

15.3. Anti-therapeutic Antibody (ATA) Sample Collection, Processing, and Analysis

Blood will be collected from all animals by jugular venipuncture and/or via the abdominal aorta
while under isoflurane anesthesia (terminal and unscheduled samples).

Time Points: Before initiation of dosing and at study termination (on Day 30 for
main animals and on Day 43 for recovery animals).

Target Volume: 0.5 mL

Anticoagulant: None, collected in serum separator tubes

Processing: To serum
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Samples will be mixed gently and allowed to clot at room temperature until centrifugation which
will be carried out as soon as practical (not exceeding 60 minutes after collection). The samples
will be centrifuged for (B) (4) in a refrigerated centrifuge (set to maintain (b) ) at (B)(4)

The resultant serum will be separated, transferred to uniquely labeled clear polypropylene tubes,
frozen immediately over dry ice and transferred to a freezer set to maintain -80°C.

Samples will be shipped on dry ice to:

Shipping Contact
(b) (6)
Integrated BioTherapeutics, Inc.
4 Research Court
Suite 300
Rockville, MD 20850, USA
Tel: . (b) (6)
Fax.  (b) (6)
E-mail: (b) (6)

The test site will be notified before shipment of the samples. Upon receipt at the immunology
laboratory, the samples will be stored at -80°C.

The samples will be analyzed for rat anti-ZIKA antibodies using a qualified ELISA method.

Any residual/retained samples will be maintained for a minimum of 6 months following issuance
of the Audited Draft Report after which samples will be discarded. Alternatively,
residual/retained samples will be discarded prior to the 6 month period should the issuance of the
Final Report occur prior to the end of the 6 month retention period. An earlier discard of these
residual/retained samples may also be requested and authorized by the Study Director.

An Anti-therapeutic Antibody Report will be included as an appendix to the Final Report.
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16. TERMINAL PROCEDURES

Terminal procedures are summarized in the following table:

Terminal Procedures for Main Study and Recovery Animals

N(.)' of Scheduled Necropsy Procedures
Group Animals . . .
Euthanasia : Histology Histopathology
No. M F Da Necrobs Tissue Organ
Y PSY | Collection Weights
1 10 10 Full Tissue® Full Tissue®
2 10 | 10 Full Tissue® ?r"sstl%‘?s"’ns
30 X X X arge Llssues
3 10| 10 Full Tissue® | Oross Lesions
Target Tissues
4 10 10 Full Tissue® Full Tissue®
1 5 5 Full Tissue® Full Tissue®
43 X X X . .
4 5 5 Full Tissue Full Tissue
Unscheduled Deaths X X - Full Tissue® Full Tissue®
Standard
Replaced animals (prestudy)” X Diagnostic - - -
List
Replaced animals (after dosing start) X X - - -

X = Procedure to be conducted; - = Not applicable.
* See Tissue Collection and Preservation table for listing of tissues.
> Animals found dead or euthanized before the initiation of dosing.

16.1. Unscheduled Deaths

If a main study or recovery animal dies on study, a complete necropsy examination will be
conducted and specified tissues will be saved. If necessary, the animal will be refrigerated to
minimize autolysis.

Main or recovery animals may be euthanized for humane reasons as per Test Facility SOPs. The
samples for evaluation of clinical pathology parameters, cytokines and antibody analysis will be
obtained if possible as specified in Section 15. These animals will undergo exsanguination by
incision from the abdominal aorta following isoflurane anesthesia unless deemed inappropriate
by the Study Director and/or the clinical veterinarian and will undergo complete necropsy
examination, and specified tissues will be retained. If necessary, the animal will be refrigerated
(set to maintain 4°C) to minimize autolysis.

Animals found dead or euthanized before the initiation of dosing will be subject to complete
necropsy examination and limited tissue retention (standard diagnostic tissue list). Any animal
replaced after the start of dosing will be subject to complete necropsy examination and tissues
will be retained (as per Tissue Collection and Preservation section), and any data generated will
not be included in the report unless deemed appropriate by the Study Director.
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16.2. Scheduled Euthanasia

Main study and recovery animals surviving until scheduled euthanasia will have a terminal body
weight recorded, samples for clinical pathology and antibody analysis will be collected (as
appropriate), and will be euthanized by exsanguination by incision from the abdominal aorta
following isoflurane anesthesia. When possible, the animals will be euthanized rotating across
dose groups such that similar numbers of animals from each group, including controls, will be
necropsied throughout the day. Animals will be fasted overnight before their scheduled
necropsy.

16.3. Necropsy

Main and recovery animals will be subjected to a complete necropsy examination, which will
include evaluation of the carcass and musculoskeletal system; all external surfaces and orifices;
cranial cavity and external surfaces of the brain; and thoracic, abdominal, and pelvic cavities
with their associated organs and tissues.

Necropsy procedures will be performed by qualified personnel with appropriate training and
experience in animal anatomy and gross pathology. A veterinary pathologist, or other suitably
qualified person, will be available.

At the discretion of the necropsy supervising pathologist, images may be generated for
illustration of or consultation on gross observations. Generation of such images will be
documented and communicated to the Study Director. Images and associated documentation
will be retained and archived.

16.4. Organ Weights

The organs identified for weighing in the Tissues Collection and Preservation table will be
weighed at necropsy for all scheduled euthanasia animals. Organ weights will not be recorded
for animals found dead or euthanized in poor condition or in extremis. Paired organs will be
weighed together. In the event of gross abnormalities, in addition to the combined weight, the
weight of each organ of a pair may be taken and entered as a tissue comment. Organ weight as a
percent of body weight (using the terminal body weight) and organ weight as a percent of brain
weight will be calculated.

16.5. Tissue Collection and Preservation

Representative samples of the tissues identified in the Tissue Collection and Preservation table in
ATTACHMENT A will be collected from all animals and preserved in 10% neutral buffered
formalin, unless otherwise indicated. Additional tissue samples may be collected to elucidate
abnormal findings.
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17.  HISTOLOGY AND HISTOPATHOLOGY

17.1. Histology

Tissues in the Tissue Collection and Preservation table from animals identified in the Terminal
Procedures table will be embedded in paraffin, sectioned, mounted on glass slides, and stained
with hematoxylin and eosin.

17.2. Histopathology

Histopathological evaluation will be performed by a board-certified veterinary pathologist.
Target tissues identified by the study pathologist during microscopic evaluation will be
communicated to the study Director; tissues will be evaluated and reported. Any additional
stains or evaluations, if deemed necessary by the pathologist, will be added by study plan
amendment following discussion with the Study Director and in consultation the Sponsor.

At the discretion of the study pathologist and after acknowledgement by the Study Director,
images may be captured for consultation purposes.

The appropriate Charles River Laboratories, Pathology Associates Test Site will be
contacted for the slide shipping address.

17.3. Pathology Peer Review
A en-site pathology peer review will be conducted by:

(b) (6)
Moderna Therapeutics
200 Technology Square, 3rd Floor
Cambridge, MA 02116
Tel: (b) (6)
E-mail: (b) (6)

The peer review statement or equivalent documentation will be included as an appendix to the
Final Report.
18. CONSTRUCTED VARIABLES

Body Weight Gains Calculated between at least each interval as well as
between the beginning and end of each phase

Organ Weight relative to Body Weight Calculated against the Terminal body weight for
scheduled intervals

Organ Weight relative to Brain Weight Calculated against the brain weight for scheduled
intervals
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19. STATISTICAL ANALYSIS

All statistical tests will be conducted at the 5% significance level. All pairwise comparisons will
be conducted using two sided tests and will be reported at the 0.1%, 1%, and 5% levels.

Numerical data collected on scheduled occasions for the listed variables will be analyzed as
indicated according to sex and occasion. Descriptive statistics number, mean and standard
deviation (or %CV or SE when deemed appropriate) will be reported whenever possible. Values
may also be expressed as a percentage of predose or control values when deemed appropriate.
Inferential statistics will be performed according to the matrix below when possible, but will
exclude semi-quantitative data, and any group with less than 3 observations.

Statistical Matrix

Statistical Method

Variables for Inferential Analysis Parametric/ Non-Parametric

Body Weight
Hematology Variables
Coagulation Variables

Clinical Chemistry Variables
Cytokine Analysis

Organ Weights

Body Weight Gains

Organ Weight relative to Body Weight

ot el kel Eal bt b bl b

Organ Weight relative to Brain Weight

The following pairwise comparisons will be made:
Group2 vs. Group 1
Group3 vs. Group 1
Group4 vs. Group 1

19.1. Parametric/Non-Parametric
Levene’s test will be used to assess the homogeneity of group variances.

Datasets with at least 3 groups will be compared using an overall one-way ANOVA F-test if
Levene’s test is not significant or the Kruskal-Wallis test if it is. If the overall F-test or Kruskal-
Wallis test is found to be significant, then the above pairwise comparisons will be conducted
using Dunnett’s or Dunn’s test, respectively.

Datasets with 2 groups (the designated control group and 1 other group) will be compared using
a t-test if Levene’s test is not significant or Wilcoxon Rank-Sum test if it is.

20. COMPUTERIZED SYSTEMS

The following critical computerized systems may be used in the study. The actual critical
computerized systems used will be specified in the Final Report.
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Data for parameters not required by study plan, which are automatically generated by analytical
devices used will be retained on file but not reported. Statistical analysis results that are
generated by the program but are not required by study plan and/or are not scientifically relevant
will be retained on file but will not be included in the tabulations.

Critical Computerized Systems

System Name

Description of Data Collected and/or Analyzed

Provantis

In-life; clinical pathology; postmortem

Dispense

Test Material receipt, accountability and/or formulation
activities

SRS (CR-MTL in-house application built with
SAS) and SAS system for Windows and/or In-
house reporting software Nevis 2012 (using
SAS)

Statistical analyses of numerical in-life, clinical pathology and
postmortem data

Mesa Laboratories AmegaView CMS

Continuous Monitoring System. Monitoring of standalone
fridges, freezers, incubators, and selected laboratories to
measure temperature, relative humidity, and CO2, as
appropriate

Johnson Controls Metasys

Building Automation System. Control of HVAC and other
building systems, as well as temperature/humidity control and
trending in selected laboratories and animal rooms

Empower 3 (Waters Corporation)

Data acquisition for dose formulation analysis, including
regression analysis and measurement of concentration and
recovery of dose formulations using HPLC

BioPlex Manager Biomarker data collection
Softmax Pro GxP IFN-a data collection
Watson LIMS Biomarker data analysis

21.

Changes to the approved study plan shall be made in the form of an amendment, which will be
signed and dated by the Study Director. Every reasonable effort will be made to discuss any
necessary study plan changes in advance with the Sponsor.

AMENDMENTS AND DEVIATIONS

All study plan and SOP deviations will be documented in the study records. Deviations from the
study plan and/or SOP related to the phase(s) of the study conducted at a Test Site shall be
documented, acknowledged by the PI/IS, and reported to the Study Director for
authorization/acknowledgement. The Study Director will notify the Sponsor of deviations that
may result in a significant impact on the study as soon as possible.

22. RETENTION OF RECORDS, SAMPLES, AND SPECIMENS

All study-specific raw data, electronic data, documentation, study plan, retained samples and
specimens, and interim (if applicable) and final reports will be archived by no later than the date
of final report issue. All materials generated by Charles River from this study will be transferred
to a Charles River archive. One year after issue of the draft report, the Sponsor will be contacted
to determine the disposition of materials associated with the study.
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Records to be maintained will include, but will not be limited to, documentation and data for the
following:

e Study Plan, study plan amendments, and deviations

e Study schedule

e Study-related correspondence

e Test system receipt, health, and husbandry

e Test and Reference Item receipt, identification, preparation, and analysis

¢ In-life measurements and observations

e Clinical pathology, cytokines and ATA sample collection and/or evaluation
e Gross and microscopic observations and related data

e Organ weight measurements

e Statistical analysis results

23. REPORTING

A comprehensive Draft Report will be prepared following completion of the study and will be
finalized following consultation with the Sponsor. The report will include all information
necessary to provide a complete and accurate description of the experimental methods and
results and any circumstances that may have affected the quality or integrity of the study.

The Sponsor will receive an electronic version of the Draft and Final Report provided in Adobe
Acrobat PDF format (hyperlinked and searchable at final) along with a Microsoft Word version
of the text. The PDF document will be created from native electronic files to the extent possible,
including text and tables generated by the Test Facility. Report components not available in
native electronic files and/or original signature pages will be scanned and converted to PDF
image files for incorporation. An original copy of the report with the Test Facility’s handwritten
signatures will be retained.

Reports should be finalized within 6 months of issue of the Draft Report. If the Sponsor has not
provided comments to the report within 6 months of draft issue, the report will be finalized by
the Test Facility unless other arrangements are made by the Sponsor.

24. ANIMAL WELFARE

24.1. Institutional Animal Care and Use Committee Approval

The study plan and any amendment(s) or procedures involving the care and use of animals in this
study will be reviewed and approved by CR-MTL Institutional Animal Care and Use Committee
(IACUC). During the study, the care and use of animals will be conducted with guidance from
the USA National Research Council and the Canadian Council on Animal Care (CCAC).
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AMENDMENT APPROVAL
( b) (6) Date:_[b Allvwembee 2016
(b) (6)
(b) (6) P
(b) (6) -
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SPONSOR APPROVAL
The Study Plan Amendment was approved by the Sponsor by email on 15 Nov 2016.
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Tissue Collection and Preservation

Microscopic
Tissue Weigh | Collect | Histology | Evaluation® Comment
Animal identification| - X - - -
Artery, aorta - X X X -
-Eevel 4-processed-to-slide for-evaluation
Body cavity, nasal - X - X of-elfactory bulb-Nasal structureswill
not-be-examineds
Two bone marrow smears will be collected
from the femur at scheduled and
unscheduled necropsies (for possible
examination). Smears will not be collected
Bone marrow smear - X - - from animals that are found dead or from
animals that were euthanized moribund and
then stored in the refrigerator prior to
necropsy. Bone marrow smears are allowed
to air dry and are not fixed in formalin.
Bone marrow - X X X -
Bone, femur - X X X -
Bone, sternum - X X X -
Seven brain levels to be examined to include
Brain X X X X olfactory bulb (Examine in Body cavity,
nasal section level 4)
Cervix - X X X -
Epididymis X X X X -
Esophagus - X X X -
Eye - X X X -
Gland, adrenal X X X X -
Gland, harderian - X X X -
Gland, mammary - X X X -
Gland, parathyroid - X X X -
Gland, pituitary X X X X -
Gland, prostate X X X X -
Gland, salivary - X X X -
Gland, §em1na1 i X X X i
vesicle
Gland, thyroid X X X X -
Gross lesions/masses - X X X -
Gut-associated
lymphoid tissue i X X X i
Heart X X X X -
Kidney X X X X -
Large intestine, ) X X X )
cecum
Large intestine, ) X X X )
colon
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Tissue

Weigh

Collect

Histology

Microscopic
Evaluation”

Comment

Large intestine,
rectum

X

X

X

Larynx

Liver

Lung

il

Lymph node,
mandibular

Lymph node,
mesenteric

K| R R

N

RN

Lymph node,
Inguinal

o

e

o

Lymph node draining the administration
sites used on Day 29
(unilateral examination)

Lymph node,
Popliteal

Lymph node draining administration sites
used on Day 29 (unilateral examination)

Muscle, skeletal

Quadriceps

Nerve, optic

Nerve, sciatic

Ovary

Pancreas

Site, Injection

Thigh site used for injection on Day 29

Skin

Small intestine,
duodenum

Small intestine,
ileum

Small intestine,
jejunum

Spinal cord

Spleen

Stomach

Testis

Thymus

Tongue

Trachea

Urinary bladder

Uterus

Vagina

ol bl bt ket d Ea e et B B I B B B P P Ee e P Pt o] e

ol bl bt i ket bt e e et B B e B B B P P Ee e P Pt e e

ol el bl bt e ket bt e K et B B I B B B P P Ee e P Pt o] e

X = Procedure to be conducted; - = Not applicable.
* At the discretion of the Study Pathologist, findings for extraneous tissues (nonspecified tissues in the Study
Plan that may be present on a slide as a result of collection of Study Plan tissues) will be recorded when

observed.
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STUDY PLAN AMENDMENT 3

Test Facility Study No. 5002045

ZIKA: A 1-Month (3 doses) Intramuscular Injection Toxicity Study of
mRNA-1706 in Sprague-Dawley Rats with a 2-Week Recovery Period

SPONSOR:
Moderna Therapeutics, Inc.
200 Technology Square, Third Floor
Cambridge, MA 02139, USA

TEST FACILITY:
Charles River Laboratories Montreal ULC
Sherbrooke Site (CR-SHB)
1580 Ida-Metivier
Sherbrooke, QC J1E 0B5
Canada
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SUMMARY OF CHANGES AND JUSTIFICATIONS

Study Plan effective date: 04-Oct-2016

Note: When applicable, additions are indicated in bold underlined text and deletions are
indicated in bold strikethrough text in the affected sections of the document.

Item or Section(s)

Justification

Amendment 1

Date: 18-Oct-2016

7. RESPONSIBLE PERSONNEL

To update the conctact information for the PI assigned to the ATA
analysis.

8.1. Test Item

To include the test item information as per the certificate of analysis.

10.1. Preparation of Reference Item

To clarify the storage for the aliquots.

14. IN LIFE PROCEDURES,
OBSERVATIONS, AND
MEASURMENTS

To remove unnecessary information.

14.5. Food Consumption

To remove unnecessary information.

15.2. Laboratory Investigations
(Cytokine analysis)

To clarify that samples collected from the preterminally euthanized
animals will be taken on recovery animals only.

15.3. Anti-therapeutic Antibody
(ATA) Sample Collection,
Processing, and Analysis

To update the conctact information for the shipment of the ATA samples
for analysis.

ATTACHMENT A

To modify words in order to be in accordance with the OECD terminology
and to clarify which lymph nodes will be processed to slides.

Amendment 2

Date: 16-Nov-2016

5.2. Test Facility-designated
Subcontractor(s)

To add histopathology as it will be performed at PAI-FDK.

7. RESPONSIBLE PERSONNEL

To assign a pathologist from PAI-FDK.

10.3.1.2. Stability Analysis

Section updated as no stability analysis will be performed; formulations
were/will be prepared on each day of dosing.

17.2. Histopathology

To include that slides will be shipped to the pathologist.

17.3. Pathology Peer Review

To update as the pathology peer review will not be performed at the Test
Facility.

ATTACHMENT A

To remove the histology and microscopic evaluation for the body nasal
cavity since the olfactory bulb is already included in the examination of
the seven levels of the brain.

Amendment 3

Date: 13-Dec-2016

10.2. Preparation of Test Item

To include that all residual volume of formulated test item will be shipped
to the sponsor for analysis.
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1.  OBJECTIVE(S)
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The objectives of this study are to determine the potential toxicity of mRNA-1706, when given
by intramuscular injection for 1 month (3 doses) to rats and to evaluate the potential reversibility
of any findings following a 2-week recovery period.

1.1.
Study Category:

Study Classification

Study Type:

Study Design:

Primary Treatment CAS Registry Number:
Primary Treatment Unique Ingredient ID:
Class of Compound:

2. PROPOSED STUDY SCHEDULE

TOX

Repeat Dose Toxicity
Parallel

Not Available

Not Available
mRNA

Proposed study dates are listed below. Actual applicable dates will be included in the

Final Report.

Experimental Start Date:
Experimental Completion Date:
Animal Arrival:

Initiation of Dosing:
Completion of In-life:
Unaudited Draft Report:

Audited Draft Report:
Final Report:

05 Oct 2016
15 Mar 2017
05 Oct 2016

20 Oct 2016 (Male)
21 Oct 2016 (Female)

19 Nov 2016 (Main animals)
02 Dec 2016 (Recovery animals)
(Last date of necropsy)

31 Jan 2017
08 Mar 2017
15 Mar 2017

3. GUIDELINES FOR STUDY DESIGN

The design of this study was based on the study objective(s), the overall product development
strategy for the Test Item, and the following study design guidelines:

e OECD Guideline 407. Repeated Dose 28-day Oral Toxicity Study in Rodents.
e Committee for Medicinal Products for Human Use (CHMP). Note for Guidance on Repeated

Dose Toxicity. CPMP/SWP/1042/99corr.

Study Plan Amendment 3
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e [ICH Harmonised Tripartite Guideline M3 (R2). Nonclinical Safety Studies for the Conduct
of Human Clinical Trials and Marketing Authorization for Pharmaceuticals.

e Japanese Guidelines for Nonclinical Studies of Drugs Manual (1995). Guidelines for
Toxicity Studies of Drugs (Chapter 3, Repeated Dose Toxicity Studies).

e Appendix to Director General Notification, No. 12-Nousan-8147, 24 November 2000,
Agricultural Production Bureau, Ministry of Agriculture, Forestry and Fisheries of Japan
(JMAFF).

4. REGULATORY COMPLIANCE

The study will be performed in accordance with the OECD Principles of Good Laboratory
Practice and as accepted by Regulatory Authorities throughout the European Union, United
States of America (FDA), Japan (MHLW), and other countries that are signatories to the OECD
Mutual Acceptance of Data Agreement.

Any portion of this study conducted in the USA will be performed in accordance with the U.S.
Department of Health and Human Services, Food and Drug Administration. United States Code
of Federal Regulations, Title 21, Part 58: Good Laboratory Practice for Nonclinical Laboratory
Studies and as accepted by Regulatory Authorities throughout the European Union (OECD
Principles of Good Laboratory Practice), Japan (MHLW), and other countries that are signatories
to the OECD Mutual Acceptance of Data Agreement.

Exceptions to GLPs include the following study elements:

e Characterization of the Test Item will be performed by the Sponsor or Sponsor subcontractor
according to established SOPs, controls, and approved test methodologies to ensure integrity
and validity of the results generated; these analyses will not be conducted in compliance with
the GLP or GMP regulations.

e Stability testing of the supplied Test Item will be performed by the Sponsor or Sponsor
subcontractor at a laboratory that follows FDA GMP regulations.

e Analysis of cytokines and anti-therapeutic antibody will be conducted using scientifically
qualified methods and in accordance with all applicable analytical procedures.

e Pathology peer review
5. QUALITY ASSURANCE

5.1. Test Facility

The Test Facility Quality Assurance Program (QAP) will monitor the study to assure the
facilities, equipment, personnel, methods, practices, records, and controls are in conformance
with Good Laboratory Practice regulations. The QAP will review the study plan, conduct
inspections at intervals adequate to assure the integrity of the study, and audit the Final Report to
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assure that it accurately describes the methods and standard operating procedures and that the
reported results accurately reflect the raw data of the study.

The Test Facility QAP contact for this study is indicated below:

(b) (6)
Charles River Laboratories Montreal ULC
Senneville Site (CR-MTL)
22022 Transcanadienne
Senneville, QC H9X 3R3

Canada

Tel: (b) (6)
Fax: = (b) (6)

E-mail: (b) (6)

5.2. Test Facility-designated Subcontractor(s)

The following study phases performed by Test Facility-designated subcontractors will be audited
by the Test Facility QAP:

e Ophthalmology

The following study phases performed by Test Facility-designated subcontractors will be audited
by the respective subcontractor QAP(s):

e Histopathology

For all study phase(s) inspected by subcontractor QAP(s), copies of each periodic inspection
report will be made available to the Study Director, Test Facility Management, and the Test
Facility QAP.

6. SPONSOR

Sponsor Representative

(b) (6)

Address as cited for Sponsor

Tel: | (b) (6)

E-mail: (b) (6)

7. RESPONSIBLE PERSONNEL
Study Director

(b) (6)
Charles River Laboratories Montreal ULC
Sherbrooke Site (CR-SHB)
Address as cited for Test Facility
Tel: (b) (6)
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Fax: = (b) (6)
E-mail: (b) (6)

Management Contact

(b) (6)
Address as cited for Test Facility
Tel: (b) (6)
Fax:  (b) (6)
E-mail: (b) (6)
Individual Scientists (IS) at the Test Facility
Ophthalmology (b) (6)
22022 Transcanadienne
Senneville, QC H9X 3R3
Canada
Tel: | (b) (6)
E-mail: (b) (6)
Analytical Chemistry
(Concentration and
Particle Size Analysis) (b) (6)
Charles River Laboratories Montreal ULC
Senneville Site (CR-MTL)
22022 Transcanadienne
Senneville, QC H9X 3R3
Canada
Tel: (b) (6)
E-mail: (b) (6)
Immunology
(Purity Analysis) (b) (6)
Charles River Laboratories Montreal ULC
Senneville Site (CR-MTL)
22022 Transcanadienne
Senneville, QC H9X 3R3
Canada
Tel: (b) (6)
E-mail: (b) (6)
Study Plan Amendment 3 Page 7
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Immunology

(Cytokine Analysis) (b) (6)

Charles River Laboratories Montreal ULC
Sherbrooke Site (CR-SHB)

1580 Ida-Métivier

Sherbrooke, QC J1E 0B5

Canada
Tel: (b) (6)
E-mail: (b) (6)

Each IS is required to report any deviations or other circumstances that could affect the quality or
integrity of the study to the Study Director in a timely manner. Each IS will provide a report
addressing their assigned phase of the study, which will be included as an appendix to the Final
Report. The phase report will include the following:

e A listing of critical computerized systems used in the conduct and/or interpretation of the
assigned study phase

Principal Investigators (PI) at a Test Facility-designated Test Site

Pathology (b) (6)
Charles River Laboratories, Inc. (PAI-FDK)
15 Worman's Mill Ct., Suite I
Frederick, MD 21701, USA
Main Telephone: (D) (6)
Direct Telephone: ~ (B) (6)
E-mail: (b) (6)

Each PI is required to report any deviations or other circumstances that could affect the quality or
integrity of the study to the Study Director in a timely manner. Each PI will provide a report
addressing their assigned phase of the study, which will be included as an appendix to the Final
Report. The phase report will include the following:

e A Statement of Compliance
e A QA Statement

e The archive site for all records, samples, specimens and reports generated from the phase or
segment (alternatively, details regarding the retention of the materials may be provided to the
Study Director for inclusion in the Final Report)

e A listing of critical computerized systems used in the conduct and/or interpretation of the
assigned study phase
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PI at Sponsor-designated Test Site

Anti-Therapeutic
Antibody Analysis (b) (6)
Integrated BioTherapeutics, Inc.
4 Research Court
Suite 300
Rockville, MD 20850, USA
Tel: (D) (6)
Fax:  (b) (6)
E-mail: (b) (6)
Each PI is required to report any deviations or other circumstances that could affect the quality or
integrity of the study to the Study Director in a timely manner. Each PI will provide a report

addressing their assigned phase of the study, which will be included as an appendix to the Final
Report. The phase report will include the following:

e The archive site for all records, samples, specimens and reports generated from the phase or
segment (alternatively, details regarding the retention of the materials may be provided to the
Study Director for inclusion in the Final Report)

e A listing of critical computerized systems used in the conduct and/or interpretation of the
assigned study phase

8. TEST AND REFERENCE ITEMS

8.1. Test Item

Identification: mRNA-1706
Supplier: Moderna Therapeutics, Inc.
Batch (Lot) Number: MTDP16064
Concentration: 1.7 mg/mL
Retest Date: 6 months after date of manufacture

Physical Description: White to off-white lipid nanopacticle dispersion

Storage Conditions: Kept in a refrigerator set to maintain 4°C

8.2. Reference Item

Identification: Phosphate-buffered Saline (PBS) pH 7.2
Supplier: Will be included in the Final Report
Batch (Lot) Number: Will be included in the Final Report
Expiration Date: Will be included in the Final Report
Study Plan Amendment 3 Page 9
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Physical Description: Liquid

Storage Conditions: Kept in a controlled temperature area set to maintain 21°C

8.3. Test and Reference Item Characterization

The Sponsor will provide to the Test Facility documentation of the identity, strength, purity,
composition, and stability for the Test Item. A Certificate of Analysis or equivalent
documentation will be provided for inclusion in the Final Report. The Sponsor will also provide
information concerning the regulatory standard that was followed for these evaluations.

The Sponsor has appropriate documentation on file concerning the method of synthesis,
fabrication or derivation of the Test and Reference Item, and this information is available to the
appropriate regulatory agencies should it be requested.

8.4. Analysis of Test Item

A sample (2 vials) of the Test Item will be taken on the completion of the dosing period.
Analysis of bulk Test Item for concentration, particle size and purity will be performed.

The first vial will be transferred (on ice pack) to the analytical laboratory at the Test Facility for
concentration and particle size analysis.

The second vial will be transferred (on ice pack) to the molecular biology laboratory at the Test
Facility for purity analysis.

Purity, Particle size, and Encapsulation analysis will be performed by IEX- HPLC, Differential
Light Scattering (DLS) and capillary electrophoresis (CE) using validated analytical procedures.

Any residual/retained analytical samples (and Test Item used in analysis) will be discarded
before issue of the Final Report.

8.5. Reserve Samples

For each batch (lot) of Test and Reference Item, a reserve sample (1 mL, 1 vial or 100 mg) will
be collected and maintained under the appropriate storage conditions by the Test Facility.

8.6. Test and Reference Item Inventory and Disposition

Records of the receipt, distribution, storage, and disposition of Test and Reference Items will be
maintained. With the exception of reserve samples, all unused Sponsor-supplied bulk Test Item
will be returned to the Sponsor on ice pack (after completion of dosing).

Shipping Contact

(b) (6)
Moderna Therapeutics
200 Technology Sq, 3rd Floor

Suite 300

Study Plan Amendment 3 Page 10
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Cambridge MA 02476

Cell:  (b) (6)

E-mail: (b) (6)

9. SAFETY

The safety precautions for the Test Item and dose formulations will be documented in a Test
Material Safety Data Sheet (TMSDS) based on the information provided by the Sponsor either
by an MSDS or similar document.

10. DOSE FORMULATION AND ANALYSIS

10.1. Preparation of Reference Item

Dose formulation preparations will be performed under a laminar flow hood using clean
procedures.

The Reference Item, Phosphate Buffered Saline pH 7.2, will be dispensed on days of dosing (i.e.
Days 1, 15 and 29) for administration to Group 1 control animals and as required to dilute the
bulk Test Item for administration to Groups 2 to 4 animals. The aliquots will be stored in a
refrigerator set to maintain 4°C until use. They will be removed from the refrigerator and
allowed to warm to room temperature for at least 30 minutes before dosing.

Any residual volumes will be discarded unless otherwise requested by the Study Director.

10.2. Preparation of Test Item

Dose formulation preparations will be performed under a laminar flow hood using clean
procedures.

Test Item dosing formulations will be diluted with Phosphate Buffered Saline, pH 7.2, as
necessary for administration. The dosing formulations will be prepared on each days of dosing
(i.e. Days 1, 15 and 29) and will be stored in a refrigerator set to maintain 4°C. The dose
formulations will be allowed to warm to room temperature for at least 30 minutes prior to
dosing. Alternatively, the aliquots can be transferred directly to room temperature.

Any residual volumes of formulated Test Item will be stored in a refrigerator set at 4°C and will

be shipped on ice pack to the sponsor at the following address :disearded-prier-to-report

Shipping Contact

(b) (6)
Moderna Therapeutics
300 Technology Sq, 3rd Floor
Cambridge MA 02139
E-mail: (b) (6)

Study Plan Amendment 3 Page 11
Test Facility Study No. 5002045

FDA-CBER-2022-908-0017681



Page 185
Test Facility Study No. 5002045

Appendix 1

Residual volumes of formulated Test Item will be analyzed for mRNA/lipid identity
confirmation. Results will be provided to the Test Facility and will not be included in the
report unless deemed appropriate by the Study Director.

10.3. Sample Collection and Analysis

Dose formulation samples will be collected for analysis as indicated in the following table.
Additional samples may be collected and analyzed at the discretion of the Study Director.

Dose Formulation Sample Collection Schedule

Interval® Homogeneity Concentration Sampling From
Day 1 All groups” All groups Dosing container
Day 29 N/A All groups Dosing container

N/A = Not applicable.

* The homogeneity results obtained from the top, middle and bottom preparations will be averaged and utilized as
the concentration results.

® Samples will be collected on the first preparation of the study and on the last preparation of the study.

Samples to be analyzed will be submitted as soon as possible following collection.

All samples to be analyzed will be transferred (on ice pack) to the analytical laboratory.

Any residual/retained analytical samples (and Test Item used in analysis) will be discarded
before issue of the Final Report.

10.3.1.  Analytical Method

Analyses described below will be performed by IEX-HPLC using a validated analytical
procedure (CR-MTL Study No. 1801737).

10.3.1.1.Concentration and Homogeneity Analysis

Samples for Analysis:

Backup Samples:

Sampling Containers:

Sample Volume:

Storage Conditions:

Study Plan Amendment 3

Duplicate top, middle, and bottom samples (duplicate middle only
from Group 1); sent for analysis as noted in Section 10.3. On days
where only concentration analysis is required, the formulation will
only be sampled from the middle.

Triplicate top, middle, and bottom samples (duplicate middle only
from Group 1); maintained at the Test Facility. Backup samples
may be analyzed at the discretion of the Study Director. On days
where only concentration analysis is required, the formulation will
only be sampled from the middle.

Appropriate sized glass containers.
0.5 mL for analysis and backup samples.

Kept in a refrigerator set to maintain 4°C.
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Acceptance Criteria: For concentration, the criteria for acceptability will be mean
sample concentration results within or equal to £ 15% of
theoretical concentration. Each individual sample concentration
result within or equal to = 20%. For homogeneity, the criteria for
acceptability will be a relative standard deviation (RSD) of
concentrations of < 5% for each group.

10.3.1.2. Stability Analysis

There will be no stability analysis performed for concentration used on this study.

11. TEST SYSTEM

Species: Rat

Strain: Crl:CD(SD) Sprague-Dawley rat

Source: Charles River Canada Inc., St. Constant, QC,
Canada

Number of Males Ordered: 60

Number of Females Ordered: 60

Target Age at Arrival: 4 to 8 weeks

Target Weight at Arrival: 126 to 150 g (males)

101 to 125 g (females)

The actual age, weight, and number of animals received will be listed in the Final Report.

11.1. Justification of Test System and Number of Animals

The Sprague Dawley rat was chosen as the animal model for this study as it is an accepted rodent
species for preclinical toxicity testing by regulatory agencies.

The total number of animals to be used in this study is considered to be the minimum required to
properly characterize the effects of the Test Item. This study has been designed such that it does
not require an unnecessary number of animals to accomplish its objectives.

At this time, studies in laboratory animals provide the best available basis for extrapolation to
humans and are required to support regulatory submissions. Acceptable models which do not
use live animals currently do not exist.

11.2. Animal Identification

Each animal will be identified using a subcutaneously implanted electronic identification chip.
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11.3. Environmental Acclimation

A minimum acclimation period of 15 days will be allowed between animal receipt and the start
of dosing in order to accustom the animals to the laboratory environment.

11.4. Selection, Assignment, Replacement, and Disposition of Animals

Animals will be assigned to groups by a stratified randomization scheme designed to achieve
similar group mean body weights. Males and females will be randomized separately. Animals
in poor health or at extremes of body weight range will not be assigned to groups.

Before the initiation of dosing, any assigned animals considered unsuitable for use in the study
will be replaced by alternate animals obtained from the same shipment and maintained under the
same environmental conditions.

After initiation of dosing, study animals may be replaced during the replacement period with
alternate animals in the event of accidental injury, non-Test Item-related health issues, or similar
circumstances.

The alternate animals may be used as replacements on the study within 1 day.

The disposition of all animals will be documented in the study records.
12. HUSBANDRY

12.1. Housing

Animals will be group housed (up to 3 animals of the same sex and same dosing group together)
in polycarbonate cages containing appropriate bedding equipped with an automatic watering
valve. These housing conditions will be maintained unless deemed inappropriate by the Study
Director and/or Clinical Veterinarian. The room(s) in which the animals will be kept will be
documented in the study records.

Animals will be separated during designated procedures/activities. Each cage will be clearly
labeled with a color-coded cage card indicating study, group, animal number(s), and sex. Cages
will be arranged on the racks in group order. Where possible, control group animals will be
housed on a separate rack from the Test [tem treated animals.

12.2. Environmental Conditions

The targeted conditions for animal room environment will be as follows:

Temperature: 19°C to 25°C

Humidity: 30% to 70%

Light Cycle: 12 hours light and 12 hours dark (except during designated
procedures)
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12.3. Food

PMI Nutrition International Certified Rodent Chow No. SCR4 will be provided ad libitum
throughout the study, except during designated procedures. The same diet in meal form may be
provided to individual animals as warranted by clinical signs (e.g., broken/damaged incisors or
other health changes).

The feed is analyzed by the supplier for nutritional components and environmental contaminants.
Results of the analysis are provided by the supplier and are on file at the Test Facility.

It is considered that there are no known contaminants in the feed that would interfere with the
objectives of the study.

12.4. Water

Municipal tap water after treatment by reverse osmosis and ultraviolet irradiation will be freely
available to each animal via an automatic watering system (except during designated
procedures). Water bottles can be provided, if required.

Periodic analysis of the water is performed, and results of these analyses are on file at the Test
Facility.

It is considered that there are no known contaminants in the water that could interfere with the
outcome of the study.

12.5. Animal Enrichment

Animals will be socially housed for psychological/environmental enrichment and will be
provided with items such as a hiding tube and a chewing object, except during study
procedures/activities.

12.6. Veterinary Care

Veterinary care will be available throughout the course of the study and animals will be
examined by the veterinary staff as warranted by clinical signs or other changes. All veterinary
examinations and recommended therapeutic treatments, if any, will be documented in the study
records.

In the event that animals show signs of illness or distress, the responsible veterinarian may make
initial recommendations about treatment of the animal(s) and/or alteration of study procedures,
which must be approved by the Study Director or Scientific designate. All such actions will be
properly documented in the study records and, when appropriate, by study plan amendment.
Treatment of the animal(s) for minor injuries or ailments may be approved without prior
consultation with the Sponsor representative when such treatment does not impact fulfillment of
the study objectives. If the condition of the animal(s) warrants significant therapeutic
intervention or alterations in study procedures, the Sponsor representative will be contacted,
when possible, to discuss appropriate action. If the condition of the animal(s) is such that
emergency measures must be taken, the Study Director and/or clinical veterinarian will attempt
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to consult with the Sponsor representative prior to responding to the medical crisis, but the Study
Director and/or veterinarian has authority to act immediately at his/her discretion to alleviate
suffering. The Sponsor representative will be fully informed of any such events.

13. EXPERIMENTAL DESIGN

Experimental Design

Dose Dose No. of Animals
Group Test Dose Level . .
No. Material (ng/dose) Volume Concentration Main Study Recovery Study
(nL/dose) (mg/mL) Males Females | Males | Females
1 | Reference 0 200 0 10 10 5 5
Item
mRNA-
2 1706 10 200 0.05 10 10 - -
mRNA-
3 1706 50 200 0.25 10 10 - -
mRNA-
4 1706 100 200 0.5 10 10 5 5
- = Not applicable

13.1. Administration of Test and Reference Items

The Test and Reference Items will be administered to the appropriate animals via intramuscular
injection into the lateral compartment of the thigh on Days 1, 15 and 29, the injection site will be
alternated on each dosing occasion. The volume for each dose will be administered using a
syringe/needle within the demarcated area. The first day of dosing will be designated as Day 1.

The injection area will be marked as frequently as required to allow appropriate visualization of
administration sites. Hair may be clipped or shaved if required to improve visualization of the
injection sites. The injection site will be documented in the raw data for each dose administered.

13.2. Justification of Route and Dose Levels

The intramuscular route of exposure was selected because this is the intended route of human
exposure.

The dose levels for this toxicology study were chosen to approximate a substantial multiple of
the anticipated clinical starting dose and top clinical dose. The highest dose to be tested is
expected to represent the intended maximum human clinical dose and volume and will be
administered by the clinical route (intramuscular). At this dose level, minimal systemic toxicity
is expected, but it is possible mild to moderate injection site reaction (redness, swelling) and
potentially elevation of systemic cytokine/acute phase markers may be observed. The mid- and
low-dose were selected to evaluate the dose-dependent effect of this compound.

14. IN-LIFE PROCEDURES, OBSERVATIONS, AND MEASUREMENTS

The in-life procedures, observations, and measurements listed below will be performed for all
main study and recovery animals. During the study, additional evaluations to those described
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below and/or scheduled, and considered necessary by the Study Director and/or Veterinarian to
assess health status will be conducted and duly documented. More frequent observations may be
undertaken if considered appropriate.

14.1. Mortality/Moribundity Checks

Frequency: Twice daily, once in the morning and once in the afternoon,
throughout the study.

Procedure: Animals will be observed for general health/mortality and
moribundity. Animals will not be removed from cage during
observation, unless necessary for identification or confirmation of
possible findings.

14.2. Clinical Observations

14.2.1. Detailed Clinical Observations

Frequency: Weekly during the dosing and recovery periods, and at least every
two weeks during the predosing period.

Procedure: Animals removed from the cage for examination.

14.3. Local Irritation Assessment

Frequency: On days of dosing; at least 24 and 72 hours post-dose (end of each
group). Weekly when there is no dosing and during the recovery
period. Following Day 29 dosing, no assessment will be
performed on main animals at 72 hours postdose as animals will be
sent to necropsy on Day 30.

Procedure: All animals will have the dose injection site examined for signs of
erythema/edema. Observations will be scored according to the
Local Irritation Assessment scoring table as follows:

Erythema (Redness) Score
No erythema 0
Very slight erythema 1
Mild erythema 2
Moderate to severe erythema 3
Severe erythema (beet redness to slight eschar formation, injury in depth) 4
Notable dermal lesion (maximized) M
Edema (Swelling)

No edema 0
Very slight edema 1
Slight edema 2
Moderate edema 3
Study Plan Amendment 3 Page 17
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| Severe edema [ 4

Any other abnormalities will be recorded as they are observed.

14.4. Body Weights

Frequency: Weekly during the dosing and recovery periods, and at least every
two weeks during the predosing period.

Procedure: Animals will be individually weighed. A fasted weight will be
recorded on the day of necropsy. Terminal body weights will not
be collected from animals found dead or euthanized moribund.

14.5. Food Consumption

Frequency: Weekly, starting Day -7, throughout the dosing and recovery
periods.
Procedure: Food consumption will be quantitatively measured except for on

the day of scheduled euthanasia.

14.6. Ophthalmic Examinations

Frequency: Once prestudy and again toward the end of Week 4 of the dosing
period. During Week 2 of the recovery period if Test Item-related
findings are observed during the dosing period.

Procedure: All animals will be subjected to funduscopic (indirect
ophthalmoscopy) and biomicroscopic (slit lamp) examinations.
The mydriatic used will be Atropine 0.126%.

Evaluation: A report will be included as an appendix to the Final Report.
15. LABORATORY EVALUATIONS
15.1. Clinical Pathology

15.1.1. Sample Collection

Blood will be collected from the abdominal aorta following isoflurane anesthesia. After
collection, samples will be transferred to the appropriate laboratory for processing.

Animals will be fasted overnight before blood sampling (for clinical chemistry). Samples will be
collected according to the following table.
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Samples for Clinical Pathology Evaluation
. . . Clinical
Group Nos. Time Point Hematology Coagulation Chemistry
1to4" Day 30 X X X
1 and 4 Day 43 X X X
Unscheduled el}thanasm Before euthanasia X X X
(when possible)

X = Sample to be collected
: Samples will only be collected from those animals scheduled for euthanasia on Day 30.

Any residual/retained clinical pathology samples will be discarded before issue of the Final
Report.

15.1.2. Hematology

Target Volume: 0.5 mL
Anticoagulant: EDTA

Hematology Parameters
Red blqo d cell count White blood cell count
Hemoglobin concentration .
H . Neutrophil count (absolute)
ematocrit

Lymphocyte count (absolute)
Monocyte count (absolute)
Eosinophil count (absolute)

Basophil count (absolute)
Large unstained cells (absolute)

Mean corpuscular volume
Red Blood Cell Distribution Width
Mean corpuscular hemoglobin concentration
Mean corpuscular hemoglobin
Reticulocyte count (absolute)
Platelet count

A blood smear will be prepared from each hematology sample. Blood smears will be labeled,
stained, and stored. Blood smears may be read to investigate results. If additional examination
of blood smears is deemed necessary, the smears may be subsequently evaluated and this
evaluation will be described in a study plan amendment.

15.1.3.  Coagulation

Target Volume: 1.2 mL (in a 1.3 mL tube)
Anticoagulant: Citrate

Processing: To plasma

Coagulation Parameters

Prothrombin time
Sample Quality

Activated partial thromboplastin time
Fibrinogen
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15.1.4.  Clinical Chemistry

Target Volume: 0.7 mL

Anticoagulant: None, collected in serum separator tubes
Processing: To serum

Clinical Chemistry Parameters

Alanine aminotransferase Total protein
Aspartate aminotransferase Albumin
Alkaline phosphatase Globulin
Gamma-glutamyltransferase Albumin/globulin ratio
Creatine Kinase Glucose
Total bilirubin® Cholesterol
Urea nitrogen Triglycerides
Creatinine Sodium
Calcium Potassium
Phosphorus Chloride
Sample Quality

*  When total bilirubin is > 0.5 mg/dL, indirect and direct bilirubin will also be measured.
15.1.5. Bone Marrow Smear Evaluation (Optional)

Bone marrow smears will be collected and prepared as described in the Tissue Collection and
Preservation table (Section 16.5). Evaluation of stained smears may be added by amendment at
the discretion of the Study Director in consultation with the pathologist and the Sponsor.

15.2. Laboratory Investigations (Cytokine analysis)

Blood will be collected from the jugular vein of all recovery animals and preterminally
euthanized animals (recovery animals only). After collection, blood samples for serum will be
transferred at ambient room temperature and blood samples for plasma will be transferred on wet
ice to the appropriate laboratory for processing.
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Sample Collection Schedule
Target Blood Volume (mL) 0.5 0.5
Anticoagulant None (SST) EDTA
Centrifugation setting (b) (4)
Timepoints Sample Type
No. of
Day Hrs Males/ IFN-a IL-1B, IL-6, TNF-a, IP-10, MIP-1-a, MCP-1
Females
1 6 5/5 X X
15 6 5/5 X X
29 6 5/5 X X
43 N/A 5/5 X X
Matrix Serum Plasma
Volume per aliquot all volume all volume
(uh)
Number of aliquot(s) 1 1
Storage copdlt.lon _80°C _80°C
(set to maintain)
Responsible Lab CR-SHB CR-SHB

X = Sample to be collected; N/A = not applicable
The number of aliquots and volumes are targets that may be adjusted based on sample volume
availability.

The samples will be analyzed by the Immunology department. Analysis for IL-18, IL-6, TNF-a,
IP-10, MIP-1-a and MCP-1 will be conducted using a multiplex Luminex method. An ELISA
method will be used for the analysis of IFN-a. The procedures to be followed during the course
of this study along with the assays acceptance criteria will be detailed in the appropriate
analytical procedure. Samples will be analyzed in duplicate.

Following Study Director approval, any residual/retained samples will be discarded prior to
report finalization.

An Immunology Report will be included as an appendix to the Final Report.

15.3. Anti-therapeutic Antibody (ATA) Sample Collection, Processing, and Analysis

Blood will be collected from all animals by jugular venipuncture and/or via the abdominal aorta
while under isoflurane anesthesia (terminal and unscheduled samples).

Time Points: Before initiation of dosing and at study termination (on Day 30 for
main animals and on Day 43 for recovery animals).

Target Volume: 0.5 mL

Anticoagulant: None, collected in serum separator tubes

Processing: To serum
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Samples will be mixed gently and allowed to clot at room temperature until centrifugation which
will be carried out as soon as practical (not exceeding 60 minutes after collection). The samples
will be centrifuged for (B) (4) in a refrigerated centrifuge (set to maintain 55’2 at (B (4)

The resultant serum will be separated, transferred to uniquely labeled clear polypropylene tubes,
frozen immediately over dry ice and transferred to a freezer set to maintain -80°C.

Samples will be shipped on dry ice to:

Shipping Contact
(b) (6)
Integrated BioTherapeutics, Inc.
4 Research Court
Suite 300
Rockville, MD 20850, USA
Tel: . (b) (6)
Fax.  (b) (6)
E-mail: (b) (6)

The test site will be notified before shipment of the samples. Upon receipt at the immunology
laboratory, the samples will be stored at -80°C.

The samples will be analyzed for rat anti-ZIKA antibodies using a qualified ELISA method.

Any residual/retained samples will be maintained for a minimum of 6 months following issuance
of the Audited Draft Report after which samples will be discarded. Alternatively,
residual/retained samples will be discarded prior to the 6 month period should the issuance of the
Final Report occur prior to the end of the 6 month retention period. An earlier discard of these
residual/retained samples may also be requested and authorized by the Study Director.

An Anti-therapeutic Antibody Report will be included as an appendix to the Final Report.
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16. TERMINAL PROCEDURES

Terminal procedures are summarized in the following table:

Terminal Procedures for Main Study and Recovery Animals

N(.)' of Scheduled Necropsy Procedures
Group Animals . . .
Euthanasia : Histology Histopathology
No. M F Da Necrobs Tissue Organ
Y PSY | Collection Weights
1 10 10 Full Tissue® Full Tissue®
2 10 | 10 Full Tissue® ?r"sstl%‘?s"’ns
30 X X X arge Llssues
3 10| 10 Full Tissue® | Oross Lesions
Target Tissues
4 10 10 Full Tissue® Full Tissue®
1 5 5 Full Tissue® Full Tissue®
43 X X X . .
4 5 5 Full Tissue Full Tissue
Unscheduled Deaths X X - Full Tissue® Full Tissue®
Standard
Replaced animals (prestudy)” X Diagnostic - - -
List
Replaced animals (after dosing start) X X - - -

X = Procedure to be conducted; - = Not applicable.
* See Tissue Collection and Preservation table for listing of tissues.
®  Animals found dead or euthanized before the initiation of dosing.

16.1. Unscheduled Deaths

If a main study or recovery animal dies on study, a complete necropsy examination will be
conducted and specified tissues will be saved. If necessary, the animal will be refrigerated to
minimize autolysis.

Main or recovery animals may be euthanized for humane reasons as per Test Facility SOPs. The
samples for evaluation of clinical pathology parameters, cytokines and antibody analysis will be
obtained if possible as specified in Section 15. These animals will undergo exsanguination by
incision from the abdominal aorta following isoflurane anesthesia unless deemed inappropriate
by the Study Director and/or the clinical veterinarian and will undergo complete necropsy
examination, and specified tissues will be retained. If necessary, the animal will be refrigerated
(set to maintain 4°C) to minimize autolysis.

Animals found dead or euthanized before the initiation of dosing will be subject to complete
necropsy examination and limited tissue retention (standard diagnostic tissue list). Any animal
replaced after the start of dosing will be subject to complete necropsy examination and tissues
will be retained (as per Tissue Collection and Preservation section), and any data generated will
not be included in the report unless deemed appropriate by the Study Director.
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16.2. Scheduled Euthanasia

Main study and recovery animals surviving until scheduled euthanasia will have a terminal body
weight recorded, samples for clinical pathology and antibody analysis will be collected (as
appropriate), and will be euthanized by exsanguination by incision from the abdominal aorta
following isoflurane anesthesia. When possible, the animals will be euthanized rotating across
dose groups such that similar numbers of animals from each group, including controls, will be
necropsied throughout the day. Animals will be fasted overnight before their scheduled
necropsy.

16.3. Necropsy

Main and recovery animals will be subjected to a complete necropsy examination, which will
include evaluation of the carcass and musculoskeletal system; all external surfaces and orifices;
cranial cavity and external surfaces of the brain; and thoracic, abdominal, and pelvic cavities
with their associated organs and tissues.

Necropsy procedures will be performed by qualified personnel with appropriate training and
experience in animal anatomy and gross pathology. A veterinary pathologist, or other suitably
qualified person, will be available.

At the discretion of the necropsy supervising pathologist, images may be generated for
illustration of or consultation on gross observations. Generation of such images will be
documented and communicated to the Study Director. Images and associated documentation
will be retained and archived.

16.4. Organ Weights

The organs identified for weighing in the Tissues Collection and Preservation table will be
weighed at necropsy for all scheduled euthanasia animals. Organ weights will not be recorded
for animals found dead or euthanized in poor condition or in extremis. Paired organs will be
weighed together. In the event of gross abnormalities, in addition to the combined weight, the
weight of each organ of a pair may be taken and entered as a tissue comment. Organ weight as a
percent of body weight (using the terminal body weight) and organ weight as a percent of brain
weight will be calculated.

16.5. Tissue Collection and Preservation

Representative samples of the tissues identified in the Tissue Collection and Preservation table in
ATTACHMENT A will be collected from all animals and preserved in 10% neutral buffered
formalin, unless otherwise indicated. Additional tissue samples may be collected to elucidate
abnormal findings.
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17. HISTOLOGY AND HISTOPATHOLOGY

17.1. Histology

Tissues in the Tissue Collection and Preservation table from animals identified in the Terminal
Procedures table will be embedded in paraffin, sectioned, mounted on glass slides, and stained
with hematoxylin and eosin.

17.2. Histopathology

Histopathological evaluation will be performed by a board-certified veterinary pathologist.
Target tissues identified by the study pathologist during microscopic evaluation will be
communicated to the study Director; tissues will be evaluated and reported. Any additional
stains or evaluations, if deemed necessary by the pathologist, will be added by study plan
amendment following discussion with the Study Director and in consultation the Sponsor.

At the discretion of the study pathologist and after acknowledgement by the Study Director,
images may be captured for consultation purposes.

The appropriate Charles River Laboratories, Pathology Associates Test Site will be contacted for
the slide shipping address.

17.3. Pathology Peer Review
A pathology peer review will be conducted by:

(b) (6)
Moderna Therapeutics
200 Technology Square, 3rd Floor
Cambridge, MA 02116
Tel: (b) (6)
E-mail: (b) (6)

The peer review statement or equivalent documentation will be included as an appendix to the
Final Report.
18. CONSTRUCTED VARIABLES

Body Weight Gains Calculated between at least each interval as well as
between the beginning and end of each phase

Organ Weight relative to Body Weight Calculated against the Terminal body weight for
scheduled intervals

Organ Weight relative to Brain Weight Calculated against the brain weight for scheduled
intervals
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19. STATISTICAL ANALYSIS

All statistical tests will be conducted at the 5% significance level. All pairwise comparisons will
be conducted using two sided tests and will be reported at the 0.1%, 1%, and 5% levels.

Numerical data collected on scheduled occasions for the listed variables will be analyzed as
indicated according to sex and occasion. Descriptive statistics number, mean and standard
deviation (or %CV or SE when deemed appropriate) will be reported whenever possible. Values
may also be expressed as a percentage of predose or control values when deemed appropriate.
Inferential statistics will be performed according to the matrix below when possible, but will
exclude semi-quantitative data, and any group with less than 3 observations.

Statistical Matrix

Statistical Method

Variables for Inferential Analysis Parametric/ Non-Parametric

Body Weight
Hematology Variables
Coagulation Variables

Clinical Chemistry Variables
Cytokine Analysis

Organ Weights

Body Weight Gains

Organ Weight relative to Body Weight

ot el kel Eal bt b bl b

Organ Weight relative to Brain Weight

The following pairwise comparisons will be made:
Group2 vs. Group 1
Group3 vs. Group 1
Group4 vs. Group 1

19.1. Parametric/Non-Parametric
Levene’s test will be used to assess the homogeneity of group variances.

Datasets with at least 3 groups will be compared using an overall one-way ANOVA F-test if
Levene’s test is not significant or the Kruskal-Wallis test if it is. If the overall F-test or Kruskal-
Wallis test is found to be significant, then the above pairwise comparisons will be conducted
using Dunnett’s or Dunn’s test, respectively.

Datasets with 2 groups (the designated control group and 1 other group) will be compared using
a t-test if Levene’s test is not significant or Wilcoxon Rank-Sum test if it is.

20. COMPUTERIZED SYSTEMS

The following critical computerized systems may be used in the study. The actual critical
computerized systems used will be specified in the Final Report.
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Data for parameters not required by study plan, which are automatically generated by analytical
devices used will be retained on file but not reported. Statistical analysis results that are
generated by the program but are not required by study plan and/or are not scientifically relevant
will be retained on file but will not be included in the tabulations.

Critical Computerized Systems

System Name

Description of Data Collected and/or Analyzed

Provantis

In-life; clinical pathology; postmortem

Dispense

Test Material receipt, accountability and/or formulation
activities

SRS (CR-MTL in-house application built with
SAS) and SAS system for Windows and/or In-
house reporting software Nevis 2012 (using
SAS)

Statistical analyses of numerical in-life, clinical pathology and
postmortem data

Mesa Laboratories AmegaView CMS

Continuous Monitoring System. Monitoring of standalone
fridges, freezers, incubators, and selected laboratories to
measure temperature, relative humidity, and CO2, as
appropriate

Johnson Controls Metasys

Building Automation System. Control of HVAC and other
building systems, as well as temperature/humidity control and
trending in selected laboratories and animal rooms

Empower 3 (Waters Corporation)

Data acquisition for dose formulation analysis, including
regression analysis and measurement of concentration and
recovery of dose formulations using HPLC

BioPlex Manager Biomarker data collection
Softmax Pro GxP IFN-a data collection
Watson LIMS Biomarker data analysis

21. AMENDMENTS AND DEVIATIONS

Changes to the approved study plan shall be made in the form of an amendment, which will be
signed and dated by the Study Director. Every reasonable effort will be made to discuss any
necessary study plan changes in advance with the Sponsor.

All study plan and SOP deviations will be documented in the study records. Deviations from the
study plan and/or SOP related to the phase(s) of the study conducted at a Test Site shall be
documented, acknowledged by the PI/IS, and reported to the Study Director for
authorization/acknowledgement. The Study Director will notify the Sponsor of deviations that
may result in a significant impact on the study as soon as possible.

22. RETENTION OF RECORDS, SAMPLES, AND SPECIMENS

All study-specific raw data, electronic data, documentation, study plan, retained samples and
specimens, and interim (if applicable) and final reports will be archived by no later than the date
of final report issue. All materials generated by Charles River from this study will be transferred
to a Charles River archive. One year after issue of the draft report, the Sponsor will be contacted
to determine the disposition of materials associated with the study.
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Records to be maintained will include, but will not be limited to, documentation and data for the
following:

e Study Plan, study plan amendments, and deviations

e Study schedule

e Study-related correspondence

e Test system receipt, health, and husbandry

e Test and Reference Item receipt, identification, preparation, and analysis

¢ In-life measurements and observations

e Clinical pathology, cytokines and ATA sample collection and/or evaluation
e Gross and microscopic observations and related data

e Organ weight measurements

e Statistical analysis results

23. REPORTING

A comprehensive Draft Report will be prepared following completion of the study and will be
finalized following consultation with the Sponsor. The report will include all information
necessary to provide a complete and accurate description of the experimental methods and
results and any circumstances that may have affected the quality or integrity of the study.

The Sponsor will receive an electronic version of the Draft and Final Report provided in Adobe
Acrobat PDF format (hyperlinked and searchable at final) along with a Microsoft Word version
of the text. The PDF document will be created from native electronic files to the extent possible,
including text and tables generated by the Test Facility. Report components not available in
native electronic files and/or original signature pages will be scanned and converted to PDF
image files for incorporation. An original copy of the report with the Test Facility’s handwritten
signatures will be retained.

Reports should be finalized within 6 months of issue of the Draft Report. If the Sponsor has not
provided comments to the report within 6 months of draft issue, the report will be finalized by
the Test Facility unless other arrangements are made by the Sponsor.

24. ANIMAL WELFARE

24.1. Institutional Animal Care and Use Committee Approval

The study plan and any amendment(s) or procedures involving the care and use of animals in this
study will be reviewed and approved by CR-MTL Institutional Animal Care and Use Committee
(IACUC). During the study, the care and use of animals will be conducted with guidance from
the USA National Research Council and the Canadian Council on Animal Care (CCAC).
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AMENDMENT APPROVAL
(b) (6)
Test Facility Study No. 5002045
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SPONSOR APPROVAL
The Study Plan Amendment was approved by the Sponsor by email on 13 Dec 2016.
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Tissue Collection and Preservation

Tissue

Weigh

Collect

Histology

Microscopic
Evaluation”

Comment

Animal identification

X

Artery, aorta

X

X

X

Body cavity, nasal

X

Bone marrow smear

Two bone marrow smears will be collected
from the femur at scheduled and
unscheduled necropsies (for possible
examination). Smears will not be collected
from animals that are found dead or from
animals that were euthanized moribund and
then stored in the refrigerator prior to
necropsy. Bone marrow smears are allowed
to air dry and are not fixed in formalin.

Bone marrow

Bone, femur

Bone, sternum

Brain

Seven brain levels to be examined to include
olfactory bulb (Examine in Body cavity,
nasal section level 4)

Cervix

Epididymis

Esophagus

Eye

Gland, adrenal

Gland, harderian

Gland, mammary

Gland, parathyroid

Gland, pituitary

Gland, prostate

Gland, salivary

Gland, seminal
vesicle

Gland, thyroid

Gross lesions/masses

Gut-associated
lymphoid tissue

Heart

Kidney

Large intestine,
cecum

Large intestine,
colon

Large intestine,
rectum
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Microscopic
Tissue Weigh | Collect | Histology | Evaluation® Comment
Liver X
Lung X

Lymph node,

mandibular

Lymph node,

mesenteric

ST I
I I El
ST I

Lymph node draining the administration
sites used on Day 29
(unilateral examination)

Lymph node draining administration sites
used on Day 29 (unilateral examination)
Quadriceps

Lymph node,
Inguinal

o
o
o

Lymph node,
Popliteal
Muscle, skeletal -
Nerve, optic -
Nerve, sciatic -
Ovary X
Pancreas -
Site, Injection -
Skin -
Small intestine,
duodenum
Small intestine,
ileum
Small intestine,
jejunum
Spinal cord -
Spleen X
Stomach -
Testis X
Thymus X
Tongue -
Trachea -
Urinary bladder -
Uterus X
Vagina -
X = Procedure to be conducted; - = Not applicable.
* At the discretion of the Study Pathologist, findings for extraneous tissues (nonspecified tissues in the Study
Plan that may be present on a slide as a result of collection of Study Plan tissues) will be recorded when
observed.

Thigh site used for injection on Day 29
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STUDY PLAN AMENDMENT 4

Test Facility Study No. 5002045

ZIKA: A 1-Month (3 doses) Intramuscular Injection Toxicity Study of
mRNA-1706 in Sprague-Dawley Rats with a 2-Week Recovery Period

SPONSOR:
Moderna Therapeutics, Inc.
200 Technology Square, Third Floor
Cambridge, MA 02139, USA

TEST FACILITY:
Charles River Laboratories Montreal ULC
Sherbrooke Site (CR-SHB)
1580 Ida-Metivier
Sherbrooke, QC J1E 0B5
Canada
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SUMMARY OF CHANGES AND JUSTIFICATIONS

Study Plan effective date: 04-Oct-2016

Note: When applicable, additions are indicated in bold underlined text and deletions are
indicated in bold strikethrough text in the affected sections of the document.

Item or Section(s)

Justification

Amendment 1

Date: 18-Oct-2016

7. RESPONSIBLE PERSONNEL

To update the conctact information for the PI assigned to the ATA
analysis.

8.1. Test Item

To include the test item information as per the certificate of analysis.

10.1. Preparation of Reference Item

To clarify the storage for the aliquots.

14. IN LIFE PROCEDURES,
OBSERVATIONS, AND
MEASURMENTS

To remove unnecessary information.

14.5. Food Consumption

To remove unnecessary information.

15.2. Laboratory Investigations
(Cytokine analysis)

To clarify that samples collected from the preterminally euthanized
animals will be taken on recovery animals only.

15.3. Anti-therapeutic Antibody
(ATA) Sample Collection,
Processing, and Analysis

To update the conctact information for the shipment of the ATA samples
for analysis.

ATTACHMENT A

To modify words in order to be in accordance with the OECD terminology
and to clarify which lymph nodes will be processed to slides.

Amendment 2

Date: 16-Nov-2016

5.2. Test Facility-designated
Subcontractor(s)

To add histopathology as it will be performed at PAI-FDK.

7. RESPONSIBLE PERSONNEL

To assign a pathologist from PAI-FDK.

10.3.1.2. Stability Analysis

Section updated as no stability analysis will be performed; formulations
were/will be prepared on each day of dosing.

17.2. Histopathology

To include that slides will be shipped to the pathologist.

17.3. Pathology Peer Review

To update as the pathology peer review will not be performed at the Test
Facility.

ATTACHMENT A

To remove the histology and microscopic evaluation for the body nasal
cavity since the olfactory bulb is already included in the examination of
the seven levels of the brain.

Amendment 3

Date: 13-Dec-2016

10.2. Preparation of Test Item

To include that all residual volume of formulated test item will be shipped
to the sponsor for analysis.

Amendment 4

Date: 25-Jan-2017

4. REGULATORY COMPLIANCE

To remove the stability testing since an end-of-use analysis of the bulk
Test Item will be conducted by the Test Facility to demonstrate the
stability of the Test Item during the dosing period.

8.3. Test and Reference Item
Characterization

To remove stability since an end-of-use analysis of the bulk Test Item will
be conducted to demonstrate stability of the Test Item during the dosing
period.

8.6. Test and Reference Item
Inventory and Disposition

To update since remaining bulk Test Item will be discarded as per Sponsor
request.
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1.  OBJECTIVE(S)
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The objectives of this study are to determine the potential toxicity of mRNA-1706, when given
by intramuscular injection for 1 month (3 doses) to rats and to evaluate the potential reversibility
of any findings following a 2-week recovery period.

1.1.
Study Category:

Study Classification

Study Type:

Study Design:

Primary Treatment CAS Registry Number:
Primary Treatment Unique Ingredient ID:
Class of Compound:

2. PROPOSED STUDY SCHEDULE

TOX

Repeat Dose Toxicity
Parallel

Not Available

Not Available
mRNA

Proposed study dates are listed below. Actual applicable dates will be included in the

Final Report.

Experimental Start Date:
Experimental Completion Date:
Animal Arrival:

Initiation of Dosing:
Completion of In-life:
Unaudited Draft Report:

Audited Draft Report:
Final Report:

05 Oct 2016
15 Mar 2017
05 Oct 2016

20 Oct 2016 (Male)
21 Oct 2016 (Female)

19 Nov 2016 (Main animals)
02 Dec 2016 (Recovery animals)
(Last date of necropsy)

31 Jan 2017
08 Mar 2017
15 Mar 2017

3. GUIDELINES FOR STUDY DESIGN

The design of this study was based on the study objective(s), the overall product development
strategy for the Test Item, and the following study design guidelines:

e OECD Guideline 407. Repeated Dose 28-day Oral Toxicity Study in Rodents.
e Committee for Medicinal Products for Human Use (CHMP). Note for Guidance on Repeated

Dose Toxicity. CPMP/SWP/1042/99corr.

Study Plan Amendment 4
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e ICH Harmonised Tripartite Guideline M3 (R2). Nonclinical Safety Studies for the Conduct
of Human Clinical Trials and Marketing Authorization for Pharmaceuticals.

e Japanese Guidelines for Nonclinical Studies of Drugs Manual (1995). Guidelines for
Toxicity Studies of Drugs (Chapter 3, Repeated Dose Toxicity Studies).

e Appendix to Director General Notification, No. 12-Nousan-8147, 24 November 2000,
Agricultural Production Bureau, Ministry of Agriculture, Forestry and Fisheries of Japan
(JMAFF).

4. REGULATORY COMPLIANCE

The study will be performed in accordance with the OECD Principles of Good Laboratory
Practice and as accepted by Regulatory Authorities throughout the European Union, United
States of America (FDA), Japan (MHLW), and other countries that are signatories to the OECD
Mutual Acceptance of Data Agreement.

Any portion of this study conducted in the USA will be performed in accordance with the U.S.
Department of Health and Human Services, Food and Drug Administration. United States Code
of Federal Regulations, Title 21, Part 58: Good Laboratory Practice for Nonclinical Laboratory
Studies and as accepted by Regulatory Authorities throughout the European Union (OECD
Principles of Good Laboratory Practice), Japan (MHLW), and other countries that are signatories
to the OECD Mutual Acceptance of Data Agreement.

Exceptions to GLPs include the following study elements:

e Characterization of the Test Item will be performed by the Sponsor or Sponsor subcontractor
according to established SOPs, controls, and approved test methodologies to ensure integrity
and validity of the results generated; these analyses will not be conducted in compliance with
the GLP or GMP regulations.

e Analysis of cytokines and anti-therapeutic antibody will be conducted using scientifically
qualified methods and in accordance with all applicable analytical procedures.

e Pathology peer review
5. QUALITY ASSURANCE

5.1. Test Facility

The Test Facility Quality Assurance Program (QAP) will monitor the study to assure the
facilities, equipment, personnel, methods, practices, records, and controls are in conformance
with Good Laboratory Practice regulations. The QAP will review the study plan, conduct
inspections at intervals adequate to assure the integrity of the study, and audit the Final Report to

Study Plan Amendment 4 Page 5
Test Facility Study No. 5002045

FDA-CBER-2022-908-0017707



Page 211
Test Facility Study No. 5002045

Appendix 1

assure that it accurately describes the methods and standard operating procedures and that the
reported results accurately reflect the raw data of the study.

The Test Facility QAP contact for this study is indicated below:

(b) (6)
Charles River Laboratories Montreal ULC
Senneville Site (CR-MTL)
22022 Transcanadienne
Senneville, QC H9X 3R3

Canada

Tel: (b) (6)
Fax: = (b) (6)

E-mail: (b) (6)

5.2. Test Facility-designated Subcontractor(s)

The following study phases performed by Test Facility-designated subcontractors will be audited
by the Test Facility QAP:

e Ophthalmology

The following study phases performed by Test Facility-designated subcontractors will be audited
by the respective subcontractor QAP(s):

e Histopathology

For all study phase(s) inspected by subcontractor QAP(s), copies of each periodic inspection
report will be made available to the Study Director, Test Facility Management, and the Test
Facility QAP.

6. SPONSOR

Sponsor Representative

(b) (6)

Address as cited for Sponsor

Tel: | (b) (6)

E-mail: (b) (6)

7. RESPONSIBLE PERSONNEL
Study Director

(b) (6)
Charles River Laboratories Montreal ULC
Sherbrooke Site (CR-SHB)
Address as cited for Test Facility
Tel: (b) (6)
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Fax: = (b) (6)
E-mail: (b) (6)

Management Contact

(b) (6)
Address as cited for Test Facility
Tel: (b) (6)
Fax: (D) (6)
E-mail: (b) (6)
Individual Scientists (IS) at the Test Facility
Ophthalmology (b) (6)
22022 Transcanadienne
Senneville, QC H9X 3R3
Canada
Tel: | (b) (6)
E-mail: (b) (6)
Analytical Chemistry
(Concentration and
Particle Size Analysis) (b) (6)
Charles River Laboratories Montreal ULC
Senneville Site (CR-MTL)
22022 Transcanadienne
Senneville, QC H9X 3R3
Canada
Tel: (b) (6)
E-mail: (b) (6)
Immunology
(Purity Analysis) (b) (6)
Charles River Laboratories Montreal ULC
Senneville Site (CR-MTL)
22022 Transcanadienne
Senneville, QC H9X 3R3
Canada
Tel: (b) (6)
E-mail: (b) (6)
Study Plan Amendment 4 Page 7
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Immunology

(Cytokine Analysis) (b) (6)

Charles River Laboratories Montreal ULC
Sherbrooke Site (CR-SHB)

1580 Ida-Métivier

Sherbrooke, QC J1E 0B5

Canada
Tel: (b) (6)
E-mail: (b) (6)

Each IS is required to report any deviations or other circumstances that could affect the quality or
integrity of the study to the Study Director in a timely manner. Each IS will provide a report
addressing their assigned phase of the study, which will be included as an appendix to the Final
Report. The phase report will include the following:

e A listing of critical computerized systems used in the conduct and/or interpretation of the
assigned study phase

Principal Investigators (PI) at a Test Facility-designated Test Site

Pathology (b) (6)
Charles River Laboratories, Inc. (PAI-FDK)
15 Worman's Mill Ct., Suite I
Frederick, MD 21701, USA
Main Telephone: (D) (6)
Direct Telephone: (D) (6)
E-mail: (b) (6)

Each PI is required to report any deviations or other circumstances that could affect the quality or
integrity of the study to the Study Director in a timely manner. Each PI will provide a report
addressing their assigned phase of the study, which will be included as an appendix to the Final
Report. The phase report will include the following:

e A Statement of Compliance
e A QA Statement

e The archive site for all records, samples, specimens and reports generated from the phase or
segment (alternatively, details regarding the retention of the materials may be provided to the
Study Director for inclusion in the Final Report)

e A listing of critical computerized systems used in the conduct and/or interpretation of the
assigned study phase
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PI at Sponsor-designated Test Site

Anti-Therapeutic
Antibody Analysis (b) (6)
Integrated BioTherapeutics, Inc.
4 Research Court
Suite 300
Rockville, MD 20850, USA
Tel: (D) (6)
Fax:  (b) (6)
E-mail: (b) (6)
Each PI is required to report any deviations or other circumstances that could affect the quality or
integrity of the study to the Study Director in a timely manner. Each PI will provide a report

addressing their assigned phase of the study, which will be included as an appendix to the Final
Report. The phase report will include the following:

e The archive site for all records, samples, specimens and reports generated from the phase or
segment (alternatively, details regarding the retention of the materials may be provided to the
Study Director for inclusion in the Final Report)

e A listing of critical computerized systems used in the conduct and/or interpretation of the
assigned study phase

8. TEST AND REFERENCE ITEMS

8.1. Test Item

Identification: mRNA-1706
Supplier: Moderna Therapeutics, Inc.
Batch (Lot) Number: MTDP16064
Concentration: 1.7 mg/mL
Retest Date: 6 months after date of manufacture

Physical Description: White to off-white lipid nanopacticle dispersion

Storage Conditions: Kept in a refrigerator set to maintain 4°C

8.2. Reference Item

Identification: Phosphate-buffered Saline (PBS) pH 7.2
Supplier: Will be included in the Final Report
Batch (Lot) Number: Will be included in the Final Report
Expiration Date: Will be included in the Final Report
Study Plan Amendment 4 Page 9
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Physical Description: Liquid

Storage Conditions: Kept in a controlled temperature area set to maintain 21°C

8.3. Test and Reference Item Characterization

The Sponsor will provide to the Test Facility documentation of the identity, strength, purity;-and
compositions-and-stability for the Test [tem. A Certificate of Analysis or equivalent
documentation will be provided for inclusion in the Final Report. The Sponsor will also provide
information concerning the regulatory standard that was followed for these evaluations.

The Sponsor has appropriate documentation on file concerning the method of synthesis,
fabrication or derivation of the Test and Reference Item, and this information is available to the
appropriate regulatory agencies should it be requested.

8.4. Analysis of Test Item

A sample (2 vials) of the Test Item will be taken on the completion of the dosing period.
Analysis of bulk Test Item for concentration, particle size and purity will be performed.

The first vial will be transferred (on ice pack) to the analytical laboratory at the Test Facility for
concentration and particle size analysis.

The second vial will be transferred (on ice pack) to the molecular biology laboratory at the Test
Facility for purity analysis.

Purity, Particle size, and Encapsulation analysis will be performed by IEX- HPLC, Differential
Light Scattering (DLS) and capillary electrophoresis (CE) using validated analytical procedures.

Any residual/retained analytical samples (and Test Item used in analysis) will be discarded
before issue of the Final Report.

8.5. Reserve Samples

For each batch (lot) of Test and Reference Item, a reserve sample (1 mL, 1 vial or 100 mg) will
be collected and maintained under the appropriate storage conditions by the Test Facility.

8.6. Test and Reference Item Inventory and Disposition

Records of the receipt, distribution, storage, and disposition of Test and Reference Items will be
maintained. With the exception of reserve samples, all unused Sponsor-supplied bulk Test Item

will be discarded prior to report finalization.returned-to-the Sponser-on-iece-pack(after
completion-of- dosing):

(b) (6)

Mederna-Therapeuties
200-Fechnology-Sq;3rd Fleor
Suite-300
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celi-. (b) (6)
E-mail: (b) (6)

9. SAFETY

The safety precautions for the Test Item and dose formulations will be documented in a Test
Material Safety Data Sheet (TMSDS) based on the information provided by the Sponsor either
by an MSDS or similar document.

10. DOSE FORMULATION AND ANALYSIS

10.1. Preparation of Reference Item

Dose formulation preparations will be performed under a laminar flow hood using clean
procedures.

The Reference Item, Phosphate Buffered Saline pH 7.2, will be dispensed on days of dosing (i.e.
Days 1, 15 and 29) for administration to Group 1 control animals and as required to dilute the
bulk Test Item for administration to Groups 2 to 4 animals. The aliquots will be stored in a
refrigerator set to maintain 4°C until use. They will be removed from the refrigerator and
allowed to warm to room temperature for at least 30 minutes before dosing.

Any residual volumes will be discarded unless otherwise requested by the Study Director.

10.2. Preparation of Test Item

Dose formulation preparations will be performed under a laminar flow hood using clean
procedures.

Test Item dosing formulations will be diluted with Phosphate Buffered Saline, pH 7.2, as
necessary for administration. The dosing formulations will be prepared on each days of dosing
(i.e. Days 1, 15 and 29) and will be stored in a refrigerator set to maintain 4°C. The dose
formulations will be allowed to warm to room temperature for at least 30 minutes prior to
dosing. Alternatively, the aliquots can be transferred directly to room temperature.

Any residual volumes of formulated Test Item will be stored in a refrigerator set at 4°C and will
be shipped on ice pack to the sponsor at the following address :

Shipping Contact

(b) (6)
Moderna Therapeutics
300 Technology Sq, 3rd Floor
Cambridge MA 02139
E-mail: (b) (6)
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Residual volumes of formulated Test Item will be analyzed for mRNA/lipid identity
confirmation. Results will be provided to the Test Facility and will not be included in the report
unless deemed appropriate by the Study Director.

10.3. Sample Collection and Analysis

Dose formulation samples will be collected for analysis as indicated in the following table.
Additional samples may be collected and analyzed at the discretion of the Study Director.

Dose Formulation Sample Collection Schedule

Interval® Homogeneity Concentration Sampling From
Day 1 All groups” All groups Dosing container
Day 29 N/A All groups Dosing container

N/A = Not applicable.

* The homogeneity results obtained from the top, middle and bottom preparations will be averaged and utilized as
the concentration results.

® Samples will be collected on the first preparation of the study and on the last preparation of the study.

Samples to be analyzed will be submitted as soon as possible following collection.

All samples to be analyzed will be transferred (on ice pack) to the analytical laboratory.

Any residual/retained analytical samples (and Test Item used in analysis) will be discarded
before issue of the Final Report.

10.3.1.  Analytical Method

Analyses described below will be performed by IEX-HPLC using a validated analytical
procedure (CR-MTL Study No. 1801737).

10.3.1.1.Concentration and Homogeneity Analysis

Samples for Analysis:

Backup Samples:

Sampling Containers:
Sample Volume:

Storage Conditions:

Study Plan Amendment 4

Duplicate top, middle, and bottom samples (duplicate middle only
from Group 1); sent for analysis as noted in Section 10.3. On days
where only concentration analysis is required, the formulation will
only be sampled from the middle.

Triplicate top, middle, and bottom samples (duplicate middle only
from Group 1); maintained at the Test Facility. Backup samples
may be analyzed at the discretion of the Study Director. On days
where only concentration analysis is required, the formulation will
only be sampled from the middle.

Appropriate sized glass containers.
0.5 mL for analysis and backup samples.

Kept in a refrigerator set to maintain 4°C.
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Acceptance Criteria: For concentration, the criteria for acceptability will be mean
sample concentration results within or equal to + 15% of
theoretical concentration. Each individual sample concentration
result within or equal to = 20%. For homogeneity, the criteria for
acceptability will be a relative standard deviation (RSD) of
concentrations of < 5% for each group.

10.3.1.2. Stability Analysis

There will be no stability analysis performed for concentration used on this study.

11. TEST SYSTEM

Species: Rat

Strain: Crl:CD(SD) Sprague-Dawley rat

Source: Charles River Canada Inc., St. Constant, QC,
Canada

Number of Males Ordered: 60

Number of Females Ordered: 60

Target Age at Arrival: 4 to 8 weeks

Target Weight at Arrival: 126 to 150 g (males)

101 to 125 g (females)

The actual age, weight, and number of animals received will be listed in the Final Report.

11.1. Justification of Test System and Number of Animals

The Sprague Dawley rat was chosen as the animal model for this study as it is an accepted rodent
species for preclinical toxicity testing by regulatory agencies.

The total number of animals to be used in this study is considered to be the minimum required to
properly characterize the effects of the Test Item. This study has been designed such that it does
not require an unnecessary number of animals to accomplish its objectives.

At this time, studies in laboratory animals provide the best available basis for extrapolation to
humans and are required to support regulatory submissions. Acceptable models which do not
use live animals currently do not exist.

11.2. Animal Identification

Each animal will be identified using a subcutaneously implanted electronic identification chip.
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11.3. Environmental Acclimation

A minimum acclimation period of 15 days will be allowed between animal receipt and the start
of dosing in order to accustom the animals to the laboratory environment.

11.4. Selection, Assignment, Replacement, and Disposition of Animals

Animals will be assigned to groups by a stratified randomization scheme designed to achieve
similar group mean body weights. Males and females will be randomized separately. Animals
in poor health or at extremes of body weight range will not be assigned to groups.

Before the initiation of dosing, any assigned animals considered unsuitable for use in the study
will be replaced by alternate animals obtained from the same shipment and maintained under the
same environmental conditions.

After initiation of dosing, study animals may be replaced during the replacement period with
alternate animals in the event of accidental injury, non-Test Item-related health issues, or similar
circumstances.

The alternate animals may be used as replacements on the study within 1 day.

The disposition of all animals will be documented in the study records.
12. HUSBANDRY

12.1. Housing

Animals will be group housed (up to 3 animals of the same sex and same dosing group together)
in polycarbonate cages containing appropriate bedding equipped with an automatic watering
valve. These housing conditions will be maintained unless deemed inappropriate by the Study
Director and/or Clinical Veterinarian. The room(s) in which the animals will be kept will be
documented in the study records.

Animals will be separated during designated procedures/activities. Each cage will be clearly
labeled with a color-coded cage card indicating study, group, animal number(s), and sex. Cages
will be arranged on the racks in group order. Where possible, control group animals will be
housed on a separate rack from the Test Item treated animals.

12.2. Environmental Conditions

The targeted conditions for animal room environment will be as follows:

Temperature: 19°C to 25°C

Humidity: 30% to 70%

Light Cycle: 12 hours light and 12 hours dark (except during designated
procedures)
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12.3. Food

PMI Nutrition International Certified Rodent Chow No. SCR4 will be provided ad libitum
throughout the study, except during designated procedures. The same diet in meal form may be
provided to individual animals as warranted by clinical signs (e.g., broken/damaged incisors or
other health changes).

The feed is analyzed by the supplier for nutritional components and environmental contaminants.
Results of the analysis are provided by the supplier and are on file at the Test Facility.

It is considered that there are no known contaminants in the feed that would interfere with the
objectives of the study.

12.4. Water

Municipal tap water after treatment by reverse osmosis and ultraviolet irradiation will be freely
available to each animal via an automatic watering system (except during designated
procedures). Water bottles can be provided, if required.

Periodic analysis of the water is performed, and results of these analyses are on file at the Test
Facility.

It is considered that there are no known contaminants in the water that could interfere with the
outcome of the study.

12.5. Animal Enrichment

Animals will be socially housed for psychological/environmental enrichment and will be
provided with items such as a hiding tube and a chewing object, except during study
procedures/activities.

12.6. Veterinary Care

Veterinary care will be available throughout the course of the study and animals will be
examined by the veterinary staff as warranted by clinical signs or other changes. All veterinary
examinations and recommended therapeutic treatments, if any, will be documented in the study
records.

In the event that animals show signs of illness or distress, the responsible veterinarian may make
initial recommendations about treatment of the animal(s) and/or alteration of study procedures,
which must be approved by the Study Director or Scientific designate. All such actions will be
properly documented in the study records and, when appropriate, by study plan amendment.
Treatment of the animal(s) for minor injuries or ailments may be approved without prior
consultation with the Sponsor representative when such treatment does not impact fulfillment of
the study objectives. If the condition of the animal(s) warrants significant therapeutic
intervention or alterations in study procedures, the Sponsor representative will be contacted,
when possible, to discuss appropriate action. If the condition of the animal(s) is such that
emergency measures must be taken, the Study Director and/or clinical veterinarian will attempt
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to consult with the Sponsor representative prior to responding to the medical crisis, but the Study
Director and/or veterinarian has authority to act immediately at his/her discretion to alleviate
suffering. The Sponsor representative will be fully informed of any such events.

13. EXPERIMENTAL DESIGN

Experimental Design

Dose Dose No. of Animals
Group Test Dose Level . .
No. Material (ng/dose) Volume Concentration Main Study Recovery Study
(nL/dose) (mg/mL) Males Females | Males | Females
1 | Reference 0 200 0 10 10 5 5
Item
mRNA-
2 1706 10 200 0.05 10 10 - -
mRNA-
3 1706 50 200 0.25 10 10 - -
mRNA-
4 1706 100 200 0.5 10 10 5 5
- = Not applicable

13.1. Administration of Test and Reference Items

The Test and Reference Items will be administered to the appropriate animals via intramuscular
injection into the lateral compartment of the thigh on Days 1, 15 and 29, the injection site will be
alternated on each dosing occasion. The volume for each dose will be administered using a
syringe/needle within the demarcated area. The first day of dosing will be designated as Day 1.

The injection area will be marked as frequently as required to allow appropriate visualization of
administration sites. Hair may be clipped or shaved if required to improve visualization of the
injection sites. The injection site will be documented in the raw data for each dose administered.

13.2. Justification of Route and Dose Levels

The intramuscular route of exposure was selected because this is the intended route of human
exposure.

The dose levels for this toxicology study were chosen to approximate a substantial multiple of
the anticipated clinical starting dose and top clinical dose. The highest dose to be tested is
expected to represent the intended maximum human clinical dose and volume and will be
administered by the clinical route (intramuscular). At this dose level, minimal systemic toxicity
is expected, but it is possible mild to moderate injection site reaction (redness, swelling) and
potentially elevation of systemic cytokine/acute phase markers may be observed. The mid- and
low-dose were selected to evaluate the dose-dependent effect of this compound.

14. IN-LIFE PROCEDURES, OBSERVATIONS, AND MEASUREMENTS

The in-life procedures, observations, and measurements listed below will be performed for all
main study and recovery animals. During the study, additional evaluations to those described
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below and/or scheduled, and considered necessary by the Study Director and/or Veterinarian to
assess health status will be conducted and duly documented. More frequent observations may be
undertaken if considered appropriate.

14.1. Mortality/Moribundity Checks

Frequency: Twice daily, once in the morning and once in the afternoon,
throughout the study.

Procedure: Animals will be observed for general health/mortality and
moribundity. Animals will not be removed from cage during
observation, unless necessary for identification or confirmation of
possible findings.

14.2. Clinical Observations

14.2.1. Detailed Clinical Observations

Frequency: Weekly during the dosing and recovery periods, and at least every
two weeks during the predosing period.

Procedure: Animals removed from the cage for examination.

14.3. Local Irritation Assessment

Frequency: On days of dosing; at least 24 and 72 hours post-dose (end of each
group). Weekly when there is no dosing and during the recovery
period. Following Day 29 dosing, no assessment will be
performed on main animals at 72 hours postdose as animals will be
sent to necropsy on Day 30.

Procedure: All animals will have the dose injection site examined for signs of
erythema/edema. Observations will be scored according to the
Local Irritation Assessment scoring table as follows:

Erythema (Redness) Score
No erythema 0
Very slight erythema 1
Mild erythema 2
Moderate to severe erythema 3
Severe erythema (beet redness to slight eschar formation, injury in depth) 4
Notable dermal lesion (maximized) M
Edema (Swelling)

No edema 0
Very slight edema 1
Slight edema 2
Moderate edema 3
Study Plan Amendment 4 Page 17
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| Severe edema [ 4

Any other abnormalities will be recorded as they are observed.

14.4. Body Weights

Frequency: Weekly during the dosing and recovery periods, and at least every
two weeks during the predosing period.

Procedure: Animals will be individually weighed. A fasted weight will be
recorded on the day of necropsy. Terminal body weights will not
be collected from animals found dead or euthanized moribund.

14.5. Food Consumption

Frequency: Weekly, starting Day -7, throughout the dosing and recovery
periods.
Procedure: Food consumption will be quantitatively measured except for on

the day of scheduled euthanasia.

14.6. Ophthalmic Examinations

Frequency: Once prestudy and again toward the end of Week 4 of the dosing
period. During Week 2 of the recovery period if Test Item-related
findings are observed during the dosing period.

Procedure: All animals will be subjected to funduscopic (indirect
ophthalmoscopy) and biomicroscopic (slit lamp) examinations.
The mydriatic used will be Atropine 0.126%.

Evaluation: A report will be included as an appendix to the Final Report.
15. LABORATORY EVALUATIONS
15.1. Clinical Pathology

15.1.1. Sample Collection

Blood will be collected from the abdominal aorta following isoflurane anesthesia. After
collection, samples will be transferred to the appropriate laboratory for processing.

Animals will be fasted overnight before blood sampling (for clinical chemistry). Samples will be
collected according to the following table.
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Samples for Clinical Pathology Evaluation
. . . Clinical
Group Nos. Time Point Hematology Coagulation Chemistry
1to4" Day 30 X X X
1 and 4 Day 43 X X X
Unscheduled el}thanasm Before euthanasia X X X
(when possible)

X = Sample to be collected
: Samples will only be collected from those animals scheduled for euthanasia on Day 30.

Any residual/retained clinical pathology samples will be discarded before issue of the Final
Report.

15.1.2. Hematology

Target Volume: 0.5 mL
Anticoagulant: EDTA

Hematology Parameters
Red blqo d cell count White blood cell count
Hemoglobin concentration .
H . Neutrophil count (absolute)
ematocrit

Lymphocyte count (absolute)
Monocyte count (absolute)
Eosinophil count (absolute)

Basophil count (absolute)
Large unstained cells (absolute)

Mean corpuscular volume
Red Blood Cell Distribution Width
Mean corpuscular hemoglobin concentration
Mean corpuscular hemoglobin
Reticulocyte count (absolute)
Platelet count

A blood smear will be prepared from each hematology sample. Blood smears will be labeled,
stained, and stored. Blood smears may be read to investigate results. If additional examination
of blood smears is deemed necessary, the smears may be subsequently evaluated and this
evaluation will be described in a study plan amendment.

15.1.3.  Coagulation

Target Volume: 1.2 mL (in a 1.3 mL tube)
Anticoagulant: Citrate

Processing: To plasma

Coagulation Parameters

Prothrombin time
Sample Quality

Activated partial thromboplastin time
Fibrinogen
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15.1.4.  Clinical Chemistry

Target Volume: 0.7 mL

Anticoagulant: None, collected in serum separator tubes
Processing: To serum

Clinical Chemistry Parameters

Alanine aminotransferase Total protein
Aspartate aminotransferase Albumin
Alkaline phosphatase Globulin
Gamma-glutamyltransferase Albumin/globulin ratio
Creatine Kinase Glucose
Total bilirubin® Cholesterol
Urea nitrogen Triglycerides
Creatinine Sodium
Calcium Potassium
Phosphorus Chloride
Sample Quality

*  When total bilirubin is > 0.5 mg/dL, indirect and direct bilirubin will also be measured.
15.1.5. Bone Marrow Smear Evaluation (Optional)

Bone marrow smears will be collected and prepared as described in the Tissue Collection and
Preservation table (Section 16.5). Evaluation of stained smears may be added by amendment at
the discretion of the Study Director in consultation with the pathologist and the Sponsor.

15.2. Laboratory Investigations (Cytokine analysis)

Blood will be collected from the jugular vein of all recovery animals and preterminally
euthanized animals (recovery animals only). After collection, blood samples for serum will be
transferred at ambient room temperature and blood samples for plasma will be transferred on wet
ice to the appropriate laboratory for processing.
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Sample Collection Schedule
Target Blood Volume (mL) 0.5 0.5
Anticoagulant None (SST) EDTA
e . (b) (4)
Centrifugation setting
Timepoints Sample Type
No. of
Day Hrs Males/ IFN-a IL-1B, IL-6, TNF-a, IP-10, MIP-1-a, MCP-1
Females
1 6 5/5 X X
15 6 5/5 X X
29 6 5/5 X X
43 N/A 5/5 X X
Matrix Serum Plasma
Volume per aliquot all volume all volume
(uh)
Number of aliquot(s) 1 1
Storage copdlt.lon _80°C _80°C
(set to maintain)
Responsible Lab CR-SHB CR-SHB

X = Sample to be collected; N/A = not applicable
The number of aliquots and volumes are targets that may be adjusted based on sample volume
availability.

The samples will be analyzed by the Immunology department. Analysis for IL-18, IL-6, TNF-a,
IP-10, MIP-1-a and MCP-1 will be conducted using a multiplex Luminex method. An ELISA
method will be used for the analysis of IFN-a. The procedures to be followed during the course
of this study along with the assays acceptance criteria will be detailed in the appropriate
analytical procedure. Samples will be analyzed in duplicate.

Following Study Director approval, any residual/retained samples will be discarded prior to
report finalization.

An Immunology Report will be included as an appendix to the Final Report.

15.3. Anti-therapeutic Antibody (ATA) Sample Collection, Processing, and Analysis

Blood will be collected from all animals by jugular venipuncture and/or via the abdominal aorta
while under isoflurane anesthesia (terminal and unscheduled samples).

Time Points: Before initiation of dosing and at study termination (on Day 30 for
main animals and on Day 43 for recovery animals).

Target Volume: 0.5 mL

Anticoagulant: None, collected in serum separator tubes

Processing: To serum
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Samples will be mixed gently and allowed to clot at room temperature until centrifugation which
will be carried out as soon as practical (not exceeding 60 minutes after collection). The samples
will be centrifuged for (B) (4) in a refrigerated centrifuge (set to maintain 55’2 at (B (4)

The resultant serum will be separated, transferred to uniquely labeled clear polypropylene tubes,
frozen immediately over dry ice and transferred to a freezer set to maintain -80°C.

Samples will be shipped on dry ice to:

Shipping Contact
(b) (6)
Integrated BioTherapeutics, Inc.
4 Research Court
Suite 300
Rockville, MD 20850, USA
Tel: . (b) (6)
Fax.  (b) (6)
E-mail: (b) (6)

The test site will be notified before shipment of the samples. Upon receipt at the immunology
laboratory, the samples will be stored at -80°C.

The samples will be analyzed for rat anti-ZIKA antibodies using a qualified ELISA method.

Any residual/retained samples will be maintained for a minimum of 6 months following issuance
of the Audited Draft Report after which samples will be discarded. Alternatively,
residual/retained samples will be discarded prior to the 6 month period should the issuance of the
Final Report occur prior to the end of the 6 month retention period. An earlier discard of these
residual/retained samples may also be requested and authorized by the Study Director.

An Anti-therapeutic Antibody Report will be included as an appendix to the Final Report.
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16. TERMINAL PROCEDURES

Terminal procedures are summarized in the following table:

Terminal Procedures for Main Study and Recovery Animals

N(.)' of Scheduled Necropsy Procedures
Group Animals . . .
Euthanasia : Histology Histopathology
No. M F Da Necrobs Tissue Organ
Y PSY | Collection Weights
1 10 10 Full Tissue® Full Tissue®
2 10 | 10 Full Tissue® ?r"sstl%‘?s"’ns
30 X X X arge Llssues
3 10| 10 Full Tissue® | Oross Lesions
Target Tissues
4 10 10 Full Tissue® Full Tissue®
1 5 5 Full Tissue® Full Tissue®
43 X X X . .
4 5 5 Full Tissue Full Tissue
Unscheduled Deaths X X - Full Tissue® Full Tissue®
Standard
Replaced animals (prestudy)” X Diagnostic - - -
List
Replaced animals (after dosing start) X X - - -

X = Procedure to be conducted; - = Not applicable.
* See Tissue Collection and Preservation table for listing of tissues.
®  Animals found dead or euthanized before the initiation of dosing.

16.1. Unscheduled Deaths

If a main study or recovery animal dies on study, a complete necropsy examination will be
conducted and specified tissues will be saved. If necessary, the animal will be refrigerated to
minimize autolysis.

Main or recovery animals may be euthanized for humane reasons as per Test Facility SOPs. The
samples for evaluation of clinical pathology parameters, cytokines and antibody analysis will be
obtained if possible as specified in Section 15. These animals will undergo exsanguination by
incision from the abdominal aorta following isoflurane anesthesia unless deemed inappropriate
by the Study Director and/or the clinical veterinarian and will undergo complete necropsy
examination, and specified tissues will be retained. If necessary, the animal will be refrigerated
(set to maintain 4°C) to minimize autolysis.

Animals found dead or euthanized before the initiation of dosing will be subject to complete
necropsy examination and limited tissue retention (standard diagnostic tissue list). Any animal
replaced after the start of dosing will be subject to complete necropsy examination and tissues
will be retained (as per Tissue Collection and Preservation section), and any data generated will
not be included in the report unless deemed appropriate by the Study Director.
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16.2. Scheduled Euthanasia

Main study and recovery animals surviving until scheduled euthanasia will have a terminal body
weight recorded, samples for clinical pathology and antibody analysis will be collected (as
appropriate), and will be euthanized by exsanguination by incision from the abdominal aorta
following isoflurane anesthesia. When possible, the animals will be euthanized rotating across
dose groups such that similar numbers of animals from each group, including controls, will be
necropsied throughout the day. Animals will be fasted overnight before their scheduled
necropsy.

16.3. Necropsy

Main and recovery animals will be subjected to a complete necropsy examination, which will
include evaluation of the carcass and musculoskeletal system; all external surfaces and orifices;
cranial cavity and external surfaces of the brain; and thoracic, abdominal, and pelvic cavities
with their associated organs and tissues.

Necropsy procedures will be performed by qualified personnel with appropriate training and
experience in animal anatomy and gross pathology. A veterinary pathologist, or other suitably
qualified person, will be available.

At the discretion of the necropsy supervising pathologist, images may be generated for
illustration of or consultation on gross observations. Generation of such images will be
documented and communicated to the Study Director. Images and associated documentation
will be retained and archived.

16.4. Organ Weights

The organs identified for weighing in the Tissues Collection and Preservation table will be
weighed at necropsy for all scheduled euthanasia animals. Organ weights will not be recorded
for animals found dead or euthanized in poor condition or in extremis. Paired organs will be
weighed together. In the event of gross abnormalities, in addition to the combined weight, the
weight of each organ of a pair may be taken and entered as a tissue comment. Organ weight as a
percent of body weight (using the terminal body weight) and organ weight as a percent of brain
weight will be calculated.

16.5. Tissue Collection and Preservation

Representative samples of the tissues identified in the Tissue Collection and Preservation table in
ATTACHMENT A will be collected from all animals and preserved in 10% neutral buffered
formalin, unless otherwise indicated. Additional tissue samples may be collected to elucidate
abnormal findings.
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17. HISTOLOGY AND HISTOPATHOLOGY

17.1. Histology

Tissues in the Tissue Collection and Preservation table from animals identified in the Terminal
Procedures table will be embedded in paraffin, sectioned, mounted on glass slides, and stained
with hematoxylin and eosin.

17.2. Histopathology

Histopathological evaluation will be performed by a board-certified veterinary pathologist.
Target tissues identified by the study pathologist during microscopic evaluation will be
communicated to the study Director; tissues will be evaluated and reported. Any additional
stains or evaluations, if deemed necessary by the pathologist, will be added by study plan
amendment following discussion with the Study Director and in consultation the Sponsor.

At the discretion of the study pathologist and after acknowledgement by the Study Director,
images may be captured for consultation purposes.

The appropriate Charles River Laboratories, Pathology Associates Test Site will be contacted for
the slide shipping address.

17.3. Pathology Peer Review
A pathology peer review will be conducted by:

(b) (6)
Moderna Therapeutics
200 Technology Square, 3rd Floor
Cambridge, MA 02116
Tel: (b) (6)
E-mail: (b) (6)

The peer review statement or equivalent documentation will be included as an appendix to the
Final Report.
18. CONSTRUCTED VARIABLES

Body Weight Gains Calculated between at least each interval as well as
between the beginning and end of each phase

Organ Weight relative to Body Weight Calculated against the Terminal body weight for
scheduled intervals

Organ Weight relative to Brain Weight Calculated against the brain weight for scheduled
intervals
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19. STATISTICAL ANALYSIS

All statistical tests will be conducted at the 5% significance level. All pairwise comparisons will
be conducted using two sided tests and will be reported at the 0.1%, 1%, and 5% levels.

Numerical data collected on scheduled occasions for the listed variables will be analyzed as
indicated according to sex and occasion. Descriptive statistics number, mean and standard
deviation (or %CV or SE when deemed appropriate) will be reported whenever possible. Values
may also be expressed as a percentage of predose or control values when deemed appropriate.
Inferential statistics will be performed according to the matrix below when possible, but will
exclude semi-quantitative data, and any group with less than 3 observations.

Statistical Matrix

Statistical Method

Variables for Inferential Analysis Parametric/ Non-Parametric

Body Weight
Hematology Variables
Coagulation Variables

Clinical Chemistry Variables
Cytokine Analysis

Organ Weights

Body Weight Gains

Organ Weight relative to Body Weight

ot el kel Eal bt b bl b

Organ Weight relative to Brain Weight

The following pairwise comparisons will be made:
Group2 vs. Group 1
Group3 vs. Group 1
Group4 vs. Group 1

19.1. Parametric/Non-Parametric
Levene’s test will be used to assess the homogeneity of group variances.

Datasets with at least 3 groups will be compared using an overall one-way ANOVA F-test if
Levene’s test is not significant or the Kruskal-Wallis test if it is. If the overall F-test or Kruskal-
Wallis test is found to be significant, then the above pairwise comparisons will be conducted
using Dunnett’s or Dunn’s test, respectively.

Datasets with 2 groups (the designated control group and 1 other group) will be compared using
a t-test if Levene’s test is not significant or Wilcoxon Rank-Sum test if it is.

20. COMPUTERIZED SYSTEMS

The following critical computerized systems may be used in the study. The actual critical
computerized systems used will be specified in the Final Report.
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Data for parameters not required by study plan, which are automatically generated by analytical
devices used will be retained on file but not reported. Statistical analysis results that are
generated by the program but are not required by study plan and/or are not scientifically relevant
will be retained on file but will not be included in the tabulations.

Critical Computerized Systems

System Name

Description of Data Collected and/or Analyzed

Provantis

In-life; clinical pathology; postmortem

Dispense

Test Material receipt, accountability and/or formulation
activities

SRS (CR-MTL in-house application built with
SAS) and SAS system for Windows and/or In-
house reporting software Nevis 2012 (using
SAS)

Statistical analyses of numerical in-life, clinical pathology and
postmortem data

Mesa Laboratories AmegaView CMS

Continuous Monitoring System. Monitoring of standalone
fridges, freezers, incubators, and selected laboratories to
measure temperature, relative humidity, and CO2, as
appropriate

Johnson Controls Metasys

Building Automation System. Control of HVAC and other
building systems, as well as temperature/humidity control and
trending in selected laboratories and animal rooms

Empower 3 (Waters Corporation)

Data acquisition for dose formulation analysis, including
regression analysis and measurement of concentration and
recovery of dose formulations using HPLC

BioPlex Manager Biomarker data collection
Softmax Pro GxP IFN-a data collection
Watson LIMS Biomarker data analysis

21. AMENDMENTS AND DEVIATIONS

Changes to the approved study plan shall be made in the form of an amendment, which will be
signed and dated by the Study Director. Every reasonable effort will be made to discuss any
necessary study plan changes in advance with the Sponsor.

All study plan and SOP deviations will be documented in the study records. Deviations from the
study plan and/or SOP related to the phase(s) of the study conducted at a Test Site shall be
documented, acknowledged by the PI/IS, and reported to the Study Director for
authorization/acknowledgement. The Study Director will notify the Sponsor of deviations that
may result in a significant impact on the study as soon as possible.

22. RETENTION OF RECORDS, SAMPLES, AND SPECIMENS

All study-specific raw data, electronic data, documentation, study plan, retained samples and
specimens, and interim (if applicable) and final reports will be archived by no later than the date
of final report issue. All materials generated by Charles River from this study will be transferred
to a Charles River archive. One year after issue of the draft report, the Sponsor will be contacted
to determine the disposition of materials associated with the study.
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Records to be maintained will include, but will not be limited to, documentation and data for the
following:

e Study Plan, study plan amendments, and deviations

e Study schedule

e Study-related correspondence

e Test system receipt, health, and husbandry

e Test and Reference Item receipt, identification, preparation, and analysis

¢ In-life measurements and observations

e Clinical pathology, cytokines and ATA sample collection and/or evaluation
e Gross and microscopic observations and related data

e Organ weight measurements

e Statistical analysis results

23. REPORTING

A comprehensive Draft Report will be prepared following completion of the study and will be
finalized following consultation with the Sponsor. The report will include all information
necessary to provide a complete and accurate description of the experimental methods and
results and any circumstances that may have affected the quality or integrity of the study.

The Sponsor will receive an electronic version of the Draft and Final Report provided in Adobe
Acrobat PDF format (hyperlinked and searchable at final) along with a Microsoft Word version
of the text. The PDF document will be created from native electronic files to the extent possible,
including text and tables generated by the Test Facility. Report components not available in
native electronic files and/or original signature pages will be scanned and converted to PDF
image files for incorporation. An original copy of the report with the Test Facility’s handwritten
signatures will be retained.

Reports should be finalized within 6 months of issue of the Draft Report. If the Sponsor has not
provided comments to the report within 6 months of draft issue, the report will be finalized by
the Test Facility unless other arrangements are made by the Sponsor.

24. ANIMAL WELFARE

24.1. Institutional Animal Care and Use Committee Approval

The study plan and any amendment(s) or procedures involving the care and use of animals in this
study will be reviewed and approved by CR-MTL Institutional Animal Care and Use Committee
(IACUC). During the study, the care and use of animals will be conducted with guidance from
the USA National Research Council and the Canadian Council on Animal Care (CCAC).
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AMENDMENT APPROVAL
( b ) (6) Date: 22> JAN 20/ 7
(b) (6)
Test Facility Study Mo, 5002045
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SPONSOR APPROVAL
The Study Plan Amendment was approved by the Sponsor by email on 25 Jan 2017.

Test Facility Study No. 5002045
Study Plan Amendment 4 Page 30

5002045 Study Plan Amend 04 PDF version rendered on 25-Jan-17  09:45:23

FDA-CBER-2022-908-0017732



Appendix 1

ATTACHMENT A

Page 236
Test Facility Study No. 5002045

Tissue Collection and Preservation

Tissue

Weigh

Collect

Histology

Microscopic
Evaluation”

Comment

Animal identification

X

Artery, aorta

X

X

X

Body cavity, nasal

X

Bone marrow smear

Two bone marrow smears will be collected
from the femur at scheduled and
unscheduled necropsies (for possible
examination). Smears will not be collected
from animals that are found dead or from
animals that were euthanized moribund and
then stored in the refrigerator prior to
necropsy. Bone marrow smears are allowed
to air dry and are not fixed in formalin.

Bone marrow

Bone, femur

Bone, sternum

Brain

Seven brain levels to be examined to include
olfactory bulb (Examine in Body cavity,
nasal section level 4)

Cervix

Epididymis

Esophagus

Eye

Gland, adrenal

Gland, harderian

Gland, mammary

Gland, parathyroid

Gland, pituitary

Gland, prostate

Gland, salivary

Gland, seminal
vesicle

Gland, thyroid

Gross lesions/masses

Gut-associated
lymphoid tissue

Heart

Kidney

Large intestine,
cecum

Large intestine,
colon

Large intestine,
rectum
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Microscopic
Tissue Weigh | Collect | Histology | Evaluation® Comment
Liver X
Lung X

Lymph node,

mandibular

Lymph node,

mesenteric

ST I
ST I
I I

Lymph node draining the administration
sites used on Day 29
(unilateral examination)

Lymph node draining administration sites
used on Day 29 (unilateral examination)
Quadriceps

Lymph node,
Inguinal

o
o
o

Lymph node,
Popliteal
Muscle, skeletal -
Nerve, optic -
Nerve, sciatic -
Ovary X
Pancreas -
Site, Injection -
Skin -
Small intestine,
duodenum
Small intestine,
ileum
Small intestine,
jejunum
Spinal cord -
Spleen X
Stomach -
Testis X
Thymus X
Tongue -
Trachea -
Urinary bladder -
Uterus X
Vagina -
X = Procedure to be conducted; - = Not applicable.
* At the discretion of the Study Pathologist, findings for extraneous tissues (nonspecified tissues in the Study
Plan that may be present on a slide as a result of collection of Study Plan tissues) will be recorded when
observed.

Thigh site used for injection on Day 29
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STUDY PLAN AMENDMENT 5

Test Facility Study No. 5002045

ZIKA: A 1-Month (3 doses) Intramuscular Injection Toxicity Study of
mRNA-1706 in Sprague-Dawley Rats with a 2-Week Recovery Period

SPONSOR:
Moderna Therapeutics, Inc.
200 Technology Square, Third Floor
Cambridge, MA 02139, USA

TEST FACILITY:
Charles River Laboratories Montreal ULC
Sherbrooke Site (CR-SHB)
1580 Ida-Metivier
Sherbrooke, QC J1E 0B5
Canada
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SUMMARY OF CHANGES AND JUSTIFICATIONS

Study Plan effective date: 04-Oct-2016

Note: When applicable, additions are indicated in bold underlined text and deletions are
indicated in bold strikethrough text in the affected sections of the document.

Item or Section(s)

Justification

Amendment 1

Date: 18-Oct-2016

7. RESPONSIBLE PERSONNEL

To update the conctact information for the PI assigned to the ATA
analysis.

8.1. Test Item

To include the test item information as per the certificate of analysis.

10.1. Preparation of Reference Item

To clarify the storage for the aliquots.

14. IN LIFE PROCEDURES,
OBSERVATIONS, AND
MEASURMENTS

To remove unnecessary information.

14.5. Food Consumption

To remove unnecessary information.

15.2. Laboratory Investigations
(Cytokine analysis)

To clarify that samples collected from the preterminally euthanized
animals will be taken on recovery animals only.

15.3. Anti-therapeutic Antibody
(ATA) Sample Collection,
Processing, and Analysis

To update the conctact information for the shipment of the ATA samples
for analysis.

ATTACHMENT A

To modify words in order to be in accordance with the OECD terminology
and to clarify which lymph nodes will be processed to slides.

Amendment 2

Date: 16-Nov-2016

5.2. Test Facility-designated
Subcontractor(s)

To add histopathology as it will be performed at PAI-FDK.

7. RESPONSIBLE PERSONNEL

To assign a pathologist from PAI-FDK.

10.3.1.2. Stability Analysis

Section updated as no stability analysis will be performed; formulations
were/will be prepared on each day of dosing.

17.2. Histopathology

To include that slides will be shipped to the pathologist.

17.3. Pathology Peer Review

To update as the pathology peer review will not be performed at the Test
Facility.

ATTACHMENT A

To remove the histology and microscopic evaluation for the body nasal
cavity since the olfactory bulb is already included in the examination of
the seven levels of the brain.

Amendment 3

Date: 13-Dec-2016

10.2. Preparation of Test Item

To include that all residual volume of formulated test item will be shipped
to the sponsor for analysis.

Amendment 4

Date: 25-Jan-2017

4. REGULATORY COMPLIANCE

To remove the stability testing since an end-of-use analysis of the bulk
Test Item will be conducted by the Test Facility to demonstrate the
stability of the Test Item during the dosing period.

8.3. Test and Reference Item
Characterization

To remove stability since an end-of-use analysis of the bulk Test Item will
be conducted to demonstrate stability of the Test Item during the dosing
period.

8.6. Test and Reference Item
Inventory and Disposition

To update since remaining bulk Test Item will be discarded as per Sponsor
request.
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Item or Section(s) Justification

Amendment 5 Date: 16-Feb-2017

8.4. Analysis of Test Item To remove the encapsulation analysis since it will not be performed.
22. RETENTION OF RECORDS, To clarify the Charles River archive site.

SAMPLES, AND SPECIMENS
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1.  OBJECTIVE(S)
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The objectives of this study are to determine the potential toxicity of mRNA-1706, when given
by intramuscular injection for 1 month (3 doses) to rats and to evaluate the potential reversibility
of any findings following a 2-week recovery period.

1.1.
Study Category:

Study Classification

Study Type:

Study Design:

Primary Treatment CAS Registry Number:
Primary Treatment Unique Ingredient ID:
Class of Compound:

2. PROPOSED STUDY SCHEDULE

TOX

Repeat Dose Toxicity
Parallel

Not Available

Not Available
mRNA

Proposed study dates are listed below. Actual applicable dates will be included in the

Final Report.

Experimental Start Date:
Experimental Completion Date:
Animal Arrival:

Initiation of Dosing:

Completion of In-life:

Unaudited Draft Report:

Audited Draft Report:
Final Report:

05 Oct 2016
15 Mar 2017
05 Oct 2016

20 Oct 2016 (Male)
21 Oct 2016 (Female)

19 Nov 2016 (Main animals)
02 Dec 2016 (Recovery animals)
(Last date of necropsy)

31 Jan 2017
08 Mar 2017
15 Mar 2017

3. GUIDELINES FOR STUDY DESIGN

The design of this study was based on the study objective(s), the overall product development
strategy for the Test Item, and the following study design guidelines:

e OECD Guideline 407. Repeated Dose 28-day Oral Toxicity Study in Rodents.
e Committee for Medicinal Products for Human Use (CHMP). Note for Guidance on Repeated

Dose Toxicity. CPMP/SWP/1042/99corr.

Study Plan Amendment 5
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e [ICH Harmonised Tripartite Guideline M3 (R2). Nonclinical Safety Studies for the Conduct
of Human Clinical Trials and Marketing Authorization for Pharmaceuticals.

e Japanese Guidelines for Nonclinical Studies of Drugs Manual (1995). Guidelines for
Toxicity Studies of Drugs (Chapter 3, Repeated Dose Toxicity Studies).

e Appendix to Director General Notification, No. 12-Nousan-8147, 24 November 2000,
Agricultural Production Bureau, Ministry of Agriculture, Forestry and Fisheries of Japan
(JMAFF).

4. REGULATORY COMPLIANCE

The study will be performed in accordance with the OECD Principles of Good Laboratory
Practice and as accepted by Regulatory Authorities throughout the European Union, United
States of America (FDA), Japan (MHLW), and other countries that are signatories to the OECD
Mutual Acceptance of Data Agreement.

Any portion of this study conducted in the USA will be performed in accordance with the U.S.
Department of Health and Human Services, Food and Drug Administration. United States Code
of Federal Regulations, Title 21, Part 58: Good Laboratory Practice for Nonclinical Laboratory
Studies and as accepted by Regulatory Authorities throughout the European Union (OECD
Principles of Good Laboratory Practice), Japan (MHLW), and other countries that are signatories
to the OECD Mutual Acceptance of Data Agreement.

Exceptions to GLPs include the following study elements:

e Characterization of the Test Item will be performed by the Sponsor or Sponsor subcontractor
according to established SOPs, controls, and approved test methodologies to ensure integrity
and validity of the results generated; these analyses will not be conducted in compliance with
the GLP or GMP regulations.

e Analysis of cytokines and anti-therapeutic antibody will be conducted using scientifically
qualified methods and in accordance with all applicable analytical procedures.

e Pathology peer review
5. QUALITY ASSURANCE

5.1. Test Facility

The Test Facility Quality Assurance Program (QAP) will monitor the study to assure the
facilities, equipment, personnel, methods, practices, records, and controls are in conformance
with Good Laboratory Practice regulations. The QAP will review the study plan, conduct
inspections at intervals adequate to assure the integrity of the study, and audit the Final Report to
assure that it accurately describes the methods and standard operating procedures and that the
reported results accurately reflect the raw data of the study.
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The Test Facility QAP contact for this study is indicated below:

(b) (6)
Charles River Laboratories Montreal ULC
Senneville Site (CR-MTL)
22022 Transcanadienne
Senneville, QC H9X 3R3

Canada

Tel: (b) (6)
Fax: = (b) (6)

E-mail: (b) (6)

5.2. Test Facility-designated Subcontractor(s)

The following study phases performed by Test Facility-designated subcontractors will be audited
by the Test Facility QAP:

e Ophthalmology

The following study phases performed by Test Facility-designated subcontractors will be audited
by the respective subcontractor QAP(s):

e Histopathology

For all study phase(s) inspected by subcontractor QAP(s), copies of each periodic inspection
report will be made available to the Study Director, Test Facility Management, and the Test
Facility QAP.

6. SPONSOR

Sponsor Representative

(b) (6)

Address as cited for Sponsor

Tel: | (b) (6)

E-mail: (b) (6)

7. RESPONSIBLE PERSONNEL
Study Director

(b) (6)
Charles River Laboratories Montreal ULC
Sherbrooke Site (CR-SHB)
Address as cited for Test Facility
Tel: (b) (6)
Fax:  (b) (6)
E-mail: (b) (6)
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Management Contact
(b) (6)
Address as cited for Test Facility
Tel: (b) (6)
Fax:  (b) (6)
E-mail: (b) (6)
Individual Scientists (IS) at the Test Facility
Ophthalmology (b) (6)
22022 Transcanadienne
Senneville, QC H9X 3R3
Canada
Tel: | (b) (6)
E-mail: (b) (6)
Analytical Chemistry
(Concentration and
Particle Size Analysis) (b) (6)
Charles River Laboratories Montreal ULC
Senneville Site (CR-MTL)
22022 Transcanadienne
Senneville, QC H9X 3R3
Canada
Tel: (b) (6)
E-mail: (b) (6)
Immunology
(Purity Analysis) (b) (6)
Charles River Laboratories Montreal ULC
Senneville Site (CR-MTL)
22022 Transcanadienne
Senneville, QC H9X 3R3
Canada
Tel: (b) (6)
E-mail: (b) (6)
Study Plan Amendment 5 Page 8
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Immunology

(Cytokine Analysis) (b) (6)

Charles River Laboratories Montreal ULC
Sherbrooke Site (CR-SHB)

1580 Ida-Métivier

Sherbrooke, QC J1E 0B5

Canada
Tel: (b) (6)
E-mail: (b) (6)

Each IS is required to report any deviations or other circumstances that could affect the quality or
integrity of the study to the Study Director in a timely manner. Each IS will provide a report
addressing their assigned phase of the study, which will be included as an appendix to the Final
Report. The phase report will include the following:

e A listing of critical computerized systems used in the conduct and/or interpretation of the
assigned study phase

Principal Investigators (PI) at a Test Facility-designated Test Site

Pathology (b) (6)
Charles River Laboratories, Inc. (PAI-FDK)
15 Worman's Mill Ct., Suite I
Frederick, MD 21701, USA
Main Telephone: (D) (6)
Direct Telephone: (D) (6)
E-mail: (b) (6)

Each PI is required to report any deviations or other circumstances that could affect the quality or
integrity of the study to the Study Director in a timely manner. Each PI will provide a report
addressing their assigned phase of the study, which will be included as an appendix to the Final
Report. The phase report will include the following:

e A Statement of Compliance
e A QA Statement

e The archive site for all records, samples, specimens and reports generated from the phase or
segment (alternatively, details regarding the retention of the materials may be provided to the
Study Director for inclusion in the Final Report)

e A listing of critical computerized systems used in the conduct and/or interpretation of the
assigned study phase
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PI at Sponsor-designated Test Site

Anti-Therapeutic
Antibody Analysis (b) (6)
Integrated BioTherapeutics, Inc.
4 Research Court
Suite 300
Rockville, MD 20850, USA
Tel: (D) (6)
Fax:  (b) (6)
E-mail: (b) (6)
Each PI is required to report any deviations or other circumstances that could affect the quality or
integrity of the study to the Study Director in a timely manner. Each PI will provide a report

addressing their assigned phase of the study, which will be included as an appendix to the Final
Report. The phase report will include the following:

e The archive site for all records, samples, specimens and reports generated from the phase or
segment (alternatively, details regarding the retention of the materials may be provided to the
Study Director for inclusion in the Final Report)

e A listing of critical computerized systems used in the conduct and/or interpretation of the
assigned study phase

8. TEST AND REFERENCE ITEMS

8.1. Test Item

Identification: mRNA-1706
Supplier: Moderna Therapeutics, Inc.
Batch (Lot) Number: MTDP16064
Concentration: 1.7 mg/mL
Retest Date: 6 months after date of manufacture

Physical Description: White to off-white lipid nanopacticle dispersion

Storage Conditions: Kept in a refrigerator set to maintain 4°C

8.2. Reference Item

Identification: Phosphate-buffered Saline (PBS) pH 7.2
Supplier: Will be included in the Final Report
Batch (Lot) Number: Will be included in the Final Report
Expiration Date: Will be included in the Final Report
Study Plan Amendment 5 Page 10
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Physical Description: Liquid

Storage Conditions: Kept in a controlled temperature area set to maintain 21°C

8.3. Test and Reference Item Characterization

The Sponsor will provide to the Test Facility documentation of the identity, strength, purity and
composition for the Test Item. A Certificate of Analysis or equivalent documentation will be
provided for inclusion in the Final Report. The Sponsor will also provide information
concerning the regulatory standard that was followed for these evaluations.

The Sponsor has appropriate documentation on file concerning the method of synthesis,
fabrication or derivation of the Test and Reference Item, and this information is available to the
appropriate regulatory agencies should it be requested.

8.4. Analysis of Test Item

A sample (2 vials) of the Test Item will be taken on the completion of the dosing period.
Analysis of bulk Test Item for concentration, particle size and purity will be performed.

The first vial will be transferred (on ice pack) to the analytical laboratory at the Test Facility for
concentration and particle size analysis.

The second vial will be transferred (on ice pack) to the molecular biology laboratory at the Test
Facility for purity analysis.

Purity;and Particle size;-and-Eneapsulation analysis will be performed by IEX- HPLC,
Differential Light Scattering (DLS) and capillary electrophoresis (CE) using validated analytical
procedures.

Any residual/retained analytical samples (and Test Item used in analysis) will be discarded
before issue of the Final Report.

8.5. Reserve Samples

For each batch (lot) of Test and Reference Item, a reserve sample (1 mL, 1 vial or 100 mg) will
be collected and maintained under the appropriate storage conditions by the Test Facility.

8.6. Test and Reference Item Inventory and Disposition

Records of the receipt, distribution, storage, and disposition of Test and Reference Items will be
maintained. With the exception of reserve samples, all unused Sponsor-supplied bulk Test Item
will be discarded prior to report finalization.

9. SAFETY

The safety precautions for the Test Item and dose formulations will be documented in a Test
Material Safety Data Sheet (TMSDS) based on the information provided by the Sponsor either
by an MSDS or similar document.
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10. DOSE FORMULATION AND ANALYSIS

10.1. Preparation of Reference Item

Dose formulation preparations will be performed under a laminar flow hood using clean
procedures.

The Reference Item, Phosphate Buffered Saline pH 7.2, will be dispensed on days of dosing (i.e.
Days 1, 15 and 29) for administration to Group 1 control animals and as required to dilute the
bulk Test Item for administration to Groups 2 to 4 animals. The aliquots will be stored in a
refrigerator set to maintain 4°C until use. They will be removed from the refrigerator and
allowed to warm to room temperature for at least 30 minutes before dosing.

Any residual volumes will be discarded unless otherwise requested by the Study Director.

10.2. Preparation of Test Item

Dose formulation preparations will be performed under a laminar flow hood using clean
procedures.

Test Item dosing formulations will be diluted with Phosphate Buffered Saline, pH 7.2, as
necessary for administration. The dosing formulations will be prepared on each days of dosing
(i.e. Days 1, 15 and 29) and will be stored in a refrigerator set to maintain 4°C. The dose
formulations will be allowed to warm to room temperature for at least 30 minutes prior to
dosing. Alternatively, the aliquots can be transferred directly to room temperature.

Any residual volumes of formulated Test Item will be stored in a refrigerator set at 4°C and will
be shipped on ice pack to the sponsor at the following address :

Shipping Contact

(b) (6)
Moderna Therapeutics
300 Technology Sq, 3rd Floor
Cambridge MA 02139
E-mail: (b) (6)

Residual volumes of formulated Test Item will be analyzed for mRNA/lipid identity
confirmation. Results will be provided to the Test Facility and will not be included in the report
unless deemed appropriate by the Study Director.

10.3. Sample Collection and Analysis

Dose formulation samples will be collected for analysis as indicated in the following table.
Additional samples may be collected and analyzed at the discretion of the Study Director.
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Dose Formulation Sample Collection Schedule
Interval® Homogeneity Concentration Sampling From
Day 1 All groups” All groups Dosing container
Day 29 N/A All groups Dosing container

N/A = Not applicable.

* The homogeneity results obtained from the top, middle and bottom preparations will be averaged and utilized as

the concentration results.

® Samples will be collected on the first preparation of the study and on the last preparation of the study.

Samples to be analyzed will be submitted as soon as possible following collection.

All samples to be analyzed will be transferred (on ice pack) to the analytical laboratory.

Any residual/retained analytical samples (and Test Item used in analysis) will be discarded
before issue of the Final Report.

10.3.1.  Analytical Method

Analyses described below will be performed by IEX-HPLC using a validated analytical
procedure (CR-MTL Study No. 1801737).

10.3.1.1.Concentration and Homogeneity Analysis

Samples for Analysis:

Backup Samples:

Sampling Containers:

Sample Volume:
Storage Conditions:

Acceptance Criteria:

Study Plan Amendment 5

Duplicate top, middle, and bottom samples (duplicate middle only
from Group 1); sent for analysis as noted in Section 10.3. On days
where only concentration analysis is required, the formulation will
only be sampled from the middle.

Triplicate top, middle, and bottom samples (duplicate middle only
from Group 1); maintained at the Test Facility. Backup samples
may be analyzed at the discretion of the Study Director. On days
where only concentration analysis is required, the formulation will
only be sampled from the middle.

Appropriate sized glass containers.
0.5 mL for analysis and backup samples.
Kept in a refrigerator set to maintain 4°C.

For concentration, the criteria for acceptability will be mean
sample concentration results within or equal to + 15% of
theoretical concentration. Each individual sample concentration
result within or equal to + 20%. For homogeneity, the criteria for
acceptability will be a relative standard deviation (RSD) of
concentrations of < 5% for each group.
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10.3.1.2. Stability Analysis

There will be no stability analysis performed for concentration used on this study.

11. TEST SYSTEM

Species: Rat

Strain: Crl:CD(SD) Sprague-Dawley rat

Source: Charles River Canada Inc., St. Constant, QC,
Canada

Number of Males Ordered: 60

Number of Females Ordered: 60

Target Age at Arrival: 4 to 8 weeks

Target Weight at Arrival: 126 to 150 g (males)

101 to 125 g (females)

The actual age, weight, and number of animals received will be listed in the Final Report.

11.1. Justification of Test System and Number of Animals

The Sprague Dawley rat was chosen as the animal model for this study as it is an accepted rodent
species for preclinical toxicity testing by regulatory agencies.

The total number of animals to be used in this study is considered to be the minimum required to
properly characterize the effects of the Test Item. This study has been designed such that it does
not require an unnecessary number of animals to accomplish its objectives.

At this time, studies in laboratory animals provide the best available basis for extrapolation to
humans and are required to support regulatory submissions. Acceptable models which do not
use live animals currently do not exist.

11.2. Animal Identification

Each animal will be identified using a subcutaneously implanted electronic identification chip.

11.3. Environmental Acclimation

A minimum acclimation period of 15 days will be allowed between animal receipt and the start
of dosing in order to accustom the animals to the laboratory environment.

11.4. Selection, Assignment, Replacement, and Disposition of Animals

Animals will be assigned to groups by a stratified randomization scheme designed to achieve
similar group mean body weights. Males and females will be randomized separately. Animals
in poor health or at extremes of body weight range will not be assigned to groups.
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Before the initiation of dosing, any assigned animals considered unsuitable for use in the study
will be replaced by alternate animals obtained from the same shipment and maintained under the
same environmental conditions.

After initiation of dosing, study animals may be replaced during the replacement period with
alternate animals in the event of accidental injury, non-Test Item-related health issues, or similar
circumstances.

The alternate animals may be used as replacements on the study within 1 day.

The disposition of all animals will be documented in the study records.
12. HUSBANDRY

12.1. Housing

Animals will be group housed (up to 3 animals of the same sex and same dosing group together)
in polycarbonate cages containing appropriate bedding equipped with an automatic watering
valve. These housing conditions will be maintained unless deemed inappropriate by the Study
Director and/or Clinical Veterinarian. The room(s) in which the animals will be kept will be
documented in the study records.

Animals will be separated during designated procedures/activities. Each cage will be clearly
labeled with a color-coded cage card indicating study, group, animal number(s), and sex. Cages
will be arranged on the racks in group order. Where possible, control group animals will be
housed on a separate rack from the Test [tem treated animals.

12.2. Environmental Conditions

The targeted conditions for animal room environment will be as follows:

Temperature: 19°C to 25°C

Humidity: 30% to 70%

Light Cycle: 12 hours light and 12 hours dark (except during designated
procedures)

12.3. Food

PMI Nutrition International Certified Rodent Chow No. SCR4 will be provided ad libitum
throughout the study, except during designated procedures. The same diet in meal form may be
provided to individual animals as warranted by clinical signs (e.g., broken/damaged incisors or
other health changes).

The feed is analyzed by the supplier for nutritional components and environmental contaminants.
Results of the analysis are provided by the supplier and are on file at the Test Facility.

It is considered that there are no known contaminants in the feed that would interfere with the
objectives of the study.
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12.4. Water

Municipal tap water after treatment by reverse osmosis and ultraviolet irradiation will be freely
available to each animal via an automatic watering system (except during designated
procedures). Water bottles can be provided, if required.

Periodic analysis of the water is performed, and results of these analyses are on file at the Test
Facility.

It is considered that there are no known contaminants in the water that could interfere with the
outcome of the study.

12.5. Animal Enrichment

Animals will be socially housed for psychological/environmental enrichment and will be
provided with items such as a hiding tube and a chewing object, except during study
procedures/activities.

12.6. Veterinary Care

Veterinary care will be available throughout the course of the study and animals will be
examined by the veterinary staff as warranted by clinical signs or other changes. All veterinary
examinations and recommended therapeutic treatments, if any, will be documented in the study
records.

In the event that animals show signs of illness or distress, the responsible veterinarian may make
initial recommendations about treatment of the animal(s) and/or alteration of study procedures,
which must be approved by the Study Director or Scientific designate. All such actions will be
properly documented in the study records and, when appropriate, by study plan amendment.
Treatment of the animal(s) for minor injuries or ailments may be approved without prior
consultation with the Sponsor representative when such treatment does not impact fulfillment of
the study objectives. If the condition of the animal(s) warrants significant therapeutic
intervention or alterations in study procedures, the Sponsor representative will be contacted,
when possible, to discuss appropriate action. If the condition of the animal(s) is such that
emergency measures must be taken, the Study Director and/or clinical veterinarian will attempt
to consult with the Sponsor representative prior to responding to the medical crisis, but the Study
Director and/or veterinarian has authority to act immediately at his/her discretion to alleviate
suffering. The Sponsor representative will be fully informed of any such events.
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13. EXPERIMENTAL DESIGN

Experimental Design

G Test Dose Level Dose Dose No. of Animals
;‘:}“P Ma teesrial (Osi doesZ§ Volume Concentration Main Study Recovery Study
: e (nL/dose) (mg/mL) Males Females | Males | Females
1 | Reference 0 200 0 10 10 5 5
Item
mRNA-
2 1706 10 200 0.05 10 10 - -
mRNA-
3 1706 50 200 0.25 10 10 - -
mRNA-
4 1706 100 200 0.5 10 10 5 5
- = Not applicable

13.1. Administration of Test and Reference Items

The Test and Reference Items will be administered to the appropriate animals via intramuscular
injection into the lateral compartment of the thigh on Days 1, 15 and 29, the injection site will be
alternated on each dosing occasion. The volume for each dose will be administered using a
syringe/needle within the demarcated area. The first day of dosing will be designated as Day 1.

The injection area will be marked as frequently as required to allow appropriate visualization of
administration sites. Hair may be clipped or shaved if required to improve visualization of the
injection sites. The injection site will be documented in the raw data for each dose administered.

13.2. Justification of Route and Dose Levels

The intramuscular route of exposure was selected because this is the intended route of human
exposure.

The dose levels for this toxicology study were chosen to approximate a substantial multiple of
the anticipated clinical starting dose and top clinical dose. The highest dose to be tested is
expected to represent the intended maximum human clinical dose and volume and will be
administered by the clinical route (intramuscular). At this dose level, minimal systemic toxicity
is expected, but it is possible mild to moderate injection site reaction (redness, swelling) and
potentially elevation of systemic cytokine/acute phase markers may be observed. The mid- and
low-dose were selected to evaluate the dose-dependent effect of this compound.

14. IN-LIFE PROCEDURES, OBSERVATIONS, AND MEASUREMENTS

The in-life procedures, observations, and measurements listed below will be performed for all
main study and recovery animals. During the study, additional evaluations to those described
below and/or scheduled, and considered necessary by the Study Director and/or Veterinarian to
assess health status will be conducted and duly documented. More frequent observations may be
undertaken if considered appropriate.
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14.1. Mortality/Moribundity Checks

Frequency: Twice daily, once in the morning and once in the afternoon,
throughout the study.

Procedure: Animals will be observed for general health/mortality and
moribundity. Animals will not be removed from cage during
observation, unless necessary for identification or confirmation of
possible findings.

14.2. Clinical Observations

14.2.1. Detailed Clinical Observations

Frequency: Weekly during the dosing and recovery periods, and at least every
two weeks during the predosing period.

Procedure: Animals removed from the cage for examination.

14.3. Local Irritation Assessment

Frequency: On days of dosing; at least 24 and 72 hours post-dose (end of each
group). Weekly when there is no dosing and during the recovery
period. Following Day 29 dosing, no assessment will be
performed on main animals at 72 hours postdose as animals will be
sent to necropsy on Day 30.

Procedure: All animals will have the dose injection site examined for signs of
erythema/edema. Observations will be scored according to the
Local Irritation Assessment scoring table as follows:

Erythema (Redness) Score
No erythema 0
Very slight erythema 1
Mild erythema 2
Moderate to severe erythema 3
Severe erythema (beet redness to slight eschar formation, injury in depth) 4
Notable dermal lesion (maximized) M
Edema (Swelling)

No edema 0
Very slight edema 1
Slight edema 2
Moderate edema 3
Severe edema 4
Study Plan Amendment 5 Page 18
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Any other abnormalities will be recorded as they are observed.

14.4. Body Weights

Frequency: Weekly during the dosing and recovery periods, and at least every
two weeks during the predosing period.

Procedure: Animals will be individually weighed. A fasted weight will be
recorded on the day of necropsy. Terminal body weights will not
be collected from animals found dead or euthanized moribund.

14.5. Food Consumption

Frequency: Weekly, starting Day -7, throughout the dosing and recovery
periods.
Procedure: Food consumption will be quantitatively measured except for on

the day of scheduled euthanasia.

14.6. Ophthalmic Examinations

Frequency: Once prestudy and again toward the end of Week 4 of the dosing
period. During Week 2 of the recovery period if Test Item-related
findings are observed during the dosing period.

Procedure: All animals will be subjected to funduscopic (indirect
ophthalmoscopy) and biomicroscopic (slit lamp) examinations.
The mydriatic used will be Atropine 0.126%.

Evaluation: A report will be included as an appendix to the Final Report.
15. LABORATORY EVALUATIONS
15.1. Clinical Pathology

15.1.1. Sample Collection

Blood will be collected from the abdominal aorta following isoflurane anesthesia. After
collection, samples will be transferred to the appropriate laboratory for processing.

Animals will be fasted overnight before blood sampling (for clinical chemistry). Samples will be
collected according to the following table.
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Samples for Clinical Pathology Evaluation
. . . Clinical
Group Nos. Time Point Hematology Coagulation Chemistry
1to4" Day 30 X X X
1 and 4 Day 43 X X X
Unscheduled el}thanasm Before euthanasia X X X
(when possible)

X = Sample to be collected
: Samples will only be collected from those animals scheduled for euthanasia on Day 30.

Any residual/retained clinical pathology samples will be discarded before issue of the Final
Report.

15.1.2. Hematology

Target Volume: 0.5 mL
Anticoagulant: EDTA

Hematology Parameters
Red blqo d cell count White blood cell count
Hemoglobin concentration .
H . Neutrophil count (absolute)
ematocrit

Lymphocyte count (absolute)
Monocyte count (absolute)
Eosinophil count (absolute)

Basophil count (absolute)
Large unstained cells (absolute)

Mean corpuscular volume
Red Blood Cell Distribution Width
Mean corpuscular hemoglobin concentration
Mean corpuscular hemoglobin
Reticulocyte count (absolute)
Platelet count

A blood smear will be prepared from each hematology sample. Blood smears will be labeled,
stained, and stored. Blood smears may be read to investigate results. If additional examination
of blood smears is deemed necessary, the smears may be subsequently evaluated and this
evaluation will be described in a study plan amendment.

15.1.3.  Coagulation

Target Volume: 1.2 mL (in a 1.3 mL tube)
Anticoagulant: Citrate

Processing: To plasma

Coagulation Parameters

Prothrombin time
Sample Quality

Activated partial thromboplastin time
Fibrinogen
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15.1.4.  Clinical Chemistry

Target Volume: 0.7 mL

Anticoagulant: None, collected in serum separator tubes
Processing: To serum

Clinical Chemistry Parameters

Alanine aminotransferase Total protein
Aspartate aminotransferase Albumin
Alkaline phosphatase Globulin
Gamma-glutamyltransferase Albumin/globulin ratio
Creatine Kinase Glucose
Total bilirubin® Cholesterol
Urea nitrogen Triglycerides
Creatinine Sodium
Calcium Potassium
Phosphorus Chloride
Sample Quality

*  When total bilirubin is > 0.5 mg/dL, indirect and direct bilirubin will also be measured.
15.1.5. Bone Marrow Smear Evaluation (Optional)

Bone marrow smears will be collected and prepared as described in the Tissue Collection and
Preservation table (Section 16.5). Evaluation of stained smears may be added by amendment at
the discretion of the Study Director in consultation with the pathologist and the Sponsor.

15.2. Laboratory Investigations (Cytokine analysis)

Blood will be collected from the jugular vein of all recovery animals and preterminally
euthanized animals (recovery animals only). After collection, blood samples for serum will be
transferred at ambient room temperature and blood samples for plasma will be transferred on wet
ice to the appropriate laboratory for processing.
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Sample Collection Schedule
Target Blood Volume (mL) 0.5 0.5
Anticoagulant None (SST) EDTA
conitention setme | © @
entrifugation setting
Timepoints Sample Type
No. of
Day Hrs Males/ IFN-a IL-1B, IL-6, TNF-a, IP-10, MIP-1-a, MCP-1
Females
1 6 5/5 X X
15 6 5/5 X X
29 6 5/5 X X
43 N/A 5/5 X X
Matrix Serum Plasma
Volume per aliquot all volume all volume
(uh)
Number of aliquot(s) 1 1
Storage copdlt.lon _80°C _80°C
(set to maintain)
Responsible Lab CR-SHB CR-SHB

X = Sample to be collected; N/A = not applicable
The number of aliquots and volumes are targets that may be adjusted based on sample volume
availability.

The samples will be analyzed by the Immunology department. Analysis for IL-18, IL-6, TNF-a,
IP-10, MIP-1-a and MCP-1 will be conducted using a multiplex Luminex method. An ELISA
method will be used for the analysis of IFN-a. The procedures to be followed during the course
of this study along with the assays acceptance criteria will be detailed in the appropriate
analytical procedure. Samples will be analyzed in duplicate.

Following Study Director approval, any residual/retained samples will be discarded prior to
report finalization.

An Immunology Report will be included as an appendix to the Final Report.

15.3. Anti-therapeutic Antibody (ATA) Sample Collection, Processing, and Analysis

Blood will be collected from all animals by jugular venipuncture and/or via the abdominal aorta
while under isoflurane anesthesia (terminal and unscheduled samples).

Time Points: Before initiation of dosing and at study termination (on Day 30 for
main animals and on Day 43 for recovery animals).

Target Volume: 0.5 mL

Anticoagulant: None, collected in serum separator tubes

Processing: To serum
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Samples will be mixed gently and allowed to clot at room temperature until centrifugation which
will be carried out as soon as practical (not exceeding 60 minutes after collection). The samples
will be centrifuged for() (4) in a refrigerated centrifuge (set to maintaingt}z at (B (4)

The resultant serum will be separated, transferred to uniquely labeled clear polypropylene tubes,
frozen immediately over dry ice and transferred to a freezer set to maintain -80°C.

Samples will be shipped on dry ice to:

Shipping Contact
(b) (6)
Integrated BioTherapeutics, Inc.
4 Research Court
Suite 300
Rockville, MD 20850, USA
Tel: . (b) (6)
Fax.  (b) (6)
E-mail: (b) (6)

The test site will be notified before shipment of the samples. Upon receipt at the immunology
laboratory, the samples will be stored at -80°C.

The samples will be analyzed for rat anti-ZIKA antibodies using a qualified ELISA method.

Any residual/retained samples will be maintained for a minimum of 6 months following issuance
of the Audited Draft Report after which samples will be discarded. Alternatively,
residual/retained samples will be discarded prior to the 6 month period should the issuance of the
Final Report occur prior to the end of the 6 month retention period. An earlier discard of these
residual/retained samples may also be requested and authorized by the Study Director.

An Anti-therapeutic Antibody Report will be included as an appendix to the Final Report.
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16. TERMINAL PROCEDURES

Terminal procedures are summarized in the following table:

Terminal Procedures for Main Study and Recovery Animals

N(.)' of Scheduled Necropsy Procedures
Group Animals . . .
Euthanasia : Histology Histopathology
No. M F Da Necrobs Tissue Organ
Y PSY | Collection Weights
1 10 10 Full Tissue® Full Tissue®
2 10 | 10 Full Tissue® ?r"sstl%‘?s"’ns
30 X X X arge Llssues
3 10| 10 Full Tissue® | Oross Lesions
Target Tissues
4 10 10 Full Tissue® Full Tissue®
1 5 5 Full Tissue® Full Tissue®
43 X X X . .
4 5 5 Full Tissue Full Tissue
Unscheduled Deaths X X - Full Tissue® Full Tissue®
Standard
Replaced animals (prestudy)” X Diagnostic - - -
List
Replaced animals (after dosing start) X X - - -

X = Procedure to be conducted; - = Not applicable.
* See Tissue Collection and Preservation table for listing of tissues.
®  Animals found dead or euthanized before the initiation of dosing.

16.1. Unscheduled Deaths

If a main study or recovery animal dies on study, a complete necropsy examination will be
conducted and specified tissues will be saved. If necessary, the animal will be refrigerated to
minimize autolysis.

Main or recovery animals may be euthanized for humane reasons as per Test Facility SOPs. The
samples for evaluation of clinical pathology parameters, cytokines and antibody analysis will be
obtained if possible as specified in Section 15. These animals will undergo exsanguination by
incision from the abdominal aorta following isoflurane anesthesia unless deemed inappropriate
by the Study Director and/or the clinical veterinarian and will undergo complete necropsy
examination, and specified tissues will be retained. If necessary, the animal will be refrigerated
(set to maintain 4°C) to minimize autolysis.

Animals found dead or euthanized before the initiation of dosing will be subject to complete
necropsy examination and limited tissue retention (standard diagnostic tissue list). Any animal
replaced after the start of dosing will be subject to complete necropsy examination and tissues
will be retained (as per Tissue Collection and Preservation section), and any data generated will
not be included in the report unless deemed appropriate by the Study Director.
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16.2. Scheduled Euthanasia

Main study and recovery animals surviving until scheduled euthanasia will have a terminal body
weight recorded, samples for clinical pathology and antibody analysis will be collected (as
appropriate), and will be euthanized by exsanguination by incision from the abdominal aorta
following isoflurane anesthesia. When possible, the animals will be euthanized rotating across
dose groups such that similar numbers of animals from each group, including controls, will be
necropsied throughout the day. Animals will be fasted overnight before their scheduled
necropsy.

16.3. Necropsy

Main and recovery animals will be subjected to a complete necropsy examination, which will
include evaluation of the carcass and musculoskeletal system; all external surfaces and orifices;
cranial cavity and external surfaces of the brain; and thoracic, abdominal, and pelvic cavities
with their associated organs and tissues.

Necropsy procedures will be performed by qualified personnel with appropriate training and
experience in animal anatomy and gross pathology. A veterinary pathologist, or other suitably
qualified person, will be available.

At the discretion of the necropsy supervising pathologist, images may be generated for
illustration of or consultation on gross observations. Generation of such images will be
documented and communicated to the Study Director. Images and associated documentation
will be retained and archived.

16.4. Organ Weights

The organs identified for weighing in the Tissues Collection and Preservation table will be
weighed at necropsy for all scheduled euthanasia animals. Organ weights will not be recorded
for animals found dead or euthanized in poor condition or in extremis. Paired organs will be
weighed together. In the event of gross abnormalities, in addition to the combined weight, the
weight of each organ of a pair may be taken and entered as a tissue comment. Organ weight as a
percent of body weight (using the terminal body weight) and organ weight as a percent of brain
weight will be calculated.

16.5. Tissue Collection and Preservation

Representative samples of the tissues identified in the Tissue Collection and Preservation table in
ATTACHMENT A will be collected from all animals and preserved in 10% neutral buffered
formalin, unless otherwise indicated. Additional tissue samples may be collected to elucidate
abnormal findings.
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17. HISTOLOGY AND HISTOPATHOLOGY

17.1. Histology

Tissues in the Tissue Collection and Preservation table from animals identified in the Terminal
Procedures table will be embedded in paraffin, sectioned, mounted on glass slides, and stained
with hematoxylin and eosin.

17.2. Histopathology

Histopathological evaluation will be performed by a board-certified veterinary pathologist.
Target tissues identified by the study pathologist during microscopic evaluation will be
communicated to the study Director; tissues will be evaluated and reported. Any additional
stains or evaluations, if deemed necessary by the pathologist, will be added by study plan
amendment following discussion with the Study Director and in consultation the Sponsor.

At the discretion of the study pathologist and after acknowledgement by the Study Director,
images may be captured for consultation purposes.

The appropriate Charles River Laboratories, Pathology Associates Test Site will be contacted for
the slide shipping address.

17.3. Pathology Peer Review
A pathology peer review will be conducted by:

(b) (6)
Moderna Therapeutics
200 Technology Square, 3rd Floor
Cambridge, MA 02116
Tel: (b) (6)
E-mail: (b) (6)

The peer review statement or equivalent documentation will be included as an appendix to the
Final Report.
18. CONSTRUCTED VARIABLES

Body Weight Gains Calculated between at least each interval as well as
between the beginning and end of each phase

Organ Weight relative to Body Weight Calculated against the Terminal body weight for
scheduled intervals

Organ Weight relative to Brain Weight Calculated against the brain weight for scheduled
intervals
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19. STATISTICAL ANALYSIS

All statistical tests will be conducted at the 5% significance level. All pairwise comparisons will
be conducted using two sided tests and will be reported at the 0.1%, 1%, and 5% levels.

Numerical data collected on scheduled occasions for the listed variables will be analyzed as
indicated according to sex and occasion. Descriptive statistics number, mean and standard
deviation (or %CV or SE when deemed appropriate) will be reported whenever possible. Values
may also be expressed as a percentage of predose or control values when deemed appropriate.
Inferential statistics will be performed according to the matrix below when possible, but will
exclude semi-quantitative data, and any group with less than 3 observations.

Statistical Matrix

Statistical Method

Variables for Inferential Analysis Parametric/ Non-Parametric

Body Weight
Hematology Variables
Coagulation Variables

Clinical Chemistry Variables
Cytokine Analysis

Organ Weights

Body Weight Gains

Organ Weight relative to Body Weight

ot el kel Eal bt b bl b

Organ Weight relative to Brain Weight

The following pairwise comparisons will be made:
Group2 vs. Group 1
Group3 vs. Group 1
Group4 vs. Group 1

19.1. Parametric/Non-Parametric
Levene’s test will be used to assess the homogeneity of group variances.

Datasets with at least 3 groups will be compared using an overall one-way ANOVA F-test if
Levene’s test is not significant or the Kruskal-Wallis test if it is. If the overall F-test or Kruskal-
Wallis test is found to be significant, then the above pairwise comparisons will be conducted
using Dunnett’s or Dunn’s test, respectively.

Datasets with 2 groups (the designated control group and 1 other group) will be compared using
a t-test if Levene’s test is not significant or Wilcoxon Rank-Sum test if it is.

20. COMPUTERIZED SYSTEMS

The following critical computerized systems may be used in the study. The actual critical
computerized systems used will be specified in the Final Report.
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Data for parameters not required by study plan, which are automatically generated by analytical
devices used will be retained on file but not reported. Statistical analysis results that are
generated by the program but are not required by study plan and/or are not scientifically relevant
will be retained on file but will not be included in the tabulations.

Critical Computerized Systems

System Name

Description of Data Collected and/or Analyzed

Provantis

In-life; clinical pathology; postmortem

Dispense

Test Material receipt, accountability and/or formulation
activities

SRS (CR-MTL in-house application built with
SAS) and SAS system for Windows and/or In-
house reporting software Nevis 2012 (using
SAS)

Statistical analyses of numerical in-life, clinical pathology and
postmortem data

Mesa Laboratories AmegaView CMS

Continuous Monitoring System. Monitoring of standalone
fridges, freezers, incubators, and selected laboratories to
measure temperature, relative humidity, and CO2, as
appropriate

Johnson Controls Metasys

Building Automation System. Control of HVAC and other
building systems, as well as temperature/humidity control and
trending in selected laboratories and animal rooms

Empower 3 (Waters Corporation)

Data acquisition for dose formulation analysis, including
regression analysis and measurement of concentration and
recovery of dose formulations using HPLC

BioPlex Manager Biomarker data collection
Softmax Pro GxP IFN-a data collection
Watson LIMS Biomarker data analysis

21.

Changes to the approved study plan shall be made in the form of an amendment, which will be
signed and dated by the Study Director. Every reasonable effort will be made to discuss any
necessary study plan changes in advance with the Sponsor.

AMENDMENTS AND DEVIATIONS

All study plan and SOP deviations will be documented in the study records. Deviations from the
study plan and/or SOP related to the phase(s) of the study conducted at a Test Site shall be
documented, acknowledged by the PI/IS, and reported to the Study Director for
authorization/acknowledgement. The Study Director will notify the Sponsor of deviations that
may result in a significant impact on the study as soon as possible.

22. RETENTION OF RECORDS, SAMPLES, AND SPECIMENS

All study-specific raw data, electronic data, documentation, study plan, retained samples and
specimens, and interim (if applicable) and final reports will be archived by no later than the date
of final report issue. All materials generated by Charles River from this study will be transferred
to a-Charles RiverCR-MTL archive. One year after issue of the draft report, the Sponsor will
be contacted to determine the disposition of materials associated with the study.
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Records to be maintained will include, but will not be limited to, documentation and data for the
following:

e Study Plan, study plan amendments, and deviations

e Study schedule

e Study-related correspondence

e Test system receipt, health, and husbandry

e Test and Reference Item receipt, identification, preparation, and analysis

¢ In-life measurements and observations

e Clinical pathology, cytokines and ATA sample collection and/or evaluation
e Gross and microscopic observations and related data

e Organ weight measurements

e Statistical analysis results

23. REPORTING

A comprehensive Draft Report will be prepared following completion of the study and will be
finalized following consultation with the Sponsor. The report will include all information
necessary to provide a complete and accurate description of the experimental methods and
results and any circumstances that may have affected the quality or integrity of the study.

The Sponsor will receive an electronic version of the Draft and Final Report provided in Adobe
Acrobat PDF format (hyperlinked and searchable at final) along with a Microsoft Word version
of the text. The PDF document will be created from native electronic files to the extent possible,
including text and tables generated by the Test Facility. Report components not available in
native electronic files and/or original signature pages will be scanned and converted to PDF
image files for incorporation. An original copy of the report with the Test Facility’s handwritten
signatures will be retained.

Reports should be finalized within 6 months of issue of the Draft Report. If the Sponsor has not
provided comments to the report within 6 months of draft issue, the report will be finalized by
the Test Facility unless other arrangements are made by the Sponsor.

24. ANIMAL WELFARE

24.1. Institutional Animal Care and Use Committee Approval

The study plan and any amendment(s) or procedures involving the care and use of animals in this
study will be reviewed and approved by CR-MTL Institutional Animal Care and Use Committee
(IACUC). During the study, the care and use of animals will be conducted with guidance from
the USA National Research Council and the Canadian Council on Animal Care (CCAC).

Study Plan Amendment 5 Page 29
Test Facility Study No. 5002045

FDA-CBER-2022-908-0017763



Page 267
Test Facility Study No. 5002045

Appendix 1

AMENDMENT APPROVAL

(b) (6) : _ vuellofeb 2017

(b) (6)
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SPONSOR APPROVAL
The Study Plan Amendment was approved by the Sponsor by email on 16 Feb 2017.
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Tissue Collection and Preservation

Tissue

Weigh

Collect

Histology

Microscopic
Evaluation”

Comment

Animal identification

X

Artery, aorta

X

X

X

Body cavity, nasal

X

Bone marrow smear

Two bone marrow smears will be collected
from the femur at scheduled and
unscheduled necropsies (for possible
examination). Smears will not be collected
from animals that are found dead or from
animals that were euthanized moribund and
then stored in the refrigerator prior to
necropsy. Bone marrow smears are allowed
to air dry and are not fixed in formalin.

Bone marrow

Bone, femur

Bone, sternum

Brain

Seven brain levels to be examined to include
olfactory bulb (Examine in Body cavity,
nasal section level 4)

Cervix

Epididymis

Esophagus

Eye

Gland, adrenal

Gland, harderian

Gland, mammary

Gland, parathyroid

Gland, pituitary

Gland, prostate

Gland, salivary

Gland, seminal
vesicle

Gland, thyroid

Gross lesions/masses

Gut-associated
lymphoid tissue

Heart

Kidney

Large intestine,
cecum

Large intestine,
colon

Large intestine,
rectum

T I T BT e e I A o e B e e P P e T P P E S e S I S P P

T I T BT e I B A o e B e e P P e T P P E S e S I P P P

Larynx

o] B T T BB el o] B o e B e e P E e N P P e T o B B S P P

Study Plan Amendment 5

Test Facility Study No. 5002045
Page 32

FDA-CBER-2022-908-0017766



Page 270
Test Facility Study No. 5002045

Appendix 1

Microscopic
Tissue Weigh | Collect | Histology | Evaluation® Comment
Liver X
Lung X

Lymph node,

mandibular

Lymph node,

mesenteric

ST I
ST I
I I

Lymph node draining the administration
sites used on Day 29
(unilateral examination)

Lymph node draining administration sites
used on Day 29 (unilateral examination)
Quadriceps

Lymph node,
Inguinal

o
o
o

Lymph node,
Popliteal
Muscle, skeletal -
Nerve, optic -
Nerve, sciatic -
Ovary X
Pancreas -
Site, Injection -
Skin -
Small intestine,
duodenum
Small intestine,
ileum
Small intestine,
jejunum
Spinal cord -
Spleen X
Stomach -
Testis X
Thymus X
Tongue -
Trachea -
Urinary bladder -
Uterus X
Vagina -
X = Procedure to be conducted; - = Not applicable.
* At the discretion of the Study Pathologist, findings for extraneous tissues (nonspecified tissues in the Study
Plan that may be present on a slide as a result of collection of Study Plan tissues) will be recorded when
observed.

Thigh site used for injection on Day 29
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STUDY PLAN AMENDMENT 6

Test Facility Study No. 5002045

ZIKA: A 1-Month (3 doses) Intramuscular Injection Toxicity Study of
mRNA-1706 in Sprague-Dawley Rats with a 2-Week Recovery Period

SPONSOR:
Moderna Therapeutics, Inc.
200 Technology Square, Third Floor
Cambridge, MA 02139, USA

TEST FACILITY:
Charles River Laboratories Montreal ULC
Sherbrooke Site (CR-SHB)
1580 Ida-Metivier
Sherbrooke, QC J1E 0B5
Canada
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SUMMARY OF CHANGES AND JUSTIFICATIONS

Study Plan effective date: 04-Oct-2016

Note: When applicable, additions are indicated in bold underlined text and deletions are
indicated in bold strikethrough text in the affected sections of the document.

Item or Section(s)

Justification

Amendment 1

Date: 18-Oct-2016

7. RESPONSIBLE PERSONNEL

To update the conctact information for the PI assigned to the ATA
analysis.

8.1. Test Item

To include the test item information as per the certificate of analysis.

10.1. Preparation of Reference Item

To clarify the storage for the aliquots.

14. IN LIFE PROCEDURES,
OBSERVATIONS, AND
MEASURMENTS

To remove unnecessary information.

14.5. Food Consumption

To remove unnecessary information.

15.2. Laboratory Investigations
(Cytokine analysis)

To clarify that samples collected from the preterminally euthanized
animals will be taken on recovery animals only.

15.3. Anti-therapeutic Antibody
(ATA) Sample Collection,
Processing, and Analysis

To update the conctact information for the shipment of the ATA samples
for analysis.

ATTACHMENT A

To modify words in order to be in accordance with the OECD terminology
and to clarify which lymph nodes will be processed to slides.

Amendment 2

Date: 16-Nov-2016

5.2. Test Facility-designated
Subcontractor(s)

To add histopathology as it will be performed at PAI-FDK.

7. RESPONSIBLE PERSONNEL

To assign a pathologist from PAI-FDK.

10.3.1.2. Stability Analysis

Section updated as no stability analysis will be performed; formulations
were/will be prepared on each day of dosing.

17.2. Histopathology

To include that slides will be shipped to the pathologist.

17.3. Pathology Peer Review

To update as the pathology peer review will not be performed at the Test
Facility.

ATTACHMENT A

To remove the histology and microscopic evaluation for the body nasal
cavity since the olfactory bulb is already included in the examination of
the seven levels of the brain.

Amendment 3

Date: 13-Dec-2016

10.2. Preparation of Test Item

To include that all residual volume of formulated test item will be shipped
to the sponsor for analysis.

Amendment 4

Date: 25-Jan-2017

4. REGULATORY COMPLIANCE

To remove the stability testing since an end-of-use analysis of the bulk
Test Item will be conducted by the Test Facility to demonstrate the
stability of the Test Item during the dosing period.

8.3. Test and Reference Item
Characterization

To remove stability since an end-of-use analysis of the bulk Test Item will
be conducted to demonstrate stability of the Test Item during the dosing
period.

8.6. Test and Reference Item
Inventory and Disposition

To update since remaining bulk Test Item will be discarded as per Sponsor
request.
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Item or Section(s)

Justification

Amendment 5

Date: 16-Feb-2017

8.4. Analysis of Test Item

To remove the encapsulation analysis since it will not be performed.

22. RETENTION OF RECORDS,
SAMPLES, AND SPECIMENS

To clarify the Charles River archive site.

Amendment 6

Date: 12-May-2017

8.1. Test Item

To include clarification for TI concentration based on new Summary of
Analysis (SoA) issued.

13. EXPERIMENTAL DESIGN

To include clarification to dose levels and dose concentrations based on
new SoA issued
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1.  OBJECTIVE(S)
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The objectives of this study are to determine the potential toxicity of mRNA-1706, when given
by intramuscular injection for 1 month (3 doses) to rats and to evaluate the potential reversibility
of any findings following a 2-week recovery period.

1.1.
Study Category:

Study Classification

Study Type:

Study Design:

Primary Treatment CAS Registry Number:
Primary Treatment Unique Ingredient ID:

Class of Compound:

2. PROPOSED STUDY SCHEDULE

TOX

Repeat Dose Toxicity
Parallel

Not Available

Not Available
mRNA

Proposed study dates are listed below. Actual applicable dates will be included in the

Final Report.

Experimental Start Date:
Experimental Completion Date:
Animal Arrival:

Initiation of Dosing:

Completion of In-life:

Unaudited Draft Report:

Audited Draft Report:
Final Report:

05 Oct 2016
15 Mar 2017
05 Oct 2016

20 Oct 2016 (Male)
21 Oct 2016 (Female)

19 Nov 2016 (Main animals)
02 Dec 2016 (Recovery animals)
(Last date of necropsy)

31 Jan 2017
08 Mar 2017
15 Mar 2017

3. GUIDELINES FOR STUDY DESIGN

The design of this study was based on the study objective(s), the overall product development
strategy for the Test Item, and the following study design guidelines:

e OECD Guideline 407. Repeated Dose 28-day Oral Toxicity Study in Rodents.
e Committee for Medicinal Products for Human Use (CHMP). Note for Guidance on Repeated

Dose Toxicity. CPMP/SWP/1042/99corr.

Study Plan Amendment 6
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e ICH Harmonised Tripartite Guideline M3 (R2). Nonclinical Safety Studies for the Conduct
of Human Clinical Trials and Marketing Authorization for Pharmaceuticals.

e Japanese Guidelines for Nonclinical Studies of Drugs Manual (1995). Guidelines for
Toxicity Studies of Drugs (Chapter 3, Repeated Dose Toxicity Studies).

e Appendix to Director General Notification, No. 12-Nousan-8147, 24 November 2000,
Agricultural Production Bureau, Ministry of Agriculture, Forestry and Fisheries of Japan
(JMAFF).

4. REGULATORY COMPLIANCE

The study will be performed in accordance with the OECD Principles of Good Laboratory
Practice and as accepted by Regulatory Authorities throughout the European Union, United
States of America (FDA), Japan (MHLW), and other countries that are signatories to the OECD
Mutual Acceptance of Data Agreement.

Any portion of this study conducted in the USA will be performed in accordance with the U.S.
Department of Health and Human Services, Food and Drug Administration. United States Code
of Federal Regulations, Title 21, Part 58: Good Laboratory Practice for Nonclinical Laboratory
Studies and as accepted by Regulatory Authorities throughout the European Union (OECD
Principles of Good Laboratory Practice), Japan (MHLW), and other countries that are signatories
to the OECD Mutual Acceptance of Data Agreement.

Exceptions to GLPs include the following study elements:

e Characterization of the Test Item will be performed by the Sponsor or Sponsor subcontractor
according to established SOPs, controls, and approved test methodologies to ensure integrity
and validity of the results generated; these analyses will not be conducted in compliance with
the GLP or GMP regulations.

e Analysis of cytokines and anti-therapeutic antibody will be conducted using scientifically
qualified methods and in accordance with all applicable analytical procedures.

e Pathology peer review
5. QUALITY ASSURANCE

5.1. Test Facility

The Test Facility Quality Assurance Program (QAP) will monitor the study to assure the
facilities, equipment, personnel, methods, practices, records, and controls are in conformance
with Good Laboratory Practice regulations. The QAP will review the study plan, conduct
inspections at intervals adequate to assure the integrity of the study, and audit the Final Report to
assure that it accurately describes the methods and standard operating procedures and that the
reported results accurately reflect the raw data of the study.
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The Test Facility QAP contact for this study is indicated below:

(b) (6)
Charles River Laboratories Montreal ULC
Senneville Site (CR-MTL)
22022 Transcanadienne
Senneville, QC H9X 3R3

Canada

Tel: (b) (6)
Fax: = (b) (6)

E-mail: (b) (6)

5.2. Test Facility-designated Subcontractor(s)

The following study phases performed by Test Facility-designated subcontractors will be audited
by the Test Facility QAP:

e Ophthalmology

The following study phases performed by Test Facility-designated subcontractors will be audited
by the respective subcontractor QAP(s):

e Histopathology

For all study phase(s) inspected by subcontractor QAP(s), copies of each periodic inspection
report will be made available to the Study Director, Test Facility Management, and the Test
Facility QAP.

6. SPONSOR

Sponsor Representative

(b) (6)

Address as cited for Sponsor

Tel: | (b) (6)

E-mail: (b) (6)

7. RESPONSIBLE PERSONNEL
Study Director

(b) (6)
Charles River Laboratories Montreal ULC
Sherbrooke Site (CR-SHB)
Address as cited for Test Facility
Tel: (b) (6)
Fax:  (b) (6)
E-mail: (b) (6)
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Management Contact
(b) (6)
Address as cited for Test Facility
Tel: (b) (6)
Fax:  (b) (6)
E-mail: (b) (6)
Individual Scientists (IS) at the Test Facility
Ophthalmology (b) (6)
22022 Transcanadienne
Senneville, QC H9X 3R3
Canada
Tel: | (b) (6)
E-mail: (b) (6)
Analytical Chemistry
(Concentration and
Particle Size Analysis) (b) (6)
Charles River Laboratories Montreal ULC
Senneville Site (CR-MTL)
22022 Transcanadienne
Senneville, QC H9X 3R3
Canada
Tel: (b) (6)
E-mail: (b) (6)
Immunology
(Purity Analysis) (b) (6)
Charles River Laboratories Montreal ULC
Senneville Site (CR-MTL)
22022 Transcanadienne
Senneville, QC H9X 3R3
Canada
Tel: (b) (6)
E-mail: (b) (6)
Study Plan Amendment 6 Page 8
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Immunology

(Cytokine Analysis) (b) (6)

Charles River Laboratories Montreal ULC
Sherbrooke Site (CR-SHB)

1580 Ida-Métivier

Sherbrooke, QC J1E 0B5

Canada
Tel: (b) (6)
E-mail: (b) (6)

Each IS is required to report any deviations or other circumstances that could affect the quality or
integrity of the study to the Study Director in a timely manner. Each IS will provide a report
addressing their assigned phase of the study, which will be included as an appendix to the Final
Report. The phase report will include the following:

e A listing of critical computerized systems used in the conduct and/or interpretation of the
assigned study phase

Principal Investigators (PI) at a Test Facility-designated Test Site

Pathology (b) (6)
Charles River Laboratories, Inc. (PAI-FDK)
15 Worman's Mill Ct., Suite I
Frederick, MD 21701, USA
Main Telephone: (D) (6)
Direct Telephone: (D) (6)
E-mail: (b) (6)

Each PI is required to report any deviations or other circumstances that could affect the quality or
integrity of the study to the Study Director in a timely manner. Each PI will provide a report
addressing their assigned phase of the study, which will be included as an appendix to the Final
Report. The phase report will include the following:

e A Statement of Compliance
e A QA Statement

e The archive site for all records, samples, specimens and reports generated from the phase or
segment (alternatively, details regarding the retention of the materials may be provided to the
Study Director for inclusion in the Final Report)

e A listing of critical computerized systems used in the conduct and/or interpretation of the
assigned study phase
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PI at Sponsor-designated Test Site

Anti-Therapeutic
Antibody Analysis (b) (6)
Integrated BioTherapeutics, Inc.
4 Research Court
Suite 300
Rockville, MD 20850, USA
Tel: (D) (6)
Fax:  (b) (6)
E-mail: (b) (6)

Each PI is required to report any deviations or other circumstances that could affect the quality or
integrity of the study to the Study Director in a timely manner. Each PI will provide a report
addressing their assigned phase of the study, which will be included as an appendix to the Final
Report. The phase report will include the following:

e The archive site for all records, samples, specimens and reports generated from the phase or
segment (alternatively, details regarding the retention of the materials may be provided to the
Study Director for inclusion in the Final Report)

e A listing of critical computerized systems used in the conduct and/or interpretation of the
assigned study phase
8. TEST AND REFERENCE ITEMS

8.1. Test Item
Identification: mRNA-1706
Supplier: Moderna Therapeutics, Inc.
Batch (Lot) Number: MTDP16064
Concentration: 1.7 /2.2* mg/mL
Retest Date: 6 months after date of manufacture
Physical Description: White to off-white lipid nanopacticle dispersion

Storage Conditions: Kept in a refrigerator set to maintain 4°C

* Concentration based on SoA released on 11 October 2016 / Concentration based on SoA released on
03 May 2017

8.2. Reference Item

Identification: Phosphate-buffered Saline (PBS) pH 7.2
Supplier: Will be included in the Final Report
Study Plan Amendment 6 Page 10
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Batch (Lot) Number: Will be included in the Final Report
Expiration Date: Will be included in the Final Report
Physical Description: Liquid

Storage Conditions: Kept in a controlled temperature area set to maintain 21°C

8.3. Test and Reference Item Characterization

The Sponsor will provide to the Test Facility documentation of the identity, strength, purity and
composition for the Test Item. A Certificate of Analysis or equivalent documentation will be
provided for inclusion in the Final Report. The Sponsor will also provide information
concerning the regulatory standard that was followed for these evaluations.

The Sponsor has appropriate documentation on file concerning the method of synthesis,
fabrication or derivation of the Test and Reference Item, and this information is available to the
appropriate regulatory agencies should it be requested.

8.4. Analysis of Test Item

A sample (2 vials) of the Test Item will be taken on the completion of the dosing period.
Analysis of bulk Test Item for concentration, particle size and purity will be performed.

The first vial will be transferred (on ice pack) to the analytical laboratory at the Test Facility for
concentration and particle size analysis.

The second vial will be transferred (on ice pack) to the molecular biology laboratory at the Test
Facility for purity analysis.

Purity and Particle size analysis will be performed by IEX- HPLC, Differential Light Scattering
(DLS) and capillary electrophoresis (CE) using validated analytical procedures.

Any residual/retained analytical samples (and Test Item used in analysis) will be discarded
before issue of the Final Report.

8.5. Reserve Samples

For each batch (lot) of Test and Reference Item, a reserve sample (1 mL, 1 vial or 100 mg) will
be collected and maintained under the appropriate storage conditions by the Test Facility.

8.6. Test and Reference Item Inventory and Disposition

Records of the receipt, distribution, storage, and disposition of Test and Reference Items will be
maintained. With the exception of reserve samples, all unused Sponsor-supplied bulk Test Item
will be discarded prior to report finalization.
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9. SAFETY

The safety precautions for the Test Item and dose formulations will be documented in a Test
Material Safety Data Sheet (TMSDS) based on the information provided by the Sponsor either
by an MSDS or similar document.

10. DOSE FORMULATION AND ANALYSIS

10.1. Preparation of Reference Item

Dose formulation preparations will be performed under a laminar flow hood using clean
procedures.

The Reference Item, Phosphate Buffered Saline pH 7.2, will be dispensed on days of dosing (i.e.
Days 1, 15 and 29) for administration to Group 1 control animals and as required to dilute the
bulk Test Item for administration to Groups 2 to 4 animals. The aliquots will be stored in a
refrigerator set to maintain 4°C until use. They will be removed from the refrigerator and
allowed to warm to room temperature for at least 30 minutes before dosing.

Any residual volumes will be discarded unless otherwise requested by the Study Director.

10.2. Preparation of Test Item

Dose formulation preparations will be performed under a laminar flow hood using clean
procedures.

Test Item dosing formulations will be diluted with Phosphate Buffered Saline, pH 7.2, as
necessary for administration. The dosing formulations will be prepared on each days of dosing
(i.e. Days 1, 15 and 29) and will be stored in a refrigerator set to maintain 4°C. The dose
formulations will be allowed to warm to room temperature for at least 30 minutes prior to
dosing. Alternatively, the aliquots can be transferred directly to room temperature.

Any residual volumes of formulated Test Item will be stored in a refrigerator set at 4°C and will
be shipped on ice pack to the sponsor at the following address :

Shipping Contact

(b) (6)
Moderna Therapeutics
300 Technology Sq, 3rd Floor
Cambridge MA 02139
E-mail: (b) (6)

Residual volumes of formulated Test Item will be analyzed for mRNA/lipid identity
confirmation. Results will be provided to the Test Facility and will not be included in the report
unless deemed appropriate by the Study Director.

Study Plan Amendment 6 Page 12
Test Facility Study No. 5002045

FDA-CBER-2022-908-0017779



Appendix 1

Page 283
Test Facility Study No. 5002045

10.3. Sample Collection and Analysis

Dose formulation samples will be collected for analysis as indicated in the following table.
Additional samples may be collected and analyzed at the discretion of the Study Director.

Dose Formulation Sample Collection Schedule

Interval® Homogeneity Concentration Sampling From
Day 1 All groups” All groups Dosing container
Day 29 N/A All groups Dosing container

N/A = Not applicable.

* The homogeneity results obtained from the top, middle and bottom preparations will be averaged and utilized as

the concentration results.

® Samples will be collected on the first preparation of the study and on the last preparation of the study.

Samples to be analyzed will be submitted as soon as possible following collection.

All samples to be analyzed will be transferred (on ice pack) to the analytical laboratory.

Any residual/retained analytical samples (and Test Item used in analysis) will be discarded
before issue of the Final Report.

10.3.1.  Analytical Method

Analyses described below will be performed by IEX-HPLC using a validated analytical
procedure (CR-MTL Study No. 1801737).

10.3.1.1.Concentration and Homogeneity Analysis

Samples for Analysis:

Backup Samples:

Sampling Containers:

Sample Volume:
Storage Conditions:

Acceptance Criteria:

Study Plan Amendment 6

Duplicate top, middle, and bottom samples (duplicate middle only
from Group 1); sent for analysis as noted in Section 10.3. On days
where only concentration analysis is required, the formulation will
only be sampled from the middle.

Triplicate top, middle, and bottom samples (duplicate middle only
from Group 1); maintained at the Test Facility. Backup samples
may be analyzed at the discretion of the Study Director. On days
where only concentration analysis is required, the formulation will
only be sampled from the middle.

Appropriate sized glass containers.
0.5 mL for analysis and backup samples.
Kept in a refrigerator set to maintain 4°C.

For concentration, the criteria for acceptability will be mean
sample concentration results within or equal to + 15% of
theoretical concentration. Each individual sample concentration
result within or equal to = 20%. For homogeneity, the criteria for
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acceptability will be a relative standard deviation (RSD) of
concentrations of < 5% for each group.

10.3.1.2. Stability Analysis

There will be no stability analysis performed for concentration used on this study.

11. TEST SYSTEM

Species: Rat

Strain: Crl:CD(SD) Sprague-Dawley rat

Source: Charles River Canada Inc., St. Constant, QC,
Canada

Number of Males Ordered: 60

Number of Females Ordered: 60

Target Age at Arrival: 4 to 8 weeks

Target Weight at Arrival: 126 to 150 g (males)

101 to 125 g (females)

The actual age, weight, and number of animals received will be listed in the Final Report.

11.1. Justification of Test System and Number of Animals

The Sprague Dawley rat was chosen as the animal model for this study as it is an accepted rodent
species for preclinical toxicity testing by regulatory agencies.

The total number of animals to be used in this study is considered to be the minimum required to
properly characterize the effects of the Test Item. This study has been designed such that it does
not require an unnecessary number of animals to accomplish its objectives.

At this time, studies in laboratory animals provide the best available basis for extrapolation to
humans and are required to support regulatory submissions. Acceptable models which do not
use live animals currently do not exist.

11.2. Animal Identification

Each animal will be identified using a subcutaneously implanted electronic identification chip.

11.3. Environmental Acclimation

A minimum acclimation period of 15 days will be allowed between animal receipt and the start
of dosing in order to accustom the animals to the laboratory environment.
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11.4. Selection, Assignment, Replacement, and Disposition of Animals

Animals will be assigned to groups by a stratified randomization scheme designed to achieve
similar group mean body weights. Males and females will be randomized separately. Animals
in poor health or at extremes of body weight range will not be assigned to groups.

Before the initiation of dosing, any assigned animals considered unsuitable for use in the study
will be replaced by alternate animals obtained from the same shipment and maintained under the
same environmental conditions.

After initiation of dosing, study animals may be replaced during the replacement period with
alternate animals in the event of accidental injury, non-Test Item-related health issues, or similar
circumstances.

The alternate animals may be used as replacements on the study within 1 day.

The disposition of all animals will be documented in the study records.
12. HUSBANDRY

12.1. Housing

Animals will be group housed (up to 3 animals of the same sex and same dosing group together)
in polycarbonate cages containing appropriate bedding equipped with an automatic watering
valve. These housing conditions will be maintained unless deemed inappropriate by the Study
Director and/or Clinical Veterinarian. The room(s) in which the animals will be kept will be
documented in the study records.

Animals will be separated during designated procedures/activities. Each cage will be clearly
labeled with a color-coded cage card indicating study, group, animal number(s), and sex. Cages
will be arranged on the racks in group order. Where possible, control group animals will be
housed on a separate rack from the Test [tem treated animals.

12.2. Environmental Conditions

The targeted conditions for animal room environment will be as follows:

Temperature: 19°C to 25°C

Humidity: 30% to 70%

Light Cycle: 12 hours light and 12 hours dark (except during designated
procedures)

12.3. Food

PMI Nutrition International Certified Rodent Chow No. SCR4 will be provided ad libitum
throughout the study, except during designated procedures. The same diet in meal form may be
provided to individual animals as warranted by clinical signs (e.g., broken/damaged incisors or
other health changes).
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The feed is analyzed by the supplier for nutritional components and environmental contaminants.
Results of the analysis are provided by the supplier and are on file at the Test Facility.

It is considered that there are no known contaminants in the feed that would interfere with the
objectives of the study.

12.4. Water

Municipal tap water after treatment by reverse osmosis and ultraviolet irradiation will be freely
available to each animal via an automatic watering system (except during designated
procedures). Water bottles can be provided, if required.

Periodic analysis of the water is performed, and results of these analyses are on file at the Test
Facility.

It is considered that there are no known contaminants in the water that could interfere with the
outcome of the study.

12.5. Animal Enrichment

Animals will be socially housed for psychological/environmental enrichment and will be
provided with items such as a hiding tube and a chewing object, except during study
procedures/activities.

12.6. Veterinary Care

Veterinary care will be available throughout the course of the study and animals will be
examined by the veterinary staff as warranted by clinical signs or other changes. All veterinary
examinations and recommended therapeutic treatments, if any, will be documented in the study
records.

In the event that animals show signs of illness or distress, the responsible veterinarian may make
initial recommendations about treatment of the animal(s) and/or alteration of study procedures,
which must be approved by the Study Director or Scientific designate. All such actions will be
properly documented in the study records and, when appropriate, by study plan amendment.
Treatment of the animal(s) for minor injuries or ailments may be approved without prior
consultation with the Sponsor representative when such treatment does not impact fulfillment of
the study objectives. If the condition of the animal(s) warrants significant therapeutic
intervention or alterations in study procedures, the Sponsor representative will be contacted,
when possible, to discuss appropriate action. If the condition of the animal(s) is such that
emergency measures must be taken, the Study Director and/or clinical veterinarian will attempt
to consult with the Sponsor representative prior to responding to the medical crisis, but the Study
Director and/or veterinarian has authority to act immediately at his/her discretion to alleviate
suffering. The Sponsor representative will be fully informed of any such events.
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13. EXPERIMENTAL DESIGN

Experimental Design

G Test Dose Level® Dose Dose No. of Animals
;‘:}“P Ma teesrial (ose/ doesvee) Volume | Concentration® Main Study Recovery Study
: e (nL/dose) (mg/mL) Males Females | Males | Females
1 | Reference 0 200 0 10 10 5 5
Item
mRNA-
2 1706 10/1 200 0.05/0.07 10 10 - -
mRNA-
3 1706 50/ 65 200 0.25/0.33 10 10 - -
4 m{l{%}? 100/129 200 0.5/0.65 10 10 5 5
- = Not applicable

? Values based on SoA issued on 11 October 2016 / Values based on SoA issued on 03 May 2017.

13.1. Administration of Test and Reference Items

The Test and Reference Items will be administered to the appropriate animals via intramuscular
injection into the lateral compartment of the thigh on Days 1, 15 and 29, the injection site will be
alternated on each dosing occasion. The volume for each dose will be administered using a
syringe/needle within the demarcated area. The first day of dosing will be designated as Day 1.

The injection area will be marked as frequently as required to allow appropriate visualization of
administration sites. Hair may be clipped or shaved if required to improve visualization of the
injection sites. The injection site will be documented in the raw data for each dose administered.

13.2. Justification of Route and Dose Levels

The intramuscular route of exposure was selected because this is the intended route of human
exposure.

The dose levels for this toxicology study were chosen to approximate a substantial multiple of
the anticipated clinical starting dose and top clinical dose. The highest dose to be tested is
expected to represent the intended maximum human clinical dose and volume and will be
administered by the clinical route (intramuscular). At this dose level, minimal systemic toxicity
is expected, but it is possible mild to moderate injection site reaction (redness, swelling) and
potentially elevation of systemic cytokine/acute phase markers may be observed. The mid- and
low-dose were selected to evaluate the dose-dependent effect of this compound.

14. IN-LIFE PROCEDURES, OBSERVATIONS, AND MEASUREMENTS

The in-life procedures, observations, and measurements listed below will be performed for all
main study and recovery animals. During the study, additional evaluations to those described
below and/or scheduled, and considered necessary by the Study Director and/or Veterinarian to
assess health status will be conducted and duly documented. More frequent observations may be
undertaken if considered appropriate.
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14.1. Mortality/Moribundity Checks

Frequency: Twice daily, once in the morning and once in the afternoon,
throughout the study.

Procedure: Animals will be observed for general health/mortality and
moribundity. Animals will not be removed from cage during
observation, unless necessary for identification or confirmation of
possible findings.

14.2. Clinical Observations

14.2.1. Detailed Clinical Observations

Frequency: Weekly during the dosing and recovery periods, and at least every
two weeks during the predosing period.

Procedure: Animals removed from the cage for examination.

14.3. Local Irritation Assessment

Frequency: On days of dosing; at least 24 and 72 hours post-dose (end of each
group). Weekly when there is no dosing and during the recovery
period. Following Day 29 dosing, no assessment will be
performed on main animals at 72 hours postdose as animals will be
sent to necropsy on Day 30.

Procedure: All animals will have the dose injection site examined for signs of
erythema/edema. Observations will be scored according to the
Local Irritation Assessment scoring table as follows:

Erythema (Redness) Score
No erythema 0
Very slight erythema 1
Mild erythema 2
Moderate to severe erythema 3
Severe erythema (beet redness to slight eschar formation, injury in depth) 4
Notable dermal lesion (maximized) M
Edema (Swelling)

No edema 0
Very slight edema 1
Slight edema 2
Moderate edema 3
Severe edema 4
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Any other abnormalities will be recorded as they are observed.

14.4. Body Weights

Frequency: Weekly during the dosing and recovery periods, and at least every
two weeks during the predosing period.

Procedure: Animals will be individually weighed. A fasted weight will be
recorded on the day of necropsy. Terminal body weights will not
be collected from animals found dead or euthanized moribund.

14.5. Food Consumption

Frequency: Weekly, starting Day -7, throughout the dosing and recovery
periods.
Procedure: Food consumption will be quantitatively measured except for on

the day of scheduled euthanasia.

14.6. Ophthalmic Examinations

Frequency: Once prestudy and again toward the end of Week 4 of the dosing
period. During Week 2 of the recovery period if Test Item-related
findings are observed during the dosing period.

Procedure: All animals will be subjected to funduscopic (indirect
ophthalmoscopy) and biomicroscopic (slit lamp) examinations.
The mydriatic used will be Atropine 0.126%.

Evaluation: A report will be included as an appendix to the Final Report.
15. LABORATORY EVALUATIONS
15.1. Clinical Pathology

15.1.1. Sample Collection

Blood will be collected from the abdominal aorta following isoflurane anesthesia. After
collection, samples will be transferred to the appropriate laboratory for processing.

Animals will be fasted overnight before blood sampling (for clinical chemistry). Samples will be
collected according to the following table.
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Samples for Clinical Pathology Evaluation
. . . Clinical
Group Nos. Time Point Hematology Coagulation Chemistry
1to4" Day 30 X X X
1 and 4 Day 43 X X X
Unscheduled el}thanasm Before euthanasia X X X
(when possible)

X = Sample to be collected
: Samples will only be collected from those animals scheduled for euthanasia on Day 30.

Any residual/retained clinical pathology samples will be discarded before issue of the Final
Report.

15.1.2. Hematology
Target Volume: 0.5 mL
Anticoagulant: EDTA

Hematology Parameters

Red blood cell count
Hemoglobin concentration
Hematocrit
Mean corpuscular volume
Red Blood Cell Distribution Width
Mean corpuscular hemoglobin concentration
Mean corpuscular hemoglobin
Reticulocyte count (absolute)
Platelet count

White blood cell count
Neutrophil count (absolute)
Lymphocyte count (absolute)
Monocyte count (absolute)
Eosinophil count (absolute)
Basophil count (absolute)
Large unstained cells (absolute)

A blood smear will be prepared from each hematology sample. Blood smears will be labeled,
stained, and stored. Blood smears may be read to investigate results. If additional examination
of blood smears is deemed necessary, the smears may be subsequently evaluated and this
evaluation will be described in a study plan amendment.

15.1.3.  Coagulation

Target Volume: 1.2 mL (in a 1.3 mL tube)
Anticoagulant: Citrate

Processing: To plasma

Coagulation Parameters

Prothrombin time
Sample Quality

Activated partial thromboplastin time
Fibrinogen
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15.1.4.  Clinical Chemistry

Target Volume: 0.7 mL

Anticoagulant: None, collected in serum separator tubes
Processing: To serum

Clinical Chemistry Parameters

Alanine aminotransferase Total protein
Aspartate aminotransferase Albumin
Alkaline phosphatase Globulin
Gamma-glutamyltransferase Albumin/globulin ratio
Creatine Kinase Glucose
Total bilirubin® Cholesterol
Urea nitrogen Triglycerides
Creatinine Sodium
Calcium Potassium
Phosphorus Chloride
Sample Quality

*  When total bilirubin is > 0.5 mg/dL, indirect and direct bilirubin will also be measured.
15.1.5. Bone Marrow Smear Evaluation (Optional)

Bone marrow smears will be collected and prepared as described in the Tissue Collection and
Preservation table (Section 16.5). Evaluation of stained smears may be added by amendment at
the discretion of the Study Director in consultation with the pathologist and the Sponsor.

15.2. Laboratory Investigations (Cytokine analysis)

Blood will be collected from the jugular vein of all recovery animals and preterminally
euthanized animals (recovery animals only). After collection, blood samples for serum will be
transferred at ambient room temperature and blood samples for plasma will be transferred on wet
ice to the appropriate laboratory for processing.
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Sample Collection Schedule
Target Blood Volume (mL) 0.5 0.5
Anticoagulant None (SST) EDTA
e . (b) (4)
Centrifugation setting
Timepoints Sample Type
No. of
Day Hrs Males/ IFN-a IL-1B, IL-6, TNF-a, IP-10, MIP-1-a, MCP-1
Females
1 6 5/5 X X
15 6 5/5 X X
29 6 5/5 X X
43 N/A 5/5 X X
Matrix Serum Plasma
Volume per aliquot all volume all volume
(uh)
Number of aliquot(s) 1 1
Storage copdlt.lon _80°C _80°C
(set to maintain)
Responsible Lab CR-SHB CR-SHB

X = Sample to be collected; N/A = not applicable
The number of aliquots and volumes are targets that may be adjusted based on sample volume
availability.

The samples will be analyzed by the Immunology department. Analysis for IL-18, IL-6, TNF-a,
IP-10, MIP-1-a and MCP-1 will be conducted using a multiplex Luminex method. An ELISA
method will be used for the analysis of IFN-a. The procedures to be followed during the course
of this study along with the assays acceptance criteria will be detailed in the appropriate
analytical procedure. Samples will be analyzed in duplicate.

Following Study Director approval, any residual/retained samples will be discarded prior to
report finalization.

An Immunology Report will be included as an appendix to the Final Report.

15.3. Anti-therapeutic Antibody (ATA) Sample Collection, Processing, and Analysis

Blood will be collected from all animals by jugular venipuncture and/or via the abdominal aorta
while under isoflurane anesthesia (terminal and unscheduled samples).

Time Points: Before initiation of dosing and at study termination (on Day 30 for
main animals and on Day 43 for recovery animals).

Target Volume: 0.5 mL

Anticoagulant: None, collected in serum separator tubes

Processing: To serum
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Samples will be mixed gently and allowed to clot at room temperature until centrifugation which
will be carried out as soon as practical (not exceeding 60 minutes after collection). The samples
will be centrifuged for (B) (4) in a refrigerated centrifuge (set to maintain 55’2 at (B (4)

The resultant serum will be separated, transferred to uniquely labeled clear polypropylene tubes,
frozen immediately over dry ice and transferred to a freezer set to maintain -80°C.

Samples will be shipped on dry ice to:

Shipping Contact
(b) (6)
Integrated BioTherapeutics, Inc.
4 Research Court
Suite 300
Rockville, MD 20850, USA
Tel: . (b) (6)
Fax.  (b) (6)
E-mail: (b) (6)

The test site will be notified before shipment of the samples. Upon receipt at the immunology
laboratory, the samples will be stored at -80°C.

The samples will be analyzed for rat anti-ZIKA antibodies using a qualified ELISA method.

Any residual/retained samples will be maintained for a minimum of 6 months following issuance
of the Audited Draft Report after which samples will be discarded. Alternatively,
residual/retained samples will be discarded prior to the 6 month period should the issuance of the
Final Report occur prior to the end of the 6 month retention period. An earlier discard of these
residual/retained samples may also be requested and authorized by the Study Director.

An Anti-therapeutic Antibody Report will be included as an appendix to the Final Report.
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16. TERMINAL PROCEDURES

Terminal procedures are summarized in the following table:

Terminal Procedures for Main Study and Recovery Animals

N(.)' of Scheduled Necropsy Procedures
Group Animals . . .
Euthanasia : Histology Histopathology
No. M F Da Necrobs Tissue Organ
Y PSY | Collection Weights
1 10 10 Full Tissue® Full Tissue®
2 10 | 10 Full Tissue® ?r"sstl%‘?s"’ns
30 X X X arge Llssues
3 10| 10 Full Tissue® | Oross Lesions
Target Tissues
4 10 10 Full Tissue® Full Tissue®
1 5 5 Full Tissue® Full Tissue®
43 X X X . .
4 5 5 Full Tissue Full Tissue
Unscheduled Deaths X X - Full Tissue® Full Tissue®
Standard
Replaced animals (prestudy)” X Diagnostic - - -
List
Replaced animals (after dosing start) X X - - -

X = Procedure to be conducted; - = Not applicable.
* See Tissue Collection and Preservation table for listing of tissues.
®  Animals found dead or euthanized before the initiation of dosing.

16.1. Unscheduled Deaths

If a main study or recovery animal dies on study, a complete necropsy examination will be
conducted and specified tissues will be saved. If necessary, the animal will be refrigerated to
minimize autolysis.

Main or recovery animals may be euthanized for humane reasons as per Test Facility SOPs. The
samples for evaluation of clinical pathology parameters, cytokines and antibody analysis will be
obtained if possible as specified in Section 15. These animals will undergo exsanguination by
incision from the abdominal aorta following isoflurane anesthesia unless deemed inappropriate
by the Study Director and/or the clinical veterinarian and will undergo complete necropsy
examination, and specified tissues will be retained. If necessary, the animal will be refrigerated
(set to maintain 4°C) to minimize autolysis.

Animals found dead or euthanized before the initiation of dosing will be subject to complete
necropsy examination and limited tissue retention (standard diagnostic tissue list). Any animal
replaced after the start of dosing will be subject to complete necropsy examination and tissues
will be retained (as per Tissue Collection and Preservation section), and any data generated will
not be included in the report unless deemed appropriate by the Study Director.
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16.2. Scheduled Euthanasia

Main study and recovery animals surviving until scheduled euthanasia will have a terminal body
weight recorded, samples for clinical pathology and antibody analysis will be collected (as
appropriate), and will be euthanized by exsanguination by incision from the abdominal aorta
following isoflurane anesthesia. When possible, the animals will be euthanized rotating across
dose groups such that similar numbers of animals from each group, including controls, will be
necropsied throughout the day. Animals will be fasted overnight before their scheduled
necropsy.

16.3. Necropsy

Main and recovery animals will be subjected to a complete necropsy examination, which will
include evaluation of the carcass and musculoskeletal system; all external surfaces and orifices;
cranial cavity and external surfaces of the brain; and thoracic, abdominal, and pelvic cavities
with their associated organs and tissues.

Necropsy procedures will be performed by qualified personnel with appropriate training and
experience in animal anatomy and gross pathology. A veterinary pathologist, or other suitably
qualified person, will be available.

At the discretion of the necropsy supervising pathologist, images may be generated for
illustration of or consultation on gross observations. Generation of such images will be
documented and communicated to the Study Director. Images and associated documentation
will be retained and archived.

16.4. Organ Weights

The organs identified for weighing in the Tissues Collection and Preservation table will be
weighed at necropsy for all scheduled euthanasia animals. Organ weights will not be recorded
for animals found dead or euthanized in poor condition or in extremis. Paired organs will be
weighed together. In the event of gross abnormalities, in addition to the combined weight, the
weight of each organ of a pair may be taken and entered as a tissue comment. Organ weight as a
percent of body weight (using the terminal body weight) and organ weight as a percent of brain
weight will be calculated.

16.5. Tissue Collection and Preservation

Representative samples of the tissues identified in the Tissue Collection and Preservation table in
ATTACHMENT A will be collected from all animals and preserved in 10% neutral buffered
formalin, unless otherwise indicated. Additional tissue samples may be collected to elucidate
abnormal findings.
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17. HISTOLOGY AND HISTOPATHOLOGY

17.1. Histology

Tissues in the Tissue Collection and Preservation table from animals identified in the Terminal
Procedures table will be embedded in paraffin, sectioned, mounted on glass slides, and stained
with hematoxylin and eosin.

17.2. Histopathology

Histopathological evaluation will be performed by a board-certified veterinary pathologist.
Target tissues identified by the study pathologist during microscopic evaluation will be
communicated to the study Director; tissues will be evaluated and reported. Any additional
stains or evaluations, if deemed necessary by the pathologist, will be added by study plan
amendment following discussion with the Study Director and in consultation the Sponsor.

At the discretion of the study pathologist and after acknowledgement by the Study Director,
images may be captured for consultation purposes.

The appropriate Charles River Laboratories, Pathology Associates Test Site will be contacted for
the slide shipping address.

17.3. Pathology Peer Review
A pathology peer review will be conducted by:

(b) (6)
Moderna Therapeutics
200 Technology Square, 3rd Floor
Cambridge, MA 02116
Tel: (b) (6)
E-mail: (b) (6)

The peer review statement or equivalent documentation will be included as an appendix to the
Final Report.
18. CONSTRUCTED VARIABLES

Body Weight Gains Calculated between at least each interval as well as
between the beginning and end of each phase

Organ Weight relative to Body Weight Calculated against the Terminal body weight for
scheduled intervals

Organ Weight relative to Brain Weight Calculated against the brain weight for scheduled
intervals
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19. STATISTICAL ANALYSIS

All statistical tests will be conducted at the 5% significance level. All pairwise comparisons will
be conducted using two sided tests and will be reported at the 0.1%, 1%, and 5% levels.

Numerical data collected on scheduled occasions for the listed variables will be analyzed as
indicated according to sex and occasion. Descriptive statistics number, mean and standard
deviation (or %CV or SE when deemed appropriate) will be reported whenever possible. Values
may also be expressed as a percentage of predose or control values when deemed appropriate.
Inferential statistics will be performed according to the matrix below when possible, but will
exclude semi-quantitative data, and any group with less than 3 observations.

Statistical Matrix

Statistical Method

Variables for Inferential Analysis Parametric/ Non-Parametric

Body Weight
Hematology Variables
Coagulation Variables

Clinical Chemistry Variables
Cytokine Analysis

Organ Weights

Body Weight Gains

Organ Weight relative to Body Weight

ot el kel Eal bt b bl b

Organ Weight relative to Brain Weight

The following pairwise comparisons will be made:
Group2 vs. Group 1
Group3 vs. Group 1
Group4 vs. Group 1

19.1. Parametric/Non-Parametric
Levene’s test will be used to assess the homogeneity of group variances.

Datasets with at least 3 groups will be compared using an overall one-way ANOVA F-test if
Levene’s test is not significant or the Kruskal-Wallis test if it is. If the overall F-test or Kruskal-
Wallis test is found to be significant, then the above pairwise comparisons will be conducted
using Dunnett’s or Dunn’s test, respectively.

Datasets with 2 groups (the designated control group and 1 other group) will be compared using
a t-test if Levene’s test is not significant or Wilcoxon Rank-Sum test if it is.

20. COMPUTERIZED SYSTEMS

The following critical computerized systems may be used in the study. The actual critical
computerized systems used will be specified in the Final Report.
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Data for parameters not required by study plan, which are automatically generated by analytical
devices used will be retained on file but not reported. Statistical analysis results that are
generated by the program but are not required by study plan and/or are not scientifically relevant
will be retained on file but will not be included in the tabulations.

Critical Computerized Systems

System Name

Description of Data Collected and/or Analyzed

Provantis

In-life; clinical pathology; postmortem

Dispense

Test Material receipt, accountability and/or formulation
activities

SRS (CR-MTL in-house application built with
SAS) and SAS system for Windows and/or In-
house reporting software Nevis 2012 (using
SAS)

Statistical analyses of numerical in-life, clinical pathology and
postmortem data

Mesa Laboratories AmegaView CMS

Continuous Monitoring System. Monitoring of standalone
fridges, freezers, incubators, and selected laboratories to
measure temperature, relative humidity, and CO2, as
appropriate

Johnson Controls Metasys

Building Automation System. Control of HVAC and other
building systems, as well as temperature/humidity control and
trending in selected laboratories and animal rooms

Empower 3 (Waters Corporation)

Data acquisition for dose formulation analysis, including
regression analysis and measurement of concentration and
recovery of dose formulations using HPLC

BioPlex Manager Biomarker data collection
Softmax Pro GxP IFN-a data collection
Watson LIMS Biomarker data analysis

21. AMENDMENTS AND DEVIATIONS

Changes to the approved study plan shall be made in the form of an amendment, which will be
signed and dated by the Study Director. Every reasonable effort will be made to discuss any
necessary study plan changes in advance with the Sponsor.

All study plan and SOP deviations will be documented in the study records. Deviations from the
study plan and/or SOP related to the phase(s) of the study conducted at a Test Site shall be
documented, acknowledged by the PI/IS, and reported to the Study Director for
authorization/acknowledgement. The Study Director will notify the Sponsor of deviations that
may result in a significant impact on the study as soon as possible.

22. RETENTION OF RECORDS, SAMPLES, AND SPECIMENS

All study-specific raw data, electronic data, documentation, study plan, retained samples and
specimens, and interim (if applicable) and final reports will be archived by no later than the date
of final report issue. All materials generated by Charles River from this study will be transferred
to CR-MTL archive. One year after issue of the draft report, the Sponsor will be contacted to
determine the disposition of materials associated with the study.
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Records to be maintained will include, but will not be limited to, documentation and data for the
following:

e Study Plan, study plan amendments, and deviations

e Study schedule

e Study-related correspondence

e Test system receipt, health, and husbandry

e Test and Reference Item receipt, identification, preparation, and analysis

¢ In-life measurements and observations

e Clinical pathology, cytokines and ATA sample collection and/or evaluation
e Gross and microscopic observations and related data

e Organ weight measurements

e Statistical analysis results

23. REPORTING

A comprehensive Draft Report will be prepared following completion of the study and will be
finalized following consultation with the Sponsor. The report will include all information
necessary to provide a complete and accurate description of the experimental methods and
results and any circumstances that may have affected the quality or integrity of the study.

The Sponsor will receive an electronic version of the Draft and Final Report provided in Adobe
Acrobat PDF format (hyperlinked and searchable at final) along with a Microsoft Word version
of the text. The PDF document will be created from native electronic files to the extent possible,
including text and tables generated by the Test Facility. Report components not available in
native electronic files and/or original signature pages will be scanned and converted to PDF
image files for incorporation. An original copy of the report with the Test Facility’s handwritten
signatures will be retained.

Reports should be finalized within 6 months of issue of the Draft Report. If the Sponsor has not
provided comments to the report within 6 months of draft issue, the report will be finalized by
the Test Facility unless other arrangements are made by the Sponsor.

24. ANIMAL WELFARE

24.1. Institutional Animal Care and Use Committee Approval

The study plan and any amendment(s) or procedures involving the care and use of animals in this
study will be reviewed and approved by CR-MTL Institutional Animal Care and Use Committee
(IACUC). During the study, the care and use of animals will be conducted with guidance from
the USA National Research Council and the Canadian Council on Animal Care (CCAC).
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AMENDMENT APPROVAL

B)(6)

(b) (6)
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SPONSOR APPROVAL
The Study Plan Amendment was approved by the Sponsor by email on 12 May 2017.

Test Facility Study No. 5002045

Study Plan Amendment 6 Page 31
5002045 Study Plan Amend 06 PDF version rendered on 12-May-17  14:24:41

FDA-CBER-2022-908-0017798



Appendix 1

ATTACHMENT A

Page 302
Test Facility Study No. 5002045

Tissue Collection and Preservation

Tissue

Weigh

Collect

Histology

Microscopic
Evaluation”

Comment

Animal identification

X

Artery, aorta

X

X

X

Body cavity, nasal

X

Bone marrow smear

Two bone marrow smears will be collected
from the femur at scheduled and
unscheduled necropsies (for possible
examination). Smears will not be collected
from animals that are found dead or from
animals that were euthanized moribund and
then stored in the refrigerator prior to
necropsy. Bone marrow smears are allowed
to air dry and are not fixed in formalin.

Bone marrow

Bone, femur

Bone, sternum

Brain

Seven brain levels to be examined to include
olfactory bulb (Examine in Body cavity,
nasal section level 4)

Cervix

Epididymis

Esophagus

Eye

Gland, adrenal

Gland, harderian

Gland, mammary

Gland, parathyroid

Gland, pituitary

Gland, prostate

Gland, salivary

Gland, seminal
vesicle

Gland, thyroid

Gross lesions/masses

Gut-associated
lymphoid tissue

Heart

Kidney

Large intestine,
cecum

Large intestine,
colon

Large intestine,
rectum

T I T I e I B A o e B e e P P e S P P E S e B I S P P
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Microscopic
Tissue Weigh | Collect | Histology | Evaluation® Comment
Liver X
Lung X

Lymph node,

mandibular

Lymph node,

mesenteric

ST I
I I El
ST I

Lymph node draining the administration
sites used on Day 29
(unilateral examination)

Lymph node draining administration sites
used on Day 29 (unilateral examination)
Quadriceps

Lymph node,
Inguinal

o
o
o

Lymph node,
Popliteal
Muscle, skeletal -
Nerve, optic -
Nerve, sciatic -
Ovary X
Pancreas -
Site, Injection -
Skin -
Small intestine,
duodenum
Small intestine,
ileum
Small intestine,
jejunum
Spinal cord -
Spleen X
Stomach -
Testis X
Thymus X
Tongue -
Trachea -
Urinary bladder -
Uterus X
Vagina -
X = Procedure to be conducted; - = Not applicable.
* At the discretion of the Study Pathologist, findings for extraneous tissues (nonspecified tissues in the Study
Plan that may be present on a slide as a result of collection of Study Plan tissues) will be recorded when
observed.

Thigh site used for injection on Day 29
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DEVIATIONS

All deviations that occurred during the study have been authorized/acknowledged by the
Study Director, assessed for impact, and documented in the study records. All study plan
deviations and those SOP deviations that could have impacted the quality or integrity of the
study are listed below.

None of the deviations were considered to have impacted the overall integrity of the study or the
interpretation of the study results and conclusions.

In-life Observations, Measurements, and Evaluations

On Day 13 for males and Day 12 for females, the mortality/moribundity check was not
performed in the AM. This deviation was considered to have had no impact on the animals
health since animals were in good conditions during the PM mortality check.

On Week 2 the food consumption could not be evaluated for animal Nos. 3004, 3005 and
3006. The food was dropped on the floor due to a technical oversight. This deviation was
considered during data interpretation and therefore had no impact on the study integrity.

For some animals, on Day 16, local irritation assessment for site 2 was performed 1 to
6 minutes before the 24 hours post dose due to a technical oversight. This had no impact on
the study integrity since this was a minor time deviation.

On Day 30, a hopper of food was found in the cage of female Nos. 2509 and 2510 and
therefore, animals were not fasted prior to their terminal body weight measurement. This
deviation was considered during data interpretation and therefore had no impact on the study
integrity.

Laboratory Evaluations

Samples for INF-a were analyzed with an ELISA kit which detects anti-IFN-a antibodies
instead of the cytokine IFN-a. Error was due to an incorrectly recorded vendor kit
identification during assay method development. The error was also propagated during
transfer of the method to the site(s) approved Analytical Procedure and Laboratory Method
(CAPA issued on 23 Aug 2017). Therefore, results could not be used for INF-a evaluation
and there is no remaining samples to repeat the analysis with the appropriate assay reagents.
Results were considered invalid and were not reported. The omission of IFN-a results on
this study does not have an impact on the overall study integrity as the remaining safety
endpoints on this study are sufficient for safety evaluation.
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e Some ATA blood samples were allowed to clot less than 20 minutes or more than 60 minutes
prior to centrifugation:

o Sample from animal No. 1003 allowed to clot at room temperature for 19 minutes
prior centrifugation.

o Sample from animal No. 2009 allowed to clot at room temperature for 16 minutes
prior centrifugation.

o Sample from animal No. 4009 allowed to clot at room temperature for 19 minutes
prior centrifugation.

o Sample from animal Nos. 1501 and 1502 allowed to clot at room temperature for
63 minutes prior centrifugation.

This deviation had no impact on the samples integrity since this was a minor time deviation.
Postmortem and Pathology

e Tissues that were supposed to be microscopically evaluated were not available on slides and
therefore, were not evaluated. Tissues are listed in the Individual Animal Data of the
Pathology report as not present. This deviation had no impact on the study integrity since
sufficient tissues were examined.
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Euwrofins Advamiar Laborastories, Inc. '

5451 Oberlin Drive, Suite 100 < eurofins

San Diego, CA 92121 Advantar

Phone: (858) 228-T788

Surnary af Analysis DATE: [ October 2006

Part | Release Testing of mRNA-1706 LNF Lot MTDP 16064

Protocol Number: Date Received at Product Description:
MEA-CDO19-RTI000] D0 Eurofins Advantar: 0.5mL of 2 mg/mL mRMNA-1706 in a white to off-
Documeni Mumber: whilte lipid nanopariicle dispersion
MEA-CO019-RTROM .00 (CPR12213) August 29, 2016
Time poini: Time Zero Product Lot #: Container/Closare:

Vinli 2 ml, 13 mm, Type I, 5-L FNT W/BB NV
WOS Serum/Lyophilization

Stopper: 13 mm, Serum, Novapure RP-52-F431,
Gy, FluroTec Coated Phag

Seal: 13 mm, Flip-Off, TruEdge TE (6-R)3767, Red
Dutton

Storage Condition: 5°C
MTDI 6064

ASSAY TEST
TARGET RANGE DATE RESULTS

ENA Content (mg/ml.)
(MBA-COD00-CGTMO0] 1.00)

1072016

Racterial Endoboxing
(USP<BS=)

HBioburden
{USP<61>)

The daka genevaded ol Eurolis Advantar and described within this Summary of Analysis were reviewed by the Project
Director for sccuracy and compliance with (iood Scientific Practices. Eurofins Advantar has archived the w data.

Oct- I, 2016
Date

MRA-CO09-RTRO001.00  Confidential - Eurofins Advantar Laboratories, Ine.  Page 1 of |
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Eurofins Advaniar Laboratories, Inc.
5431 Oberlin Drive, Suite 100

San Diego, CA 92121

Phone: (858) 228-7788

LY ary of Amelvsis

Test Facility Study No.

< eurofins |
Advantar

Page 307
5002045

DATE: 30 November 2016

Part 2, Release Testing of mRNA-1706 LNF Lot MTDP 16064

Frotocol Number:
MEA-CO0 9-RTPODO 00
Document Number:

Time poini: Time Zern
Storage Condition: 3°C

ASSAY
{TEST METHOD)

Appearance
(MRA-CO000-GTMO016.00)

MEA-CIH9-RTROO0Z.00 (CPRIZSSE)

Date Received al
Eurofins Advantar:

ﬁEEI.II 29, 2016

Product Descriplion:
0.5 ml. of 2 mg/ml mENA-1 T na while to off-
while lipid nanoparticle dispersion

Product Lai i;

MTDP 6064

TARGET RANGE

Container/Closure:

WVial: 2 ml., 13 mm, Type |, S-L FNT W/RB NV
WOS Serum/Lyophilizcation

Stopper: 13 mm, Serum, Novapure RP-5Z2-F451,
Giray, FluraTee Coated Plug,

Seal: 13 mm, Flip-OIT, TruEdge TE (6-B3767, Red

{CPRI2206 Page 7)

Identification
{MEA-CO000-GTMO019.00)

Purity
(MRA-COO00.GTMO0 19.00)

Conforms
PR ZI0T Pag

Related Impurities
(MREA-CO000-GTMO0 19.00)

Encapsulated *RNA
(MR A-COO00-GTM 14.00)

Mean Particle Size (nm)
(MRA-CODDD-GTMO015.01)

Polydispersity
(MRA-CODB0-GTMOG5.01)

l.ii'd Identification

Bt e it g of taindind
Cholesteral  Mhasches seseosion rime. of Marmdan
DEPC Ieliclarn acbeniain i of sandandl

(UHPLC-CAD)

Malchis refenton Lime of slandasd

Mumiches retention time of siandasd

11472016 T

Muatches retemion time of standard

(CPRI2206 ADR B1)

(UHPLC-CAD)

MRA-COD19-RTRO002.00  Confidential — Eurofins Advaniar Laboratorics, Inc.

11472016

Page 1 of 3
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Ewrofins Advantar Laboratories, Inc.
5451 Oberlin Drive, Suite 100

San Dicgo, CA 92121

Phone: (R58) 228-TTRR

¥ eurofins |
| Advantar

Test Facility Study No.

Page 308
5002045

DATE: 30 November 2006

Part 2, Release Testing of mRNA-1706 LNF Lot MTDP16064

ASSAY
(TEST METHOD)

Lipid Process and Degradation
Impuritics

TARGET RANGE

Report 1tal % Area and

RET

Protocol Number; Date Reeeived o Product Descripton:
MR A-CO01 9-RTPOM 00 Eurafins Advantar: 0.5 ml of 2 mg/ml, mRNA-1706 ina white 1o off-
Document Number: white lipid nanoparticle dispersion
| MRA-CO019-RTR0O002.00 (CPR12558) August 29, 2016
Time pasint: Time Zero Product Lot #: Container/Clasure:
Storage Condition: 5°C Vial: 2 ml., 13 mm, Type I, -1 FNT W/BD NV

Stopper: 13 mm, Seram, Novapure RP-52-F451,
Gray, FluraTee Coated Plug
Seal: 13 mm, Flip-OdT, TruEdge TE (6-B)3767, Red

Hulion

TEST
DATE

RESULTS

10/14/2016

pll
(MIRA-CO0DD-GTMOD 17.00)

Report result

02372016

Csmolality (mOsmkg)
{USP <785=>)
Particulote matter
(USP<TE8> Method 2)

Residual solvems from formulastion:
Ethanol
(MRA-CODO0-GTMOD18.01)
(USF <467>)

MRA-CO012-RTROO02.00

Repon result

Confidential — Eurofins Advantar Laboratories, Inc.

02372016

Page 20f 3
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Eurofins Advantar Laboratories, Inc,
5451 Oberlin Dinive, Suite 100

San Dicgo, CA 92121

Phone: (858) 228-778%8

eurofins |
| Advantar

DATE: 30 November 2006
Part 2, Release Testing of mRNA-1706 LNFP Lot MTDP 16064

e -
Mate Received at Product Description:
Eurolins Advaniar: 0.5 ml. of 2 mg/ml. mRMA-1706 in a white to off-

white lipid nanoparticle dispersion

Sy of Arar

Protocol Number:
MRA-CDO0 | 9=-RTHMM .00

Dreument Number:

MEA-CDOD2-RTROZ.00 (CPR12558) August 29, 2016

Time poini: Time Zero Praduet Lot #: Cantainer/Clasure:
Storage Condithon: 3°C Vial: 2 mL, 13 mm, Type [, 5-L FNT W/BE NV
MTDP 6064 WOS Serum/Lyophilization

Stopper: 13 mm, Serum, Novapure RP-52-Fa51,
Giray, FluraTee Coated Plug

Seal: 13 mm, Flip-Off, TruEdge TE (6-BI3767, Red
Button

ASSAY
(TEST METHOD)

TEST

DATE RESULTS

TARGET RANGE

Elemental lmpantics 162016

(ICP.OES) Repart Results

! Lyso-PEG-D1 & RET 0.3900.395 co-clute, peak skimming/splitting was used 1o integraze.

The duta generated sl Eurofins Advantar and described within this Summary of Analysis were reviewed by the Project
Directar for accuracy and compliance with Good Scientific Practices. Eurefins Advantar has archived the raw data,

(b) (6)

j\_in\f. 39: 2016

Date

MRA-CO019-RTRO002.00  Confidential — Eurofing Advantar Laboratories, Ine.  Page 3 of 3
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Eurofins Advantar Laboratories, Inc.
5451 Oberlin Drive, Suite 100

San Diego, CA 92121

Phone: (858) 228-7788

<k eurofins

Page 310
Test Facility Study No. 5002045

Advantar

DATE: 3 May 2017

Part | Release Testing of mRNA-1706 LNP Lot MTDP16064

RMA Conient (mg/ml.)
(MRA-CO000-G TMO0 11.00)

Bacterial Endotoxins
(USP<§5>)

Bioburden
(USP<61>)

Protocol Number: Date Received at Product Description:

MRA-CO019-RTPO00101 Eurofing Advaniar: 0.5 ml of 2 mg/mL mBNA-1706 in a white 1o off-

Document Number: white lipid nanoparticle dispersion

MRA-COD19-RTRODD1.01 (CPR15236) August 29, 2016

Time point: Time Zero Product Lot #: Container/Closure:

Storage Condition: $°C Vial: 2 ml, 13 mm, Type |, 5-L FNT W/BE NV
MTTP 16064 WOS Serum/Lyophilization

TARGET RANGE

Stopper: 13 mm, Serum, Novapure RP-52-F451,
Gray, FluroTec Coated Plug

Seal: 13 mm, Flip-Off, TruEdge TE {6-B)3767, Red
Button

—
TEST

ASSAY

DATE RESULTS

The data generated a1 Eurofins Advantar and described within this Summary of Analysis were reviewed by the Project
Director for accurmcy and compliance with Good Scientific Practices. Eurofing Advantar has archived the raw data.

MRA-CO019-RTRO0O1.01

Confidential — Eurofins Advantar Laboratories, Inc.

I34892/7
Date

Page 1 of |
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To: —harles River Laboratory,
Meontréal ULC

rom: | (B)(6)
Cer ) (B

Date:  10May2017

Subject: pPAD-TM-00051.01
Revised mRNA concentration of mRNA-1706 Lot MTDP16064

Summary

The concentration of the test article for mRNA-1706 Lot MTDP16064 captured in the release summary

of analysis, CPR12213, was changed from 1.7 mg/mL to 2.2 mg/mL due to the change in the
concentration of the reference material (Lot MTD516004) used in the mRNA concentration

determination.

All toxicology studies (5002045, 5002097 and 9800399) affected by this concentration change will be
updated accordingly.

Background Information

The initial concentration of the reference standard for mRNA-1706 concentration determination, lot
MTDS16004, was determined using a standard intact mRNA UV absorbance method (260nm) and
reported as 1.84 mg/mL'. A revised methodology® was subsequently developed employing sodium
hydroxide digestion of the mRNA into individual nucleoside monophosphates and used to determine the
mRNA concentration in the reference standard

The updated mRNA concentration of the reference standard lot MTD516004 was determined to
be 2.15 mg/mL? using this new method.

The mRNA concentration of the test article lot MTDP16064, reported as 1.7 mg/mL® was determined using
the original concentration of the reference standard. It is re-calculated factoring in the new concentration
of the reference standard as well as correction on peak integration to include shoulder peak. The revised
total mRNA concentration is reported as 2.2 mg/mL®.

The changes in the mRNA concentration of the reference standard and test article are summarized in
Tahle 1.

FDA-CBER-2022-908-0017808
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Table 1: Revised mRNA concentration of reference standard and test article

Driginal mRNA Concentration,

i §
Mg/ mlL

Reference Standard 1.84! 2.153
Lot MTDS5160048

Test Article 1.7 2.25
Lot MTDP16064

Based on the revised mRNA concentration of the test article, the actual dose used in the GLP toxicology

studies 5002045, 5002087 and 9800399 will be updated as summarized in Table 2. The percentage change
in mRNA concentration of MTDP16064 based on the original and revised mRNA concentrations presented

in Table 1 is calculated to be 29% (increase).

Table 2: Revised toxicology dose levels

5002045 10 g 13 pg
50 ug 65 pg
100 pg 129 pg
5002097 100 pg 129 pg
9800399 0.5 mg/kg 0.6 mg/kg
1 mg/kg 1.3 mg/kg
2 mg/ke 2.6 me/fkg
3 mgf_kg 3.9 mgﬁg
4 mg/kg 5.2 mg/kg
S mgfkg 10.3 mg/kg

References

! Original SOA of the reference standard lot MTDS16004

? Sodium Hydroxide Digest Method: 2017 03 23-014-

¥ Revised SOA of the reference standard lot MTDS16004

* Original SOA of the test article lot MTDP16064

5 Ravised SOA of the test article lot MTDP16064

(b) (6)

FDA-CBER-2022-908-0017809
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Approvals
Mame/Title/Company/Role Signature Date
(b) (6) (b) (6) \
Oy AT
(b) (6) o m%

Drug Product-Analytical
Development

Indicates authorship of memo

(b) (6) (b) (6)

(b) (6)
MNon-Clinical Sciences
Moderna Therapeutics

Indicates second person
review of verifiable facts and
calculation

FDA-CBER-2022-908-0017810
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charles river
FINAL REPORT

Study Phase: Analytical Chemistry

Test Facility Study No. 5002045

TEST FACILITY:
Charles River Laboratories Montreal ULC
Sherbrooke Site (CR SHB)

Page 1 of 33
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1. SUMMARY

Dose formulation samples have been analyzed by lon Exchange High Performance Liquid
Chromatography (IEX-HPLC) for the determination of mRNA-1706.

In addition, at the end of the study dosing phase, the bulk test item was analyzed by Ion
Exchange High Performance Liquid Chromatography (IEX-HPLC) for concentration analysis
and by Dynamic Light Scattering (DLS) for particle size analysis.

The dose formulations were within specification. Homogeneity testing showed that the
formulation technique used produced homogeneous preparations.

The end of use bulk Test Item analysis demonstrated that the test item was suitable for use
during the study period.
2. INTRODUCTION

This report describes the analytical evaluation of mMRNA-1706 in dose formulations
(phosphate-buffered saline (PBS) pH 7.2) in the bulk test item from Study 5002045.

For the work detailed in this report, the analytical phase experimental start date was 19 Oct 2016,
and the analytical phase experimental completion date was 20 Dec 2016.

3. EXPERIMENTAL DESIGN

3.1. Dose Formulation Analysis
Analysis of dose formulations was carried out with regard to concentration and homogeneity.

On Day 1 of the study, duplicate samples were collected from the top, middle and bottom strata
of all Test Item Groups for concentration and homogeneity verification and from the middle
strata for the control group. On Day 29 of the study, duplicate samples were collected from the
middle strata of all Groups for concentration verification. The samples were analyzed on the day
of preparation on Day 1 and stored for 3 days refrigerated prior to analysis on Day 29.

3.2. Bulk Test Item End of Use Analysis

Analysis of the bulk test item was carried out with regard to concentration and particle size
analysis.

At the end of the study dosing phase, one unopened vial of test item was transferred for
concentration and particle size analysis.

Test Facility Study No. 5002045
Page 4

FDA-CBER-2022-908-0017814



Page 318
Test Facility Study No. 5002045

Appendix 3

4. MATERIALS AND METHODS
4.1. Materials

4.1.1. Reference Standard

Identification: mRNA-1325 (API)
Physical Description: Clear, colorless solution
Batch/Lot No.: MTDS16004
Concentration: 1.84 mg/mL /2.15 mg/mL*
Retest Date: Apr 2017

Storage Conditions: Kept in a freezer set to maintain -20°C
Supplier: Moderna Therapeutics, Inc.

*  Updated concentration as per SoA issued on 25 Apr 2017.

4.1.2. Reference Material (Bulk Test Item)

Identification: mRNA-1706 (in lipid nanoparticles)
Physical Description: White to off-white lipid nanoparticle dispersion
Batch/Lot No.: MTDP16064
Concentration: 1.7 mg/mL (used for calculations) / 2.2 mg/mL**

Date of manufacture: 25 Aug 2016
Retest Date: 25 Aug 2017 (1 year after date of manufacture)
Storage Conditions: Kept in a refrigeratorezer set to maintain 4°C

Supplier: Moderna Therapeutics, Inc.

** Re-calculated concentration as per SoA issued on 03 May 2017.

4.1.3. Characterization of Reference Standard and Reference Material

The Sponsor provided the documentation for the identity, strength, purity, composition, and
stability for the reference standard and reference material. Copies of the supplied Certificates of
Analysis or equivalent documentation are presented in Appendix 2.

Test Facility Study No. 5002045
Page 5
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4.1.4. Inventory and Disposition of Reference Standard and Reference Material

Records of the receipt, distribution, and storage of the reference standard and reference material
were maintained. All unused Sponsor-supplied reference standard and reference material were
retained for use on subsequent studies for the Sponsor.

4.2. Methods

4.2.1. Analytical Procedure

The method of analysis is documented in Analytical Procedure AP.5002045.SP.02 (Appendix 1)
and was previously validated under Study Nos. 1801737. Concentration stability data were
generated by the department of Analytical Chemistry, Charles River, CR MTL for 8 days, for
formulation samples stored in a refrigerator set to maintain 4°C over the concentration range of
0.0100 — 1.20 mg/mL, under Study No. 2100442.

4.3. Computerized Systems

Critical computerized systems used in this study phase are listed below (see Text Table 1).

Text Table 1
Computerized Systems

System Name Version No. Description of Data Collected and/or Analyzed

Data acquisition for dose formulation analysis, including

Empower 3 (Waters Corporation) | Build 3471 SR1 | regression analysis and measurement of concentration and

recovery of dose formulations using HPLC

Data acquisition for particle size analysis for the test item
using DLS

Continuous Monitoring System. Monitoring of standalone

v3.0 Build fridges, freezers, incubators, and selected laboratories to

1208.8 measure temperature, relative humidity, and CO,, as

appropriate

Building Automation System. Control of HVAC and other

Johnson Controls Metasys MVE 7.0 (M7) | building systems, as well as temperature/humidity control

and trending in selected laboratories and animal rooms

Dynamics (Wyatt) 7.1.9.3

Mesa Laboratories AmegaView CMS

S. RESULTS AND DISCUSSIONS

All results presented in the tables of the report are calculated using non-rounded values as per the
raw data rounding procedure and may not be exactly reproduced from the individual data
presented.

5.1. Dose Formulation Analysis

All study samples analyzed had mean concentrations within or equal to the acceptance criteria of
+ 15% (individual values within or equal to + 20%) of their theoretical concentrations. Results
are presented in Table 1.

Test Facility Study No. 5002045
Page 6
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For homogeneity, the RSD of concentrations for all samples in each group tested was within the
acceptance criteria of < 5%. Results are presented in Table 1.

5.2. End of Use Bulk Test Item Analysis

The concentration and the particle size was measured. Concentration and particle size results
were consistent with the initial Certificate of Analysis provided by the Sponsor. For the particle
size analysis, an additional vial was shipped by the Sponsor since precise values, % difference
within 5% between replicates, were not obtained during the initial analysis of the vial transferred
from the Testing Facility. The reason for the variation in the particle size values is unknown,
values were between 63.6 and 54.4 which is trending with the Certificate of Analysis. All the
results from the initial analysis were maintained in the raw data.

Results are presented in Table 2 and Table 3.

6. CONCLUSION

The dose formulations were within specification. Homogeneity testing showed that the
formulation technique used produced homogeneous preparations.

The end of use bulk Test Item concentration and particle size analysis demonstrated that the test
item was suitable for use during the study period.

Test Facility Study No. 5002045
Page 7
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7. REPORT APPROVAL

(b ) (6 Date:. O/ Mov 20 7

(b) (6)

Test Facility Study No. 5002045
Page 8

5002045 Anchem Report.Doc PDF version rendered on 30-Oct-17  15:25:24
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Table 1 Study Samples - Concentration and Homogeneity

Occasion Theoretical Measured
(Sampling Concentration Sampling Concentration Percent of RSD

Date) Group (mg/mL) Location (mg/mL)" Theoretical ” (%)
. ND -
Middle ND - -

Mean ND

1

Top

Middle

Bottom

Mean

Day 1 Top

(20 Oct 2016)

Middle

Bottom

Mean

Top

Middle

Bottom

Mean

Middle

Mean

Middle

Mean

Middle

Day 29
(18 Nov 2016)

Mean

Middle

Mean

ND = None detected
* Re-calculated theoretical dose concentration as per SoA issued on 03 May 2017.
® Calculations as per initial SOA.

Test Facility Study No. 5002045

Page 9
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Table 2 Bulk Test Item - Concentration
Theoretical Measured Mean Measured
Occasion Concentration Concentration Percent of Concentration
(Analysis Date) mg/mL mg/mL Theoretical mg/mL
End of use
(07 Dec 2016)

? Based on initial SoA issued on 11 October 2016.

Table 3 Bulk Test Item - Particle Size Analysis
Theoretical Measured % Difference | Mean Measured
Occasion Diameter Diameter Between Diameter
(Analysis Date) nm nm PD Index Duplicate nm
End of use
(20 Dec 2016)

Test Facility Study No. 5002045

Page 10
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Appendix 1
Analytical Procedure

Test Facility Study No. 5002045
Page 11
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Analytical Procedure (AP.5002045.SP.02)
Page 1 of 8

Determination of mRNA-1706 in Dose Formulations by Ion Exchange High Performance
Chromatography Using Ultraviolet/Visible Detection

Reference Standard, Reference Material and Vehicle

Reference Standard mRNA-1325 (AP)*

Description Clear colorless solution

Lot number MTDS16004

Concentration 1.84 mg/mL

Reference Material mRNA-1706

Description White to off-white lipid nanoparticle dispersion
Lot number MTDP16064

Concentration 1.7 mg/mL (to be used for calculations)
Vehicle Phosphate-buffered Saline (PBS) pH 7.2

* mRNA-1325 and mRNA-1706 have the same mRNA constructs.

For storage conditions for reference standard and reference material supplied by the Sponsor, refer to the
corresponding log sheets.

NOTES:

O Modifications may be made to the chromatographic conditions in order to optimize the chromatography.
O Solution volumes throughout this AP (including reagent solutions, blanks, standard stocks, standards
and spiked samples) may be scaled up or down as long as the final concentration remains the same as

specified in the procedure.

O

Any changes made are to be documented in the raw data of the run.

U Unless otherwise indicated, information relating to the time of mixing/stirring, temperature or mixing
method used in the preparation of solutions, diluents, mobile phases and vehicle will be considered non-
critical. If a step is deemed critical, it will be noted within the procedure, and a positive entry will be
made in the raw data

O The compound is a mRNA, benchwork and handling should be performed under clean conditions
to limit RNase contamination. When possible use RNase free tubes, pipette and repeater tips for
reference standard/test item dilutions. DO NOT VORTEX, mix manually by inversion.

U The analytical method was previously validated under study 1801737 and sample concentration stability

was conducted under study 2100442,

Test Facility Study No. 5002045
Page 12
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Analytical Procedure (AP.5002045.SP.02)
Page 2 of 8

Test Facility Study No. 5002045
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Analytical Procedure (AP.5002045.SP.02)

Test Facility Study No. 5002045
Page 14
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Analytical Procedure (AP.5002045.SP.02)

Page 4 of 8

Test Facility Study No. 5002045
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Analytical Procedure (AP.5002045.SP.02)

Test Facility Study No. 5002045
Page 16
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Analytical Procedure (AP.5002045.SP.02)

Test Facility Study No. 5002045
Page 17
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Analytical Procedure (AP.5002045.SP.02)
Page 7 of 8

Test Facility Study No. 5002045
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Analytical Procedure (AP.5002045.SP.02)
Page 8 of 8

Acceptance criteria

Unless specified in the following or in the Study Plan, refer to SOP CAD-002 and SOP CAD-003 for
acceptance criteria.

AP Version Control

First update:

* Included missing expiry periods.

* Included reference study for sample concentration stability.
* Included analysis of bulk test item sample.

Verified by __ (b) (6) Date 29 N %k

Approved by (b) (6) B Date Q‘?My}@/é

Authorized by (b) (6) | pate 29 Nov. 201k
B

Scientific Director

Test Facility Study No. 5002045
Page 19
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Analytical Procedure (AP.5002045.DLS.02)
Page | of 4

Determination of the Particle Size Distribution of mRNA-1706 Drug Product by Dynamic Light
Scattering (DLS) using Wyatt DynaPro NanoStar.

Bulk Test Item

[dentity mRNA-1706

Description White to off-white lipid nanoparticle dispersion
Lot number MTDP16064

Concentration 1.7 mg/mL (to be used for calculations)

For storage conditions for test item supplied by the Sponsor, refer to the corresponding log sheets.

NOTES:

[J Solution volumes throughout this AP may be scaled up or down as long as the final concentration remains the
same as specified in the procedure.

U Any changes made are to be documented in the raw data of the run.

O Unless otherwise indicated, information relating to the time of mixing/stirring, temperature or mixing method
used in the preparation of solutions will be considered non-critical. If a step is deemed critical, it will be noted
within the procedure, and a positive entry will be made in the raw data

U The compound is 2 mRNA, benchwork and handling should be performed under clean conditions to
limit RNase contamination. When possible use RNase free tubes, pipette and repeater tips for test item
dilutions. DO NOT VORTEX, mix manually by inversion.

L] Refer to SOP CAE-238 for operation of the Dynapro Nanostar DLS instrument with Dynamics software.

Test Facility Study No. 5002045
Page 20
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Analytical Procedure (AP.S002045.DLS.02)
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Analytical Procedure (AP,5002045.DLS.02)

Instrument Parameters for S cading
Serve afl settings as a preset on location D:\Dynamics\Projects\ 5002045,

Test Facility Study No. 5002045

Page 22
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Appendix 3

Analytical Procedure (AP.S002045.DLS.02)

AP Version Control

First update:
+ Included hand corrections for scaled up sample volume/dilution on Page 2.

Verified by Dae Y4 b PIT
Approved by O b F&g 20[7
Authorized pee 1Y o 2013
Scientific Director -

Test Facility Study No. 5002045
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Certificates of Analysis
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Eurafins Advantar Laboratories, Inc.
5451 Oberlin Drive, Saite 1040

San Diego, CA 92121

Phone; (8358) 228-TTE88

%

'Revised Sumumary of Anal)

«* eurofins |

Part 1 Release Testing of mRNA-1706 LNP Lot MTDP160G4

Page 338
Test Facility Study No. 5002045

Advantar

DATE: 3 May 2017

Protocol Number: Date Received at Product Description:

MREA-CO019-RTPO001.01 Eurofins Advantar: 0.5 mL of 2 mg'ml mRNA-1T706 in a white 1o off-

Document Number: white lipid nanoparticle dispersion

MBA-CO0I9-RTROOO 101 (CPRIS236) Auiust 29, 2016

Time point: Time Zero Product Lot #; Container/Closure:

Storage Condition: 5°C Vial: 2 ml, 13 mm, W I 5-L FNT W/BB NV

MTDP 16064 WOS Serum/Lyophilization
Stopper: 13 mm, Serum, Novapure RP-52-F451,
Gray, FlureTes Coated Plug
Seal: 13 mm, Flip-CfT, TruEdge TE (6-B)3767, Red
Button
ASSAY TEST
(TEST METHOD) TARGET RANGE DATE RESULTS

RMA Content {mg/ml.}
(MRA-COM0-GTMOO11.00)

Bacterial Endotoxins
(USP<§3=)

Bioburden
(USP<61>)

The data generated at Eurofins Advantar and deseribed within this Summary of Analysis were reviewed by the Project
Director for accuracy and compliance with Good Scientific Practices. Eurofins Advantar has archived the raw dota,

L3420/ 7
Daie

Confidential — Furofins Advantar Laboratories, Ine.  Page 1 of 1

MRA-CO019-RTRO001.01

Test Facility Study No. 5002045
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Appendix 3

Eurafins Advantar Laboratories, Inc.
5451 Oberlin Drive, Suite 100

San Diego, CA 92121

Phone: (858) 228-7788

Summary of Analysis

= eurofins
Advantar

Page 339
Test Facility Study No. 5002045

DATE: 11 October 2016

Protocol Number:

Part 1 Release Testing of mRNA-1706 LNFP Lot MTDP16064

Date Recelved at

Product Deseription:

ASSAY
(TEST METHOD)

RMA Content (mg/ml.)
(MRA-CDDO0-GTMO01 1,000

MEA-CO019-KTFO001.00 Eurofins Advantar: 0.5 mL of 2 mgfml mRNA=1706 in a white 1o off-
Document Number: white lipid nanoparticle dispersion
MEA-CO019-RTROMILOO (CPRI2213) August 29, 2016

Time point: Time Zero Product Lot #: Container/Closare:

Storage Condition: 3°C Vial: 2 ml, 13 mm, Type |, S-L FNT W/BB NV

Button

TEST
DATE

TARGET RANGE

Bacterial Endotoxins
[UISP<E5>)

08302016

Bicburden
(USP=61>)

MRA-CO019-ETRO001.00  Confidential — Eurofins Advantar Laboratories, Inc.

Test Facility Study No. 5002045

The data penerated at Eurofins Advantar and described within this Summary of Analysis were reviewed by the Project
Director for accuracy and compliance with Good Scientific Practices, Eurofing Advantar has archived the raw data,

Oct-

Stopper: 13 mm, Serum, Novapure RP-52-F451,
Gray, FluroTec Coated Plug
Seal: 13 mm, Flip-OfT, TruEdge TE (6-B)3767, Red

10772016

RESULTS

I, 2016

Date

Page 1 ol 1

Page 26
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Eurofins Advantar Laboratorics, Inc. e

5451 Oberlin Drive, Suite 100 ¥ eurofins

San Diego, CA 92121 Advantar

Phone: (858) 228-T788

Summary of Analysis DATE: 30 November 2016

Part 2, Release Testing of mRNA-1706 LNP Lot MTDP16064

Protocol Number: Date Received at Product Description:
MELA-COD 1 9-BTRO001 .00 Eurofins Advantar: 0.3 mL of 2 mg/mL mRMNA-1706 in a white to off-
Document Number: white lipid nanoparticle dispersion
MEA-CO019-RTRO002.00 {CPR12558) August 29, 2016
Time point: Time Zero Product Lot #: Container/Closure:
Storage Condition: 5°C Vial: 2 mL, 13 mm, Type 1, S-L FNT W/BB NV

WOS Serum/Lyophilization

LS Stopper: 13 mm, Scrum, Novapure RP-5Z-F451,
Gray, FluroTec Coated Plug
Seal: 13 mm, Flip<OfT, TruEdge TE (6-B)3767, Red
utien
ASEAY TEST
(TEST METHOD) TARGET RANGE DATE RESULTS
White to off-white
Appearance 2 4 v Conforms
d hle 097232016
{MRA-CO000-G TMO016.00) "'”:E::u"l;:s“' (CPR12206 Page T)
Identification Matches migration rate of 0911972016 Conforms
(MRA-CO000-G TMO019.00) stancard (CPRI2207 Page 12)
Purity

09192006

(MEA-CODDO-GTMO0 19,00y

] Report % Pre-main peak
Relmed Impurities 2
and % Post main peak 091972006
{MEA-COBO0-GTMO019.00) e

Encapsulated %RNA
{MRA-CO00-GTMOO14.00)

Mean Particle Size (i)
(MRA-CO000-GTMO015.01) Report result i

Polydispersity
o toerriosor | > | I |
~ Lipid Identification B

@ ey e

Chaolesterol Matchies Tensstion lime of stasdan 101472016 time of
DSPC Wlatchies robemition time of stamdard Maiches retention fime of siandasd
PEG2000-DMG Matches retestion lime of stwsdaid Matches retention lime of standard

(UHPLC-CALY} {CPR12206 ADR B1)

Lipid Content {mg/mL)

Chalesterol
DEPC

PEGZ000-DMG

(UHPLC-CALY)

1V 14/2016

MRA-CO019-RTRO002.00  Confidential - Eurofins Advantar Laboratories, Inc.  Page 1 of 3

Test Facility Study No. 5002045
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Appendix 3

Euroling Advantar Laboratories, [ne,
5451 Oerlin Drive, Suite 100

San Dicgo, CA 92121

Phone: (858) 228-7788

&% eurofins |

Page 341
Test Facility Study No. 5002045

Adwantar

Sumumary of Analysis DATE: 30 Naveniber 2016
Part 2, Release Testing of mRNA-1706 LNP Lot MTDP 16064

ASSAY
{TEST METHOI)

Lipid Process and Degradation
Impurities

Protocol Number: Date Received at Product Description:

MREA-COD19-RT PR 1,00 Eurofing Advantar: 0.5 mL of 2 mg/mL mRMNA-1706 in a white to off-

Document Number: white lipid nanoparticle dispersion

MRA-CHD9-RTRMNZ.00 {CPR12558) Au,Eust 29, 2016

Time point: Time Lero Prodiuct Lot i#: Contabner/Closure:

Storage Condition: 5°C Vial: 2 mL, 13 mm, Type I, 5-L FNT W/BB NV
MTDP16064 WOS Serum/Lyophilization

TARGET RANGE

Report toal %5 Area and
RET

Stopper: 13 mm, Serum, Novapure RP-52-F451,
Giray, FluroTec Coated Plug

Seal: 13 mm, Flip-Off, TruEdge TE (6-B)3767, Red
Button

TEST

DATE RESULTS

1071412016

pH
(MRA-CO000-GTHO0017.00)

Report result

09/232016

Osmolality (mOsm/kg)
(USP <785>)

Report result

Particulate matter
{USP=<T88> Method 2)

Residual solvents from formulation:
Ethanol
(MEA-COD00-GTMO018.01)
(USPF <467=)

MRA-CO019-RTRO002.00

Test Facility Study No. 5002045

Confidential — Eurofins Advantar Laboratories, Ing,

0232016

Page 2 0f 3

Page 28
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Appendix 3

Eurafins Advantar Laboratories, Ine. e fi [
5451 Oberlin Drive, Suite 100 « eurarns |

San Dicgo, CA 92121 Advantar
Phone: (858) 228-7788
St Analysis DATE: 30 November 2016
Part 2, Release Testing of mRNA-1706 LNP Lot MTDP16064
Protocol Number: Date Received at Product Description:
MRA-CO 1 9-RTPO0G] .00 Eurofins Advantar: 0.5 mL of 2 mg/mL mBEMNA-1706 in a white to off-
Document Number: white lipid nanoparticle dispersion
MBEA-CO2-RTRO002.00 {CPR12558) August 29, 2016
Time point: Time Zero Product Lot #: Container/Closure:
Storage Condition: 5°C Yial: 2 ml, 13 mm, Type |, 5-L FNT W/BE NV
MTDP16064 WOS Serum/Lyophilization
Stopper: 13 mm, Serum, Movapure RP-52-F451,
Gray, FluroTec Coated Plug
Seal: 13 mm, Flip-Off, TruEdge TE (6-B)3767, Red
Button
e
hsssisal TARGET RANGE RESULTS

(TEST METHOI)

Elemental Impurities 0 1672016

(ICP-OES) Repori Resalis

' Lyso-PEG-01 & RRT 0.390/0.393 co-elute, peak skimming/splitting was used to integrate.

The data generated at Eurofins Advantar and described within this Summary of Analysiz were reviewed by the Project
Diregtor for accuracy and compliance with Good Scientific Practices. Eurofins Advaniar has archived the raw data,

(b) (6) ot 30, 20

MRA-CO019-RTRO002.00  Confidential — Eurofins Advantar Laboratories, Inc.  Page 3 of 3

Test Facility Study No. 5002045
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Appendix 3

moderna

messenger therapeutics

Page 343

Test Facility Study No. 5002045

200 Technology Square « Cambridge, MA 02139
Phone 617.714.6500 + Fax 617.583.1998

SUMMARY OF ANALYSIS
Sample Description: CX-000171 (formerly mRNA-1325)
(mRNA API)
mRNA length: (b) (4)
sCC: 33.54 pg/mL
Plasmid ID: PL-007718
Lot or Batch No: MTDS16004
Diluent: 2 mM Sodium Citrate, pH 6.5
Manufacturing Site: Moderna Therapeutics
Date of Manufacture: March 2016
Date of Analysis: April 2016
Storage: Shipping Temperature: <-15°C
Storage Temperature: - 20°C £ 5°C
Retest Date: April 2017
TEST
TEST METHOD SPECIFICATION RESULT REFERENCE
Clear, coforless Clear, colortess solution,
Appearance {MRA-C0000- solution, essentially with no visible CPR10317
PP GTMO0008.00) free of visible particulates and no ADR C1
particulates turbidity was observed
RT/Sanger Sequence matches (b) (4)
Identity Sequencing 100% description of 209-TSOP134-073.00
TSOP134.03 the coding region
Capillary (D) (4)
Electrophoresis CPR10314
{MRA-CO000- ADR Al6
Purity GTM0001,02)
 RP-HPLC Report % main peak CPR10316
(MRA-C0000- area ADR B24
GTM0O003.02)
Capillary N .
Electrophoresis Re::': taf dP;ePr::tl—n CPR10314
{(MRA-C0000- P o arens ADR A16
Product related GTMO0001.02)
impurities RP-HPLC Report % peak area
! eport 7
(MRA-CO000- for individual C/fg;fzf
GTMO0003.02) impurities
Residual plasmid gPCR (b) (4)
DNA TSOP344.01 209-TSOP344-095.00
CX-000171 Page1of2 version 03

Test Facility Study No. 5002045

Page 30
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modadernd

messenger therapeutics

Page 344
Test Facility Study No. 5002045

200 Technology Square » Cambridge, MA 02139
Phone 617.714.6500 « Fax 617.583.1998

Residual solvents
{MRA-C0O000-
IPA GTMO0005.01)
{MRA-C0000-
TEA GTMOD07.02) Report results
{MRA-C0000-
Ethano! GTMO0007.02)
{MRA-C0000-
Hexylene glycol GTM0009.02)
LCMS
Cap content (MRA-CC000-

GTM0002.01)

Total .
RNA content DSAD-TM-0019
USP<791>
pH (MRA-C0000-
GTMO0006.00)
Bacterial
Endotoxins USP<85>
USP<g1>
. MTL-
Bioburden 1001H/1001AH

rey 013

CPR10319 pl5
CPR10318 p16
CPR10319 p27

CPR10320 p11

CPR10315 p13

2017_03_23-014-

CPR10317
ADR Bl

PD Batch Record
MTDS16004

16-03720

Signatures:

Generated bv:

Reviewedby: [ (D))

AE B 1 7

Date:
3 Bt
A5 Apfde}d
Date:

CX-000171 Page 2 of 2

Test Facility Study No. 5002045

version 03

Page 31

FDA-CBER-2022-908-0017841



Appendix 3

modernad

Page 345
Test Facility Study No. 5002045

200 Technology Square + Combridge. MA (2139
Phone &17.714.6500 « Fax 417.583.19978

maessenger theropoutics
e W
SUMMARY OF ANALYSIS
Sample Description: mRNA-1325
(mRNA API)
Lot or Batch No: MTDS16004
Diluent: 2 mM Sodium Citrate, pH 6.5
Manufacturing Site: Moderna Therapeutics
Date of Manufacture: March 2016
Date of Analysis: April 2016
Storage: Shipping Temperature; $ 15°C
Storage Temperature: - 20°C £ 5°C
Retest Date: April 2017
TEST TEST METHOD SPECIFICATION RESULT REFERENCE
Clear, coloriess Clear, coleriess solution,
solution, essentially | with no visible particulates CPR10317
-CO000-GTMOOOE
Appanrarice: | IMBLA Q)1 free of visible and no turbidity was ADRC1
particulates observed
Cupllry Bectrophorests | (0 L WA A
{MRA-COD00-GTMO001.02) ctandard (First lot)
Identification
RT/Sanger Sequencing Sequence ""'m"':f 209-TSOP134-
TSOP134.03 AOReL e ERan, 073.00
coding region
Capillary Electrophoresis CPR10314
(MRA-COD00-GTMOO01,02) ADR AlG
Purity
RP-HPLC Report % main peak
[MRA-COD00-GTMOO03.02) area
Report % Pre-main
Capillary Electropharesis CPR10314
(MRA-CO000-GTMO0D1.02) | Pk 2nd % Post-main ADR AL6
areas
Product
related
impurities RP-HPLE Report % peak area for
(MRA-CO000-GTMOOD3.02) individual impurities ADR B24
mRNA-1325 CoA Page1of2 version 01
Test Facility Study No. 5002045
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Appendix 3
__________ i 200 Technology Square = Cambridge, MA 02139
massenger iheropautics Phone 417.714.6500 = Fox 617.583,1998
S T N SR NS —
Residual qPCR
plasrmid DNA TSOP344.01
GC
[MRA-COO00-GTMOODS.01)
Residual [MRA-COO00-GTMOOOT.02)
solvents (MRA-COO00-GTMOOOT.02)
(MRA-CODD0-GTR0009.02)
LOMS
Cap content (MRA-COD00-GTMO002.01) CPR10315 p13
'?.;‘.",L;".;“ i CPR10317
{mgfmi) | WMRACOOO0-GTHIOON0.00) ADR A5
UsP<791> CPR10317
pH {MRA-CODO0-GTRD006.00) ADR B1
cteria PD Batch
E?':inmd:\ USP<85> Record
MTD516004
USP<hl>
Bioburden MTL-1001H/1001AH TED
rev{13
29 APK 201 6
Date:
LINFL 014
Date:
mRNA-1325 CoA Page2o0f2 version 01

Test Facility Study No. 5002045
Page 33
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Individual Animal Mortality Explanation Page

Abbreviation
AD or ACCD
FD
NR

Description
Accidental death
Found dead

Not recorded

Abbreviation
REC

REL

TE or TERM
UE or UNSC

Page 347
Test Facility Study No. 5002045

Description

Recovery euthanasia
Released

Terminal euthanasia
Unscheduled euthanasia

Note: This is a comprehensive list of abbreviations. All of the abbreviations listed may not be
applicable to this report.

Note: Removal Time represents the time the removal was entered into the Provantis system and
may not be representative of the time of death.

Dosing Information

Dosing information is abbreviated on various data outputs; the following represents the dosing
information for this study.

Group No. Test Material Dose Level (ug/dose)®
1 Reference Item 0
2 mRNA-1706 10/13
3 mRNA-1706 50/65
4 mRNA-1706 100/129

* Values based on SoA issued on 11 October 2016 / Values based on SoA issued on 03 May

2017.

FDA-CBER-2022-908-0017844
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Individual Animal Mortality

5002045

Page 348

Test Facility Study No. 5002045

Removal

Day

Week

Removal
Date

Removal

Time

Time
Slot

Removal Pathology
Symptom Reason

1 0 ug/dose Male 1001
1002
1003
1104
1005
1006
1007
1008
1009
1010
1011
1012
1013
1014
1015

1 0 ug/dose Female 1501
1502
1503
1504
1505
1506
1507
1508
1509
1510
1511
1512
1513
1514
1515

2 13 ug/dose Male 2001
2002
2003
2004
2005

NS9O oo

NSO

oo 0o

18NOV2016
18NOV2016
18NOV2016
18NOV2016
18NOV2016
18NOV2016
18NOV2016
18NOV2016
18NOV2016
18NOV2016
01DEC2016
01DEC2016
01DEC2016
01DEC2016
01DEC2016

19NOV2016
19NOV2016
19NOV2016
19NOV2016
19NOV2016
19NOV2016
19NOV2016
19NOV2016
19NOV2016
19NOV2016
02DEC2016
02DEC2016
02DEC2016
02DEC2016
02DEC2016

18NOV2016
18NOV2016
18NOV2016
18NOV2016
18NOV2016

11:
11:

12
12
15

17

11

10:
10:
11:
11:

12

12:
12:
14:

14

15
15

:25
:24
:21
14:
16:
15:
:55
17:
:50
:50
10:
: 30
13:

48
39
55

04

41

52

52
52
54
53

:50
12:
15:
14:
16:
15:
:52
10:
11:
13:
13:

49
02
58
00
55

00
07
16
56
09

59

:15
16:

22

TERM
TERM
TERM
TERM
TERM
TERM
TERM
TERM
TERM
TERM
REC
REC
REC
REC
REC

TERM
TERM
TERM
TERM
TERM
TERM
TERM
TERM
TERM
TERM
REC
REC
REC
REC
REC

TERM
TERM
TERM
TERM
TERM

FDA-CBER-2022-908-0017845
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Individual Animal Mortality
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Test Facility Study No. 5002045

Removal
Date

Removal

Time

Time
Slot

Removal Pathology
Symptom Reason

2 13 ug/dose Male 2006
2007
2008
2009
2010

2 13 ug/dose Female 2501
2502
2503
2504
2505
2506
2507
2508
2509
2510

3 65 ug/dose Male 3001
3002
3003
3004
3005
3006
3007
3008
3009
3010

3 65 ug/dose Female 3501
3502
3503
3504
3505
3506
3507
3508
3509

5002045
Removal
Day Week
30 5
30 5
30 5
30 5
30 5
30 5
30 5
30 5
30 5
30 5
30 5
30 5
30 5
30 5
30 5
30 5
30 5
30 5
30 5
30 5
30 5
30 5
30 5
30 5
30 5
30 5
30 5
30 5
30 5
30 5
30 5
30 5
30 5
30 5

18NOV2016
18NOV2016
18NOV2016
18NOV2016
18NOV2016

19NOV2016
19NOV2016
19NOV2016
19NOV2016
19NOV2016
19NOV2016
19NOV2016
19NOV2016
19NOV2016
19NOV2016

18NOV2016
18NOV2016
18NOV2016
18NOV2016
18NOV2016
18NOV2016
18NOV2016
18NOV2016
18NOV2016
18NOV2016

19NOV2016
19NOV2016
19NOV2016
19NOV2016
19NOV2016
19NOV2016
19NOV2016
19NOV2016
19NOV2016

15:
17:
16:
18:
17:

11

12

11:
11:
12:

12

15

18

11
11
12
12

15

16:

38
39
49
13
53

:39
11:
:36
12:
13:
14:
15:
15:
16:
16:

38

37
30
42
46
41
42
38

52
49
58

:57
16:
:21
17:
16:
128
17:

04

19
31

123
122
:21
:23
13:
13:
15:
:25

16
16
32

29

TERM
TERM
TERM
TERM
TERM

TERM
TERM
TERM
TERM
TERM
TERM
TERM
TERM
TERM
TERM

TERM
TERM
TERM
TERM
TERM
TERM
TERM
TERM
TERM
TERM

TERM
TERM
TERM
TERM
TERM
TERM
TERM
TERM
TERM

FDA-CBER-2022-908-0017846
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Individual Animal Mortality

5002045

Page 350

Test Facility Study No. 5002045

Removal

Day

Week

Removal
Date

Removal

Time

Time
Slot

Removal Pathology
Symptom Reason

3 65 ug/dose Female 3510

4 129 ug/dose Male 4001
4002
4003
4004
4105
4006
4007
4008
4009
4010
4011
4012
4013
4014
4015

4 129 ug/dose Female 4501
4502
4503
4504
4505
4506
4507
4508
4509
4510
4511
4512
4513
4514
4515

4001
4001
4001
4004
4004
4004
4007
4007
4009
4009
4011
4011
4011
4014
4014

4501
4501
4501
4504
4504
4504
4507
4507
4509
4509
4511
4511
4511
4514
4514

w

NN 9900

~N 9930 oo

19NOV2016

18NOV2016
18NOV2016
18NOV2016
18NOV2016
18NOV2016
18NOV2016
18NOV2016
18NOV2016
18NOV2016
18NOV2016
01DEC2016
01DEC2016
01DEC2016
01DEC2016
01DEC2016

19NOV2016
19NOV2016
19NOV2016
19NOV2016
19NOV2016
19NOV2016
19NOV2016
19NOV2016
19NOV2016
19NOV2016
02DEC2016
02DEC2016
02DEC2016
02DEC2016
02DEC2016

16:

11:
: 30
12:
12:
15:
15:
16:
16:
18:
17:
122
10:
11:

11

13

11:
11:
12:
12:
13:
13:
15:
15:
16:
16:

10:
11:
13:
14:

34

42
39
37
04
58
11
11
19

15
05

:25
14:

18

TERM

TERM
TERM
TERM
TERM
TERM
TERM
TERM
TERM
TERM
TERM
REC
REC
REC
REC
REC

TERM
TERM
TERM
TERM
TERM
TERM
TERM
TERM
TERM
TERM
REC
REC
REC
REC
REC

FDA-CBER-2022-908-0017847
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Individual Clinical Observations Explanation Page

Abbreviation
AM SIRT

CSO

DE

During Rx #
Vet Aid

Description

Abbreviation

Signs of ill health or reaction to PM SIRT
treatment check in the morning

Cage side observation
Detailed examination

Observation during dosing
Anything observed by Vet Aid

PostRx #
PreRx #
Unsc #

#

Page 351
Test Facility Study No. 5002045

Description

Signs of ill health or reaction to
treatment check in the afternoon
Observation post dosing
Observation predosing
Unscheduled examination
Number to avoid using the same
timeslot/animal/day

Note: This is a comprehensive list of abbreviations. All of the abbreviations listed may not be
applicable to this report.

Note: Only animals with findings are presented in this appendix.

Dosing Information

Dosing information is abbreviated on various data outputs; the following represents the dosing
information for this study.

Group No. Test Material Dose Level (ug/dose)®
1 Reference Item 0
2 mRNA-1706 10/13
3 mRNA-1706 50/65
4 mRNA-1706 100/129

* Values based on SoA issued on 11 October 2016 / Values based on SoA issued on 03 May

2017.

FDA-CBER-2022-908-0017848
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Individual Clinical Observations

5002045

Page 352

Test Facility Study No. 5002045

Group Sex

Animal

Clinical Sign

Day numbers relative to Start Date

14
DE

Skin,
Fur,

Skin,
Skin,
Skin,
Skin,
Skin,

Scab

Staining,

Scab
Scab
Scab
Scab
Scab

Hindlimb, Right
Dorsal Thoracic
Tail

Tail

Hindlimb, Right
Hindlimb, Right
Cranium

bed

bed

Severity Codes: X = Present

Group 1

0

ug/dose

FDA-CBER-2022-908-0017849
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Appendix 5 Individual Clinical Observations

5002045

Day numbers relative to Start Date

Group Sex Animal Clinical Sign Site DE DE DE DE
2 m 2003 Skin, Scab Pinna, Left X .
2004 Skin, Red Hindlimb, Right . X
Skin, Red Hindlimb, Left . X .
Skin, Scab Tail . . . X
2005 Fur, Thin Cover Cranium . . X
2007 Skin, Scab Tail . X

Severity Codes: X = Present

Group 2 - 13 ug/dose

FDA-CBER-2022-908-0017850
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Individual Clinical Observations

5002045

-14 -1 7
Group Sex Animal Clinical Sign Site Vet Aid DE DE
3 m 3001 Skin, Scab Pinna, Right . X X
3006 Fur, Erected X
3009 Fur, Thin Cover Cranium . X
3010 Fur, Thin Cover Cranium . X

Severity Codes:

Group 3 -

65

X = Present

ug/dose

FDA-CBER-2022-908-0017851
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Group Sex

Animal

Clinical Sign

4105
4006

4007
4009
4011

4013

4014

Skin, Scab
Fur, Thin Cover
Skin, Scab
Skin, Scab

Fur, Thin Cover

Fur, Thin Cover

Nictitating MembraneProtruding
Skin, Scab

Fur, Thin Cover

Fur, Thin Cover

Skin, Scab

Fur, Staining, Brown

Fur, Staining, Red

Fur, Thin Cover

Skin, Scab
Fur, Thin Cover
Skin, Scab
Skin, Scab
Skin, Scab

Cranium
Cranium
Inguinal, Left
Cranium
Inguinal, Left
Cranium

Right

Cranium
Cranium
Cranium

Tail

Urogenital
Forelimb, Right
Cranium

Dorsal Cervical
Dorsal Cervical
Tail

Pinna, Right
Pinna, Left

bed

7 14 21 28

DE DE DE DE
X X

X X .

X

X

X

X

X

X

X X

X X
X

X

Severity Codes: X = Pre

Group 4

129

ug/dose

sent

FDA-CBER-2022-908-0017852
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Group Sex

Animal

Day numbers relative to Start Date

Clinical Sign

4105
4006

4007
4009
4011

4013

4014

Skin, Scab
Fur, Thin Cover
Skin, Scab
Skin, Scab

Fur, Thin Cover

Fur, Thin Cover

Nictitating MembraneProtruding
Skin, Scab

Fur, Thin Cover

Fur, Thin Cover

Skin, Scab

Fur, Staining, Brown

Fur, Staining, Red

Fur, Thin Cover

Skin, Scab
Fur, Thin Cover
Skin, Scab
Skin, Scab
Skin, Scab

Cranium
Cranium
Inguina
Cranium
Inguina
Cranium
Right
Cranium
Cranium
Cranium
Tail
Urogeni

1, Left

1, Left

tal

Forelimb, Right

Cranium
Dorsal
Dorsal
Tail
Pinna,
Pinna,

Cervical
Cervical

Right
Left

XX XX

XX

42 43
DE DE

X

X X

Severity Codes:

Group 4

129

X = Present

ug/dose

FDA-CBER-2022-908-0017853
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Test Facility Study No. 5002045

Group Sex Animal

Clinical Sign

1503

1504

1505
1510

1513

1514

Skin, Scab
Skin, Scab
Skin, Scab

Fur, Thin Cover
Tail, Sloughing

Skin, Scab
Skin, Scab
Skin, Lesion
Skin, Scab
Skin, Scab
Skin, Scab
Skin, Scab

Caught in Cage
Skin, Lesion

Skin, Scab
Skin, Red
Skin, Red
Skin, Dry
Skin, Dry
Skin, Scab

Fur, Staining, Red
Pinna Partly Missing

Nail Missing

Hindlimb, Right
Tail
Interscapular
Interscapular

Tail

Pinna, Right
Hindlimb, Left
Hindlimb, Left
Pinna, Right
Scapular, Right
Dorsal Cervical
Tail

Tail

Tail

Hindlimb, Right
Hindlimb, Left
Hindlimb, Right
Hindlimb, Left
Forepaw, Right
Dorsal Cervical
Left

Forepaw, Right

-1 3 7 14
DE Unsc DE DE
. X
X . X
X X X
X
. X
1 .
X
X
X
X
X
1 .
X
X
X X
X

35 42 43
DE DE DE
X X
X X
X X
X X
. X
X X X

Severity Codes: X =

Group 1 - 0

ug/dose

FDA-CBER-2022-908-0017854
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Day numbers relative to Start Date

-1 7 14
Group Sex Animal Clinical Sign Site DE DE DE
2 f 2506 Skin, Scab Dorsal Thoracic X X X
Fur, Thin Cover Dorsal Thoracic X X X

Severity Codes:

Group 2 -

13

X = Present

ug/dose

FDA-CBER-2022-908-0017855
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Appendix 5 Individual Clinical Observations
5002045

Day numbers relative to Start Date

-1 7 14 21 28 30
Unsc DE DE DE DE DE
Group Sex Animal Clinical Sign Site PostRx
3 £ 3501 Pinna Partly Missing Right . . X X X X
3504 Skin, Lesion Hindlimb, Right 1 . . .
Skin, Scab Hindlimb, Right . X
3509 Skin, Scab Tail . . . . X X
3510 Skin, Scab Tail . . X .

Severity Codes: X = Present; 1 = Slight

Group 3 - 65 ug/dose

FDA-CBER-2022-908-0017856
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Individual Clinical Observations

5002045

Group Sex Animal

Clinical Sign

4502
4503
4504

4505
4506
4507
4508
4509
4510
4511
4512

4513

4514
4515

Warm to Touch

Skin, Red

Fur, Staining, Red
Warm to Touch

Warm to Touch
Dehydrated Suspected
Warm to Touch

Skin, Scab

Fur, Staining, Red
Warm to Touch

Skin, Scab
Warm to Touch
Skin, Scab

Fur, Thin Cover

Warm to Touch

Warm to Touch

Warm to Touch

Pinna Partly Missing
Warm to Touch

Warm to Touch

Warm to Touch

Fur, Staining, Red
Vocalization Increased
Warm to Touch

Skin, Scab
Skin, Scab
Skin, Scab

Fur, Staining, Red
Warm to Touch

Warm to Touch
Skin, Scab

Periorbital, Right
Periorbital, Right

Tail
Muzzle

Tail

Urogenital
Urogenital

Right

Dorsal Cervical

Urogenital

Hindlimb, Right
Hindlimb, Left
Dorsal Cervical

Pinna, Right

XX X .

bed

bed

7 14 21 28 30 35 42 43
DE DE DE DE DE DE DE DE
X
X
X X .
X
X
X .
X
X X X X X
X X X X
X .
X
X .
X
X X X

Severity Codes: X

Group 4 - 129

ug/dose

FDA-CBER-2022-908-0017857
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Individual Local Irritation Assessment Explanation Page

Score Erythema (Redness) Description
0 No erythema
1 Very slight erythema
2 Mild erythema
3 Moderate to severe erythema
4 Severe erythema (beet redness to slight eschar formation, injuries in depth)
M Notable dermal lesions (maximized)
Score Edema (Swelling) Description
0 No edema
1 Very slight edema
2 Slight edema
3 Moderate edema
4 Severe edema
Other Abbreviations
Abbreviation  Description Abbreviation  Description
AVS Suspected aberrant value Post Rx Observation Post dosing
NR Not recorded PreRx Observation predosing
OA Onmitted activity

Note: This is a comprehensive list of abbreviations. All of the abbreviations listed may not be
applicable to this report.

Dosing Information

Dosing information is abbreviated on various data outputs; the following represents the dosing
information for this study.

Group No. Test Material Dose Level (ug/dose)®
1 Reference Item 0
2 mRNA-1706 10/13
3 mRNA-1706 50/65
4 mRNA-1706 100/129

* Values based on SoA issued on 11 October 2016 / Values based on SoA issued on 03 May

2017.

FDA-CBER-2022-908-0017858
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Appendix 6 Individual Local Irritation Assessment

5002045

Clinical 2 4 9 16 18 23 30 32 37
Group Sex Animal Sign Site
1 m 1001 Erythema Treatment Site No.02 0 . 0 0 0 0 0
Erythema Treatment Site No.0Ol1 0 0 0 0 . 0 0
Edema Treatment Site No.02 0 . 0 0 0 0 0
Edema Treatment Site No.0Ol1 0 0 0 0 . 0 0
1002 Erythema Treatment Site No.02 0 . 0 0 0 0 0
Erythema Treatment Site No.0Ol1 0 0 0 0 . 0 0
Edema Treatment Site No.02 0 . 0 0 0 0 0
Edema Treatment Site No.0Ol1 0 0 0 0 . 0 0
1003 Erythema Treatment Site No.02 0 . 0 0 0 0 0
Erythema Treatment Site No.0Ol1 0 0 0 0 . 0 0
Edema Treatment Site No.02 0 . 0 0 0 0 0
Edema Treatment Site No.0Ol1 0 0 0 0 . 0 0
1104 Erythema Treatment Site No.02 0 . 0 0 0 0 0
Erythema Treatment Site No.0Ol1 0 0 0 0 . 0 0
Edema Treatment Site No.02 0 . 0 0 0 0 0
Edema Treatment Site No.0Ol1 0 0 0 0 . 0 0
1005 Erythema Treatment Site No.02 0 . 0 0 0 0 0
Erythema Treatment Site No.O0l 0 0 0 0 . 0 0
Edema Treatment Site No.02 0 . 0 0 0 0 0
Edema Treatment Site No.0Ol1 0 0 0 0 . 0 0
1006 Erythema Treatment Site No.02 0 . 0 0 0 0 0
Erythema Treatment Site No.0Ol1 0 0 0 0 . 0 0
Edema Treatment Site No.02 0 . 0 0 0 0 0
Edema Treatment Site No.0Ol1 0 0 0 0 . 0 0
1007 Erythema Treatment Site No.02 0 . 0 0 0 0 0
Erythema Treatment Site No.0l1 0 0 0 0 . 0 0
Edema Treatment Site No.02 0 . 0 0 0 0 0
Edema Treatment Site No.0Ol1 0 0 0 0 . 0 0
1008 Erythema Treatment Site No.02 0 . 0 0 0 0 0
Erythema Treatment Site No.0Ol1 0 0 0 0 . 0 0
Edema Treatment Site No.02 0 . 0 0 0 0 0
Edema Treatment Site No.0Ol1 0 0 0 0 0 0
Severity Codes: 0 = Grade 0; 1 = Grade 1; 2 = Grade 2; 3 = Grade 3; 4 = Grade 4
Group 1 - 0 ug/dose Group 2 - 13 ug/dose Group 3 - 65 ug/dose Group 4 - 129 ug/dose

FDA-CBER-2022-908-0017859
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Appendix 6 Individual Local Irritation Assessment

5002045

Clinical 2 4 9 16 18 23 30 32 37
Group Sex Animal Sign Site
1 m 1009 Erythema Treatment Site No.02 0 . 0 0 0 0 0
Erythema Treatment Site No.0Ol1 0 0 0 0 . 0 0
Edema Treatment Site No.02 0 . 0 0 0 0 0
Edema Treatment Site No.0Ol1 0 0 0 0 . 0 0
1010 Erythema Treatment Site No.02 0 . 0 0 0 0 0
Erythema Treatment Site No.0Ol1 0 0 0 0 . 0 0
Edema Treatment Site No.02 0 . 0 0 0 0 0
Edema Treatment Site No.0Ol1 0 0 0 0 . 0 0 .
1011 Erythema Treatment Site No.02 0 . 0 0 0 0 0 . 0
Erythema Treatment Site No.0Ol1 0 0 0 0 . 0 0 0 0
Edema Treatment Site No.02 0 . 0 0 0 0 0 . 0
Edema Treatment Site No.0Ol1 0 0 0 0 . 0 0 0 0
1012 Erythema Treatment Site No.02 0 0 0 0 0 0 0
Erythema Treatment Site No.0Ol1 0 0 0 0 . 0 0 0 0
Edema Treatment Site No.02 0 . 0 0 0 0 0 . 0
Edema Treatment Site No.0Ol1 0 0 0 0 . 0 0 0 0
1013 Erythema Treatment Site No.02 0 . 0 0 0 0 0 . 0
Erythema Treatment Site No.0Ol1 0 0 0 0 . 0 0 0 0
Edema Treatment Site No.02 0 . 0 0 0 0 0 . 0
Edema Treatment Site No.0Ol1 0 0 0 0 . 0 0 0 0
1014 Erythema Treatment Site No.02 0 . 0 0 0 0 0 . 0
Erythema Treatment Site No.0Ol1 0 0 0 0 . 0 0 0 0
Edema Treatment Site No.02 0 . 0 0 0 0 0 . 0
Edema Treatment Site No.0Ol1 0 0 0 0 . 0 0 0 0
1015 Erythema Treatment Site No.02 0 . 0 0 0 0 1 . 0
Erythema Treatment Site No.0l1 0 0 0 0 . 0 0 0 0
Edema Treatment Site No.02 0 . 0 0 0 0 0 . 0
Edema Treatment Site No.0Ol1 0 0 0 0 0 0 0 0
Severity Codes: 0 = Grade 0; 1 = Grade 1; 2 = Grade 2; 3 = Grade 3; 4 = Grade 4
Group 1 - 0 ug/dose Group 2 - 13 ug/dose Group 3 - 65 ug/dose Group 4 - 129 wug/dose

FDA-CBER-2022-908-0017860
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Appendix 6 Individual Local Irritation Assessment

5002045

Clinical 2 4 9 16 18 23 30 32 37
Group Sex Animal Sign Site
2 m 2001 Erythema Treatment Site No.02 0 . 0 0 0 0 0
Erythema Treatment Site No.0Ol1 0 0 0 0 . 0 0
Edema Treatment Site No.02 0 . 0 1 0 0 0
Edema Treatment Site No.0Ol1 0 0 0 0 . 0 1
2002 Erythema Treatment Site No.02 . . . 0 0 0 0
Erythema Treatment Site No.0Ol1 0 0 0 0 . 0 0
Edema Treatment Site No.02 . . . 1 1 0 0
Edema Treatment Site No.0Ol1 1 0 0 0 . 0 1
2003 Erythema Treatment Site No.02 . 0 0 0 0
Erythema Treatment Site No.0Ol1 0 0 0 0 . 0 0
Edema Treatment Site No.02 . 1 1 0 0
Edema Treatment Site No.0Ol1 1 0 0 0 . 0 1
2004 Erythema Treatment Site No.02 0 . 0 0 0 0 0
Erythema Treatment Site No.0Ol1 0 0 0 0 . 0 0
Edema Treatment Site No.02 0 . 0 1 0 0 0
Edema Treatment Site No.0Ol1 1 0 0 0 0 3
2005 Erythema Treatment Site No.02 0 . 0 0 0 0 0
Erythema Treatment Site No.0Ol1 0 0 0 0 . 0 0
Edema Treatment Site No.02 0 . 0 2 1 0 0
Edema Treatment Site No.0Ol1 0 0 0 0 . 0 1
2006 Erythema Treatment Site No.02 0 . 0 0 0 0 0
Erythema Treatment Site No.0Ol1 0 0 0 0 . 0 0
Edema Treatment Site No.02 0 . 0 1 1 0 0
Edema Treatment Site No.0Ol1 0 0 0 0 . 0 0
2007 Erythema Treatment Site No.02 0 . 0 0 0 0 0
Erythema Treatment Site No.0l1 0 0 0 0 . 0 0
Edema Treatment Site No.02 0 . 0 1 0 0 0
Edema Treatment Site No.0Ol1 1 0 0 0 . 0 2
2008 Erythema Treatment Site No.02 0 . 0 0 0 0 0
Erythema Treatment Site No.0Ol1 0 0 0 0 . 0 0
Edema Treatment Site No.02 0 . 0 1 0 0 0
Edema Treatment Site No.0Ol1 1 0 0 0 0 0

Severity Codes: 0 = Grade 0; 1 = Grade 1; 2 = Grade 2; 3 = Grade 3; 4 = Grade 4

Group 1 - 0 wug/dose Group 2 - 13 ug/dose Group 3 - 65 ug/dose Group 4 - 129 ug/dose

FDA-CBER-2022-908-0017861
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Appendix 6 Individual Local Irritation Assessment

5002045

Clinical 2 4 9 16 18 23 30 32 37
Group Sex Animal Sign Site
2 m 2009 Erythema Treatment Site No.02 0 . 0 0 0 0 0
Erythema Treatment Site No.0Ol1 0 0 0 0 . 0 0
Edema Treatment Site No.02 0 . 0 1 0 0 0
Edema Treatment Site No.0Ol1 1 0 0 0 0 3
2010 Erythema Treatment Site No.02 0 . 0 0 0 0 0
Erythema Treatment Site No.0Ol1 0 0 0 0 . 0 0
Edema Treatment Site No.02 0 . 0 1 0 0 0
Edema Treatment Site No.0Ol1 1 0 0 0 0 2

Severity Codes: 0 = Grade 0; 1 = Grade 1; 2 = Grade 2; 3 = Grade 3; 4 = Grade 4

Group 1 - 0 wug/dose Group 2 - 13 ug/dose Group 3 - 65 ug/dose Group 4 - 129 ug/dose

FDA-CBER-2022-908-0017862
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Appendix 6 Individual Local Irritation Assessment

5002045

Clinical 2 4 9 16 18 23 30 32 37
Group Sex Animal Sign Site
3 m 3001 Erythema Treatment Site No.02 0 . 0 0 1 0 0
Erythema Treatment Site No.0Ol1 0 0 0 0 . 0 0
Edema Treatment Site No.02 0 . 0 2 1 0 0
Edema Treatment Site No.0Ol1 3 1 0 0 . 0 3
3002 Erythema Treatment Site No.02 0 . 0 0 0 0 0
Erythema Treatment Site No.0Ol1 0 0 0 0 . 0 0
Edema Treatment Site No.02 0 . 0 1 1 0 0
Edema Treatment Site No.0Ol1 2 0 0 0 . 0 2
3003 Erythema Treatment Site No.02 0 . 0 0 1 0 0
Erythema Treatment Site No.0Ol1 0 0 0 0 . 0 0
Edema Treatment Site No.02 0 . 0 2 1 0 0
Edema Treatment Site No.0Ol1 2 0 0 0 . 0 3
3004 Erythema Treatment Site No.02 0 . 0 0 0 0 0
Erythema Treatment Site No.O0l 0 0 0 0 . 0 0
Edema Treatment Site No.02 0 . 0 1 1 0 0
Edema Treatment Site No.0Ol1 2 0 0 0 0 3
3005 Erythema Treatment Site No.02 0 . 0 0 0 0 0
Erythema Treatment Site No.0Ol1 0 0 0 0 . 0 0
Edema Treatment Site No.02 0 . 0 2 1 0 0
Edema Treatment Site No.0Ol1 2 0 0 0 . 0 3
3006 Erythema Treatment Site No.02 0 . 0 1 0 0 0
Erythema Treatment Site No.0Ol1 0 0 0 0 . 0 0
Edema Treatment Site No.02 0 . 0 2 1 0 0
Edema Treatment Site No.0Ol1 2 0 0 0 . 0 3
3007 Erythema Treatment Site No.02 0 . 0 0 0 0 0
Erythema Treatment Site No.0l1 0 0 0 0 . 0 0
Edema Treatment Site No.02 0 . 0 2 1 0 0
Edema Treatment Site No.0Ol1 3 0 0 0 . 0 4
3008 Erythema Treatment Site No.02 0 . 0 0 0 0 0
Erythema Treatment Site No.0Ol1 0 0 0 0 . 0 0
Edema Treatment Site No.02 0 . 0 1 1 0 0
Edema Treatment Site No.0Ol1 3 1 0 0 0 3

Severity Codes: 0 = Grade 0; 1 = Grade 1; 2 = Grade 2; 3 = Grade 3; 4 = Grade 4

Group 1 - 0 wug/dose Group 2 - 13 ug/dose Group 3 - 65 ug/dose Group 4 - 129 ug/dose

FDA-CBER-2022-908-0017863
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Appendix 6 Individual Local Irritation Assessment

5002045

Clinical 2 4 9 16 18 23 30 32 37
Group Sex Animal Sign Site
3 m 3009 Erythema Treatment Site No.02 0 . 0 0 0 0 0
Erythema Treatment Site No.0Ol1 0 1 0 0 . 0 0
Edema Treatment Site No.02 0 0 2 1 0 0
Edema Treatment Site No.0Ol1 2 1 0 0 . 0 3
3010 Erythema Treatment Site No.02 0 . 0 1 0 0 0
Erythema Treatment Site No.O0l1 0 0 0 0 . 0 0
Edema Treatment Site No.02 0 . 0 2 1 0 0
Edema Treatment Site No.0Ol1 2 0 0 0 0 3
Severity Codes: 0 = Grade 0; 1 = Grade 1; 2 = Grade 2; 3 = Grade 3; 4 = Grade 4
Group 1 - 0 ug/dose Group 2 - 13 ug/dose Group 3 - 65 ug/dose Group 4 - 129 ug/dose

FDA-CBER-2022-908-0017864
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Appendix 6 Individual Local Irritation Assessment

5002045

Clinical 2 4 9 16 18 23 30 32 37
Group Sex Animal Sign Site
4 m 4001 Erythema Treatment Site No.02 0 . 0 0 0 0 0
Erythema Treatment Site No.0Ol1 0 0 0 0 . 0 0
Edema Treatment Site No.02 0 . 0 3 2 0 0
Edema Treatment Site No.0Ol1 3 0 0 0 . 0 4
4002 Erythema Treatment Site No.02 0 . 0 0 0 0 0
Erythema Treatment Site No.0Ol1 0 0 0 0 . 0 0
Edema Treatment Site No.02 0 . 0 2 1 0 0
Edema Treatment Site No.0Ol1 2 1 0 0 . 0 3
4003 Erythema Treatment Site No.02 0 . 0 1 1 0 0
Erythema Treatment Site No.0Ol1 1 2 0 0 . 0 0
Edema Treatment Site No.02 0 . 0 3 2 0 0
Edema Treatment Site No.0Ol1 3 1 0 0 . 0 3
4004 Erythema Treatment Site No.02 0 . 0 0 0 0 0
Erythema Treatment Site No.0Ol1 0 1 0 0 . 0 0
Edema Treatment Site No.02 0 . 0 3 2 0 0
Edema Treatment Site No.0Ol1 3 1 0 0 0 3
4105 Erythema Treatment Site No.02 0 . 0 1 0 0 0
Erythema Treatment Site No.0Ol1 1 0 0 0 . 0 0
Edema Treatment Site No.02 0 . 0 3 1 0 0
Edema Treatment Site No.0Ol1 3 1 0 0 . 0 3
4006 Erythema Treatment Site No.02 0 . 0 1 2 0 0
Erythema Treatment Site No.0Ol1 1 1 0 0 . 0 0
Edema Treatment Site No.02 0 . 0 3 2 0 0
Edema Treatment Site No.0Ol1 3 1 0 0 . 0 4
4007 Erythema Treatment Site No.02 0 . 0 1 0 0 0
Erythema Treatment Site No.0l1 1 1 0 0 . 0 0
Edema Treatment Site No.02 0 . 0 3 2 0 0
Edema Treatment Site No.0Ol1 3 1 0 0 . 0 0
4008 Erythema Treatment Site No.02 0 . 0 0 0 0 0
Erythema Treatment Site No.0Ol1 0 1 0 0 . 0 0
Edema Treatment Site No.02 0 . 0 2 1 0 0
Edema Treatment Site No.0Ol1 3 1 0 0 0 3

Severity Codes: 0 = Grade 0; 1 = Grade 1; 2 = Grade 2; 3 = Grade 3; 4 = Grade 4

Group 1 - 0 wug/dose Group 2 - 13 ug/dose Group 3 - 65 ug/dose Group 4 - 129 ug/dose

FDA-CBER-2022-908-0017865
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Appendix 6 Individual Local Irritation Assessment

5002045

Clinical 2 4 9 16 18 23 30 32 37
Group Sex Animal Sign Site
4 m 4009 Erythema Treatment Site No.02 0 . 0 1 0 0 0
Erythema Treatment Site No.0Ol 1 0 0 0 . 0 0
Edema Treatment Site No.02 0 . 0 3 1 0 0
Edema Treatment Site No.0Ol1 3 0 0 0 . 0 4
4010 Erythema Treatment Site No.02 0 . 0 1 1 0 0
Erythema Treatment Site No.0Ol1 0 0 0 0 . 0 0
Edema Treatment Site No.02 0 . 0 3 1 0 0
Edema Treatment Site No.0Ol1 2 1 0 0 . 0 3 .
4011 Erythema Treatment Site No.02 0 . 0 0 1 0 0 . 0
Erythema Treatment Site No.0Ol1 0 0 0 0 . 0 0 1 0
Edema Treatment Site No.02 0 . 0 3 2 0 0 . 0
Edema Treatment Site No.0Ol1 2 1 0 0 . 0 4 1 0
4012 Erythema Treatment Site No.02 0 0 1 1 0 0 . 0
Erythema Treatment Site No.0Ol1 0 0 0 0 0 0 1 0
Edema Treatment Site No.02 0 . 0 3 2 0 0 . 0
Edema Treatment Site No.0Ol1 2 1 0 0 . 0 3 1 0
4013 Erythema Treatment Site No.02 0 . 0 0 0 0 0 0
Erythema Treatment Site No.0Ol1 0 0 0 0 . 0 0 0 0
Edema Treatment Site No.02 0 . 0 3 1 0 0 . 0
Edema Treatment Site No.0Ol1 2 0 0 0 . 0 3 0 0
4014 Erythema Treatment Site No.02 0 . 0 0 0 0 0 . 0
Erythema Treatment Site No.0Ol1 0 0 0 0 . 0 0 1 0
Edema Treatment Site No.02 0 . 0 3 1 0 0 . 0
Edema Treatment Site No.0Ol1 3 1 0 0 . 0 3 1 0
4015 Erythema Treatment Site No.02 0 . 0 1 0 0 0 . 0
Erythema Treatment Site No.0l1 0 0 0 0 . 0 0 0 0
Edema Treatment Site No.02 0 . 0 3 2 0 0 . 0
Edema Treatment Site No.0Ol1 3 0 0 0 0 3 0 0

Severity Codes: 0 = Grade 0; 1 = Grade 1; 2 = Grade 2; 3 = Grade 3; 4 = Grade 4

Group 1 - 0 wug/dose Group 2 - 13 ug/dose Group 3 - 65 ug/dose Group 4 - 129 wug/dose

FDA-CBER-2022-908-0017866
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Appendix 6 Individual Local Irritation Assessment

5002045

Clinical 2 4 9 16 18 23 30 32 37
Group Sex Animal Sign Site
1 £ 1501 Erythema Treatment Site No.02 0 . 0 0 0 0 0
Erythema Treatment Site No.0Ol1 0 0 0 0 . 0 0
Edema Treatment Site No.02 0 . 0 0 0 0 0
Edema Treatment Site No.0Ol1 0 0 0 0 . 0 0
1502 Erythema Treatment Site No.02 0 . 0 0 0 0 0
Erythema Treatment Site No.0Ol1 0 0 0 0 . 0 0
Edema Treatment Site No.02 0 . 0 0 0 0 0
Edema Treatment Site No.0Ol1 0 0 0 0 . 0 0
1503 Erythema Treatment Site No.02 0 . 0 0 0 0 0
Erythema Treatment Site No.0Ol1 0 0 0 0 . 0 0
Edema Treatment Site No.02 0 . 0 0 0 0 0
Edema Treatment Site No.0Ol1 0 0 0 0 . 0 0
1504 Erythema Treatment Site No.02 0 . 0 0 0 0 0
Erythema Treatment Site No.O0l 0 0 0 0 . 0 0
Edema Treatment Site No.02 0 . 0 0 0 0 0
Edema Treatment Site No.0Ol1 0 0 0 0 0 0
1505 Erythema Treatment Site No.02 0 . 0 0 0 0 0
Erythema Treatment Site No.0Ol1 0 0 0 0 . 0 0
Edema Treatment Site No.02 0 . 0 0 0 0 0
Edema Treatment Site No.0Ol1 0 0 0 0 . 0 0
1506 Erythema Treatment Site No.02 0 . 0 0 0 0 0
Erythema Treatment Site No.0Ol1 0 0 0 0 . 0 0
Edema Treatment Site No.02 0 . 0 0 0 0 0
Edema Treatment Site No.0Ol1 0 0 0 0 . 0 0
1507 Erythema Treatment Site No.02 0 . 0 0 0 0 0
Erythema Treatment Site No.0l1 0 0 0 0 . 0 0
Edema Treatment Site No.02 0 . 0 0 0 0 0
Edema Treatment Site No.0Ol1 0 0 0 0 . 0 0
1508 Erythema Treatment Site No.02 0 . 0 0 0 0 0
Erythema Treatment Site No.0Ol1 0 0 0 0 . 0 0
Edema Treatment Site No.02 0 . 0 0 0 0 0
Edema Treatment Site No.0Ol1 0 0 0 0 0 0

Severity Codes: 0 = Grade 0; 1 = Grade 1; 2 = Grade 2; 3 = Grade 3; 4 = Grade 4

Group 1 - 0 wug/dose Group 2 - 13 ug/dose Group 3 - 65 ug/dose Group 4 - 129 ug/dose

FDA-CBER-2022-908-0017867
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Appendix 6 Individual Local Irritation Assessment

5002045

Clinical 2 4 9 16 18 23 30 32 37
Group Sex Animal Sign Site
1 £ 1509 Erythema Treatment Site No.02 0 . 0 0 0 0 0
Erythema Treatment Site No.0Ol1 0 0 0 0 . 0 0
Edema Treatment Site No.02 0 . 0 0 0 0 0
Edema Treatment Site No.0Ol1 0 0 0 0 . 0 0
1510 Erythema Treatment Site No.02 0 . 0 0 0 0 0
Erythema Treatment Site No.O0l1 0 0 0 0 . 0 0
Edema Treatment Site No.02 0 . 0 0 0 0 0
Edema Treatment Site No.0Ol1 0 0 0 0 . 0 0 .
1511 Erythema Treatment Site No.02 0 . 0 0 0 0 0 . 0
Erythema Treatment Site No.0Ol1 0 0 0 0 . 0 0 0 0
Edema Treatment Site No.02 0 . 0 0 0 0 0 . 0
Edema Treatment Site No.0Ol1 0 0 0 0 . 0 0 0 0
1512 Erythema Treatment Site No.02 0 . 0 0 0 0 0 . 0
Erythema Treatment Site No.0Ol1 0 0 0 0 0 0 0 0
Edema Treatment Site No.02 0 . 0 0 0 0 0 . 0
Edema Treatment Site No.0Ol1 0 0 0 0 . 0 0 0 0
1513 Erythema Treatment Site No.02 0 . 0 0 0 0 0 . 0
Erythema Treatment Site No.0Ol1 0 0 0 0 . 0 0 0 0
Edema Treatment Site No.02 0 . 0 0 0 0 0 . 0
Edema Treatment Site No.0Ol1 0 0 0 0 . 0 0 0 0
1514 Erythema Treatment Site No.02 0 . 0 0 0 0 0 . 0
Erythema Treatment Site No.0Ol1 0 0 0 0 . 0 0 1 0
Edema Treatment Site No.02 0 . 0 0 0 0 0 . 0
Edema Treatment Site No.0Ol1 0 0 0 0 . 0 0 0 0
1515 Erythema Treatment Site No.02 0 . 0 0 0 0 0 . 0
Erythema Treatment Site No.0l1 0 0 0 0 . 0 0 0 0
Edema Treatment Site No.02 0 . 0 0 0 0 0 . 0
Edema Treatment Site No.O0l1 0 0 0 0 0 0 0 0

Severity Codes: 0 = Grade 0; 1 = Grade 1; 2 = Grade 2; 3 = Grade 3; 4 = Grade 4

Group 1 - 0 wug/dose Group 2 - 13 ug/dose Group 3 - 65 ug/dose Group 4 - 129 wug/dose

FDA-CBER-2022-908-0017868
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Appendix 6 Individual Local Irritation Assessment

5002045

Clinical 2 4 9 16 18 23 30 32 37
Group Sex Animal Sign Site
2 £ 2501 Erythema Treatment Site No.02 0 . 0 0 0 0 0
Erythema Treatment Site No.0Ol1 1 0 0 0 . 0 0
Edema Treatment Site No.02 0 . 0 0 0 0 0
Edema Treatment Site No.0Ol1 2 0 0 0 . 0 1
2502 Erythema Treatment Site No.02 0 . 0 0 0 0 0
Erythema Treatment Site No.0Ol1 0 0 0 0 . 0 0
Edema Treatment Site No.02 0 . 0 0 0 0 0
Edema Treatment Site No.0Ol1 1 0 0 0 . 0 1
2503 Erythema Treatment Site No.02 0 . 0 0 0 0 0
Erythema Treatment Site No.0Ol1 0 0 0 0 . 0 0
Edema Treatment Site No.02 0 . 0 0 0 0 0
Edema Treatment Site No.0Ol1 1 0 0 0 . 0 1
2504 Erythema Treatment Site No.02 0 . 0 0 0 0 0
Erythema Treatment Site No.0Ol1 0 0 0 0 . 0 0
Edema Treatment Site No.02 0 0 0 0 0 0
Edema Treatment Site No.0Ol1 1 0 0 0 0 1
2505 Erythema Treatment Site No.02 0 . 0 0 0 0 0
Erythema Treatment Site No.0Ol1 1 0 0 0 . 0 0
Edema Treatment Site No.02 0 . 0 0 0 0 0
Edema Treatment Site No.0Ol1 2 0 0 0 . 0 0
2506 Erythema Treatment Site No.02 0 . 0 0 0 0 0
Erythema Treatment Site No.0Ol1 1 0 0 0 . 0 0
Edema Treatment Site No.02 0 . 0 0 0 0 0
Edema Treatment Site No.0Ol1 2 0 0 0 . 0 1
2507 Erythema Treatment Site No.02 0 . 0 0 0 0 0
Erythema Treatment Site No.O0l 1 0 0 0 . 0 0
Edema Treatment Site No.02 0 . 0 0 0 0 0
Edema Treatment Site No.0Ol1 2 0 0 0 . 0 1
2508 Erythema Treatment Site No.02 0 . 0 0 0 0 0
Erythema Treatment Site No.0Ol1 1 0 0 0 . 0 0
Edema Treatment Site No.02 0 . 0 0 0 0 0
Edema Treatment Site No.0Ol1 2 0 0 0 0 0

Severity Codes: 0 = Grade 0; 1 = Grade 1; 2 = Grade 2; 3 = Grade 3; 4 = Grade 4

Group 1 - 0 wug/dose Group 2 - 13 ug/dose Group 3 - 65 ug/dose Group 4 - 129 ug/dose

FDA-CBER-2022-908-0017869
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Appendix 6 Individual Local Irritation Assessment

5002045

Clinical 2 4 9 16 18 23 30 32 37
Group Sex Animal Sign Site
2 £ 2509 Erythema Treatment Site No.02 0 . 0 0 0 0 0
Erythema Treatment Site No.0Ol1 1 0 0 0 . 0 0
Edema Treatment Site No.02 0 0 0 0 0 0
Edema Treatment Site No.0Ol1 2 0 0 0 0 1
2510 Erythema Treatment Site No.02 0 . 0 0 0 0 0
Erythema Treatment Site No.0Ol1 0 0 0 0 . 0 0
Edema Treatment Site No.02 0 . 0 0 0 0 0
Edema Treatment Site No.0Ol1 1 0 0 0 0 1
Severity Codes: 0 = Grade 0; 1 = Grade 1; 2 = Grade 2; 3 = Grade 3; 4 = Grade 4
Group 1 - 0 ug/dose Group 2 - 13 ug/dose Group 3 - 65 ug/dose Group 4 - 129 ug/dose

FDA-CBER-2022-908-0017870
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Appendix 6 Individual Local Irritation Assessment

5002045

Clinical 2 4 9 16 18 23 30 32 37
Group Sex Animal Sign Site
3 £ 3501 Erythema Treatment Site No.02 0 . 0 0 0 0 0
Erythema Treatment Site No.0Ol1 0 0 0 0 . 0 0
Edema Treatment Site No.02 0 . 0 0 1 0 0
Edema Treatment Site No.O0l 2 0 0 0 . 0 3
3502 Erythema Treatment Site No.02 0 . 0 0 0 0 0
Erythema Treatment Site No.0Ol1 1 0 0 0 . 0 1
Edema Treatment Site No.02 0 . 0 0 0 0 0
Edema Treatment Site No.0Ol1 2 2 0 0 . 0 3
3503 Erythema Treatment Site No.02 0 . 0 0 0 0 0
Erythema Treatment Site No.0Ol1 1 0 0 0 . 0 0
Edema Treatment Site No.02 0 . 0 1 0 0 0
Edema Treatment Site No.0Ol1 2 3 0 0 . 0 3
3504 Erythema Treatment Site No.02 0 0 0 1 0 0
Erythema Treatment Site No.0Ol1 0 0 0 0 . 0 0
Edema Treatment Site No.02 0 . 0 1 1 0 0
Edema Treatment Site No.0Ol1 1 3 0 0 . 0 2
3505 Erythema Treatment Site No.02 0 . 0 0 0 0 0
Erythema Treatment Site No.0Ol1 1 0 0 0 . 0 0
Edema Treatment Site No.02 0 . 0 1 1 0 0
Edema Treatment Site No.0Ol1 0 3 0 0 . 0 2
3506 Erythema Treatment Site No.02 0 . 0 0 0 0 0
Erythema Treatment Site No.0Ol1 0 0 0 0 . 0 1
Edema Treatment Site No.02 0 . 0 1 0 0 0
Edema Treatment Site No.0Ol1 1 3 0 0 . 0 3
3507 Erythema Treatment Site No.02 0 . 0 0 0 0 0
Erythema Treatment Site No.0Ol1 0 0 0 0 . 0 0
Edema Treatment Site No.02 0 . 0 1 0 0 0
Edema Treatment Site No.0Ol1 1 3 0 0 . 0 2
3508 Erythema Treatment Site No.02 . 0 0 0 0 0
Erythema Treatment Site No.0Ol1 1 0 0 0 . 0 1
Edema Treatment Site No.02 . . 0 1 0 0 0
Edema Treatment Site No.0Ol1 2 2 0 0 0 3
Severity Codes: 0 = Grade 0; 1 = Grade 1; 2 = Grade 2; 3 = Grade 3; 4 = Grade 4
Group 1 - 0 ug/dose Group 2 - 13 ug/dose Group 3 - 65 ug/dose Group 4 - 129 ug/dose

FDA-CBER-2022-908-0017871
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Appendix 6 Individual Local Irritation Assessment

5002045

Clinical 2 4 9 16 18 23 30 32 37
Group Sex Animal Sign Site
3 f 3509 Erythema Treatment Site No.02 . . 0 1 0 0 0
Erythema Treatment Site No.0Ol1 1 0 0 0 . 0 0
Edema Treatment Site No.02 . 0 2 0 0 0
Edema Treatment Site No.0Ol1 2 2 0 0 . 0 3
3510 Erythema Treatment Site No.02 0 . 0 0 2 0 0
Erythema Treatment Site No.0Ol1 1 0 0 0 . 0 1
Edema Treatment Site No.02 0 . 0 1 0 0 0
Edema Treatment Site No.0Ol1 2 0 0 0 . 0 2

Severity Codes: 0 = Grade 0; 1 = Grade 1; 2 = Grade 2; 3 = Grade 3; 4 = Grade 4

Group 1 - 0 wug/dose Group 2 - 13 ug/dose Group 3 - 65 ug/dose Group 4 - 129 ug/dose

FDA-CBER-2022-908-0017872
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Appendix 6 Individual Local Irritation Assessment

5002045

Clinical 2 4 9 16 18 23 30 32 37
Group Sex Animal Sign Site
4 £ 4501 Erythema Treatment Site No.02 0 . 0 1 1 0 0
Erythema Treatment Site No.0Ol1 2 0 0 0 . 0 0
Edema Treatment Site No.02 0 . 0 1 1 0 0
Edema Treatment Site No.0Ol1 2 3 0 0 . 0 3
4502 Erythema Treatment Site No.02 0 . 0 1 1 0 0
Erythema Treatment Site No.0Ol1 1 0 0 0 . 0 1
Edema Treatment Site No.02 0 . 0 1 1 0 0
Edema Treatment Site No.0Ol1 2 3 0 0 . 0 3
4503 Erythema Treatment Site No.02 0 . 0 1 1 0 0
Erythema Treatment Site No.0Ol1 1 0 0 0 . 0 0
Edema Treatment Site No.02 0 . 0 1 1 0 0
Edema Treatment Site No.O0l 2 3 0 0 . 0 3
4504 Erythema Treatment Site No.02 0 . 0 1 2 0 0
Erythema Treatment Site No.0Ol1 1 0 0 0 . 0 0
Edema Treatment Site No.02 0 . 0 2 1 0 0
Edema Treatment Site No.0Ol1 2 3 0 0 0 3
4505 Erythema Treatment Site No.02 0 . 0 1 1 0 0
Erythema Treatment Site No.0Ol1 1 0 0 0 . 0 1
Edema Treatment Site No.02 0 . 0 2 1 0 0
Edema Treatment Site No.0Ol1 2 3 0 0 . 0 3
4506 Erythema Treatment Site No.02 0 . 0 1 0 0 0
Erythema Treatment Site No.0Ol1 1 0 0 0 . 0 1
Edema Treatment Site No.02 0 . 0 1 1 0 0
Edema Treatment Site No.0Ol1 2 3 0 0 . 0 3
4507 Erythema Treatment Site No.02 0 . 0 1 0 0 0
Erythema Treatment Site No.0l1 1 0 0 0 . 0 0
Edema Treatment Site No.02 0 . 0 1 1 0 0
Edema Treatment Site No.0Ol1 2 3 0 0 . 0 3
4508 Erythema Treatment Site No.02 0 . 0 0 1 0 0
Erythema Treatment Site No.0Ol1 1 0 0 0 . 0 0
Edema Treatment Site No.02 0 . 0 2 1 0 0
Edema Treatment Site No.O0l1 2 3 0 0 0 3

Severity Codes: 0 = Grade 0; 1 = Grade 1; 2 = Grade 2; 3 = Grade 3; 4 = Grade 4

Group 1 - 0 wug/dose Group 2 - 13 ug/dose Group 3 - 65 ug/dose Group 4 - 129 ug/dose

FDA-CBER-2022-908-0017873
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Appendix 6 Individual Local Irritation Assessment

5002045

Clinical 2 4 9 16 18 23 30 32 37
Group Sex Animal Sign Site
4 £ 4509 Erythema Treatment Site No.02 0 . 0 1 0 0 0
Erythema Treatment Site No.0Ol1 1 0 0 0 . 0 0
Edema Treatment Site No.02 0 . 0 2 2 0 0
Edema Treatment Site No.0Ol1 2 3 0 0 . 0 4
4510 Erythema Treatment Site No.02 0 . 0 1 0 0 0
Erythema Treatment Site No.0Ol1 1 0 0 0 . 0 0
Edema Treatment Site No.02 0 . 0 1 1 0 0
Edema Treatment Site No.0Ol1 2 3 0 0 . 0 4 .
4511 Erythema Treatment Site No.02 0 . 0 1 0 0 0 . 0
Erythema Treatment Site No.0Ol1 1 0 0 0 . 0 1 0 0
Edema Treatment Site No.02 0 . 0 1 1 0 0 . 0
Edema Treatment Site No.0Ol1 2 3 0 0 . 0 4 1 0
4512 Erythema Treatment Site No.02 0 . 0 1 2 0 0 . 0
Erythema Treatment Site No.0Ol1 2 0 0 0 . 0 1 1 0
Edema Treatment Site No.02 0 . 0 1 1 0 0 . 0
Edema Treatment Site No.0Ol1 2 3 0 0 . 0 3 2 0
4513 Erythema Treatment Site No.02 0 . 0 1 1 0 0 0
Erythema Treatment Site No.0Ol1 1 0 0 0 . 0 1 1 0
Edema Treatment Site No.02 0 . 0 2 1 0 0 . 0
Edema Treatment Site No.0Ol1 2 2 0 0 . 0 3 1 0
4514 Erythema Treatment Site No.02 0 . 0 1 0 0 0 . 0
Erythema Treatment Site No.0Ol1 1 1 0 0 . 0 0 1 0
Edema Treatment Site No.02 0 . 0 2 0 0 0 . 0
Edema Treatment Site No.0Ol1 2 3 0 0 . 0 3 1 0
4515 Erythema Treatment Site No.02 0 . 0 1 0 0 0 . 0
Erythema Treatment Site No.0l1 1 0 0 0 . 0 1 1 0
Edema Treatment Site No.02 0 . 0 2 1 0 0 . 0
Edema Treatment Site No.0Ol1 2 3 0 0 . 0 3 1 0
Severity Codes: 0 = Grade 0; 1 = Grade 1; 2 = Grade 2; 3 = Grade 3; 4 = Grade 4
Group 1 - 0 ug/dose Group 2 - 13 ug/dose Group 3 - 65 ug/dose Group 4 - 129 wug/dose

FDA-CBER-2022-908-0017874



Appendix 7

Individual Body Weights Explanation Page

Abbreviation Description
-- Not scheduled to be performed /dead  TERR
AVS Suspected aberrant value

OA Onmitted activity

Abbreviation

UPTD

X
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Description
Technical error

Unable to perform due to technical
difficulty
Excluded from mean

Note: This is a comprehensive list of abbreviations. All of the abbreviations listed may not be
applicable to this report.

Dosing Information

Dosing information is abbreviated on various data outputs; the following represents the dosing
information for this study.

Group No. Test Material Dose Level (ug/dose)®
1 Reference Item 0
2 mRNA-1706 10/13
3 mRNA-1706 50/65
4 mRNA-1706 100/129

* Values based on SoA issued on 11 October 2016 / Values based on SoA issued on 03 May

2017.

FDA-CBER-2022-908-0017875
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Individual Body Weights (g)

Group 1 - Reference Item

Group 3 - mRNA-1706 65 pg/dose

Group 2 - mRNA-1706 13 pg/dose
Group 4 - mRNA-1706 129 pg/dose
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Group/ Animal Day

Sex No. -9 -1 14 21 28 35 42

M 1001 189 256 317 372 427 481 -- --
1002 203 270 323 375 418 452 -- --
1003 211 291 347 400 448 497 -- --
1104 216 291 351 408 455 504 -- --
1005 185 240 291 344 382 431 -- --
1006 183 246 301 358 401 450 -- --
1007 193 274 354 407 465 520 -- --
1008 211 294 374 444 501 561 -- --
1009 196 262 334 393 448 490 -- --
1010 199 277 354 433 486 536 -- --
1011 205 277 331 381 426 476 496 519
1012 185 242 297 343 388 436 464 495
1013 207 284 355 419 471 525 556 581
1014 195 262 321 380 427 480 490 526
1015 200 267 326 377 421 458 473 504

5002045

FDA-CBER-2022-908-0017876
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Individual Body Weights (g)

Group 1 - Reference Item

Group 3 - mRNA-1706 65 pg/dose

Group 2 - mRNA-1706 13 pg/dose
Group 4 - mRNA-1706 129 pg/dose
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Group/ Animal Day

Sex No. -9 -1 14 21 28 35 42

2M 2001 199 281 350 409 466 527 -- --
2002 191 258 315 369 419 478 -- --
2003 187 262 328 391 447 500 -- --
2004 202 270 334 389 433 478 -- --
2005 197 260 316 371 405 453 -- --
2006 195 253 307 363 405 450 -- --
2007 192 268 333 395 442 487 -- --
2008 200 270 328 381 423 474 -- --
2009 200 275 326 389 429 475 -- --
2010 206 285 344 395 435 473 -- --

5002045

FDA-CBER-2022-908-0017877
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Individual Body Weights (g)

Group 1 - Reference Item

Group 3 - mRNA-1706 65 pg/dose

Group 2 - mRNA-1706 13 pg/dose
Group 4 - mRNA-1706 129 pg/dose
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Group/ Animal Day

Sex No. -9 -1 14 21 28 35 42

3M 3001 205 279 333 389 422 474 -- --
3002 188 264 314 378 412 472 -- --
3003 189 258 309 365 399 456 -- --
3004 191 260 313 379 411 463 -- --
3005 200 272 325 381 419 462 -- --
3006 193 273 336 399 443 495 -- --
3007 200 272 322 387 422 478 -- --
3008 202 278 329 388 425 464 -- --
3009 199 281 334 413 455 518 -- --
3010 197 269 320 383 412 453 -- --

5002045

FDA-CBER-2022-908-0017878
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Individual Body Weights (g)

Group 1 - Reference Item

Group 3 - mRNA-1706 65 pg/dose

Group 2 - mRNA-1706 13 pg/dose
Group 4 - mRNA-1706 129 pg/dose
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Group/ Animal Day

Sex No. -9 -1 14 21 28 35 42

4M 4001 197 264 297 360 391 447 -- --
4002 189 257 293 353 379 429 -- --
4003 183 260 290 353 374 437 -- --
4004 209 285 336 405 451 518 -- --
4105 187 262 314 383 410 481 -- --
4006 202 284 323 392 432 490 -- --
4007 197 263 312 373 416 463 -- --
4008 212 298 336 406 428 486 -- --
4009 201 266 310 370 404 454 -- --
4010 187 259 299 358 382 429 -- --
4011 199 265 310 376 406 456 467 515
4012 191 254 289 342 374 416 428 470
4013 195 270 318 387 424 483 500 537
4014 209 291 350 430 482 557 586 627
4015 207 289 335 400 428 485 497 538

5002045

FDA-CBER-2022-908-0017879
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Individual Body Weights (g)

Group 1 - Reference Item

Group 3 - mRNA-1706 65 pg/dose

Group 2 - mRNA-1706 13 pg/dose
Group 4 - mRNA-1706 129 pg/dose
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Group/ Animal Day

Sex No. -10 -1 14 21 28 35 42

IF 1501 180 229 248 265 291 298 -- --
1502 193 237 270 295 319 327 -- --
1503 177 212 239 260 268 271 -- --
1504 174 214 238 263 289 304 -- --
1505 178 230 250 277 308 327 -- --
1506 171 213 235 252 275 291 -- --
1507 186 231 263 284 303 323 -- --
1508 179 213 238 253 273 282 -- --
1509 171 204 220 237 245 268 -- --
1510 175 204 226 247 259 270 -- --
1511 189 221 248 268 287 302 360 328
1512 181 229 250 271 294 306 322 342
1513 184 213 254 283 308 329 357 378
1514 183 218 235 244 264 275 285 293
1515 192 226 249 269 284 301 319 329

5002045

FDA-CBER-2022-908-0017880
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Group 1 - Reference Item

Group 3 - mRNA-1706 65 pg/dose

Group 2 - mRNA-1706 13 pg/dose
Group 4 - mRNA-1706 129 pg/dose
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Group/ Animal Day

Sex No. -10 -1 14 21 28 35 42

2F 2501 179 233 259 288 315 323 -- --
2502 185 215 242 254 267 269 -- --
2503 176 218 238 256 278 291 -- --
2504 181 222 248 280 300 319 -- --
2505 185 231 264 294 312 327 -- --
2506 176 207 238 256 269 277 -- --
2507 178 220 246 274 289 304 -- --
2508 189 230 259 281 293 303 -- --
2509 182 225 247 275 289 301 -- --
2510 183 222 244 265 279 301 -- --

5002045

FDA-CBER-2022-908-0017881
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Individual Body Weights (g)

Group 1 - Reference Item

Group 3 - mRNA-1706 65 pg/dose

Group 2 - mRNA-1706 13 pg/dose
Group 4 - mRNA-1706 129 pg/dose
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Group/ Animal Day

Sex No. -10 -1 14 21 28 35 42

3F 3501 185 234 261 293 306 332 -- --
3502 188 233 255 277 293 316 -- --
3503 179 220 236 254 275 288 -- --
3504 176 214 232 256 272 292 -- --
3505 184 221 245 269 292 304 -- --
3506 180 228 252 285 299 319 -- --
3507 177 222 247 295 297 323 -- --
3508 182 235 263 297 329 351 -- --
3509 182 229 238 251 265 280 -- --
3510 176 210 225 241 250 266 -- --

5002045

FDA-CBER-2022-908-0017882
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Individual Body Weights (g)

Group 1 - Reference Item

Group 3 - mRNA-1706 65 pg/dose

Group 2 - mRNA-1706 13 pg/dose
Group 4 - mRNA-1706 129 pg/dose

Page 386

Test Facility Study No. 5002045

Group/ Animal Day

Sex No. -10 -1 14 21 28 35 42

4F 4501 181 221 245 273 281 305 -- --
4502 187 239 260 292 300 320 -- --
4503 183 233 239 275 291 302 -- --
4504 169 200 215 234 250 265 -- --
4505 178 225 236 256 286 299 -- --
4506 177 215 254 292 291 309 -- --
4507 193 242 253 279 305 319 -- --
4508 173 204 216 231 248 267 -- --
4509 190 239 260 293 315 338 -- --
4510 188 246 261 292 313 334 -- --
4511 180 218 240 270 281 297 311 329
4512 172 217 233 262 275 290 293 316
4513 185 210 211 220 257 285 297 318
4514 180 220 228 252 259 275 279 301
4515 175 225 240 265 277 293 307 329

5002045

FDA-CBER-2022-908-0017883
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Individual Body Weight Gains Explanation Page

Abbreviation Description
-- Not scheduled to be performed /dead  TERR

AVS Suspected aberrant value
NC Not calculable
OA Onmitted activity

Abbreviation

UPTD

X
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Description
Technical error

Unable to perform due to technical
difficulty
Excluded from mean

Note: This is a comprehensive list of abbreviations. All of the abbreviations listed may not be
applicable to this report.

Dosing Information

Dosing information is abbreviated on various data outputs; the following represents the dosing
information for this study.

Group No. Test Material Dose Level (ug/dose)®
1 Reference Item 0
2 mRNA-1706 10/13
3 mRNA-1706 50/65
4 mRNA-1706 100/129

* Values based on SoA issued on 11 October 2016 / Values based on SoA issued on 03 May

2017.

FDA-CBER-2022-908-0017884
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Individual Body Weight Gains (g)

Group 1 - Reference Item

Group 3 - mRNA-1706 65 pg/dose

Group 2 - mRNA-1706 13 pg/dose
Group 4 - mRNA-1706 129 pg/dose
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Group/ Animal Day
Sex No. Change Change Change Change Change Change Change
-9--1 -1-7 7-14 14 -21 21 -28 28 - 35 35-42
M 1001 67 61 55 55 54 -- --
1002 67 53 52 43 34 - -
1003 80 56 53 48 49 -- --
1104 75 60 57 47 49 - -
1005 55 51 53 38 49 -- --
1006 63 55 57 43 49 - -
1007 81 80 53 58 55 -- --
1008 83 80 70 57 60 -- --
1009 66 72 59 55 42 -- --
1010 78 77 79 53 50 -- --
1011 72 54 50 45 50 20 23
1012 57 55 46 45 48 28 31
1013 77 71 64 52 54 31 25
1014 67 59 59 47 53 10 36
1015 67 59 51 44 37 15 31
5002045
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Individual Body Weight Gains (g)

Group 1 - Reference Item

Group 3 - mRNA-1706 65 pg/dose

Group 2 - mRNA-1706 13 pg/dose

Group 4 - mRNA-1706 129 pg/dose

Page 389

Test Facility Study No. 5002045

Group/ Animal Day
Sex No. Change Change Change Change Change Change Change
-9--1 -1-7 7-14 14 -21 21-28 28 -35 35-42

M 2001 82 69 59 57 61 -- -
2002 67 57 54 50 59 - -
2003 75 66 63 56 53 - -
2004 68 64 55 44 45 -- -
2005 63 56 55 34 48 - -
2006 58 54 56 42 45 -- --
2007 76 65 62 47 45 - -
2008 70 58 53 42 51 - -
2009 75 51 63 40 46 - -
2010 79 59 51 40 38 -- --

5002045

FDA-CBER-2022-908-0017886



Appendix 8

Individual Body Weight Gains (g)

Group 1 - Reference Item

Group 3 - mRNA-1706 65 pg/dose

Group 2 - mRNA-1706 13 pg/dose

Group 4 - mRNA-1706 129 pg/dose

Page 390

Test Facility Study No. 5002045

Group/ Animal Day
Sex No. Change Change Change Change Change Change Change
-9--1 -1-7 7-14 14-21 21-28 28-35 35-42

3M 3001 74 54 56 33 52 -- --
3002 76 50 64 34 60 -- -
3003 69 51 56 34 57 -- -
3004 69 53 66 32 52 - --
3005 72 53 56 38 43 -- --
3006 80 63 63 44 52 - --
3007 72 50 65 35 56 -- --
3008 76 51 59 37 39 -- --
3009 82 53 79 42 63 -- -
3010 72 51 63 29 41 -- -

5002045

FDA-CBER-2022-908-0017887
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Individual Body Weight Gains (g)

Group 1 - Reference Item

Group 3 - mRNA-1706 65 pg/dose

Group 2 - mRNA-1706 13 pg/dose

Group 4 - mRNA-1706 129 pg/dose
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Group/ Animal Day
Sex No. Change Change Change Change Change Change Change
-9--1 -1-7 7-14 14 -21 21 -28 28 - 35 35-42

4M 4001 67 33 63 31 56 -- --
4002 68 36 60 26 50 -- --
4003 77 30 63 21 63 -- --
4004 76 51 69 46 67 -- --
4105 75 52 69 27 71 -- --
4006 82 39 69 40 58 - -
4007 66 49 61 43 47 -- --
4008 86 38 70 22 58 -- --
4009 65 44 60 34 50 -- --
4010 72 40 59 24 47 -- --
4011 66 45 66 30 50 11 48
4012 63 35 53 32 42 12 42
4013 75 48 69 37 59 17 37
4014 82 59 80 52 75 29 41
4015 82 46 65 28 57 12 41

5002045

FDA-CBER-2022-908-0017888
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Individual Body Weight Gains (g)

Group 1 - Reference Item

Group 3 - mRNA-1706 65 pg/dose

Group 2 - mRNA-1706 13 pg/dose
Group 4 - mRNA-1706 129 pg/dose
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Group/ Animal Day
Sex No. Change Change Change Change Change Change Change
-10 - -1 -1-7 7-14 14 -21 21 -28 28 - 35 35-42

IF 1501 49 19 17 26 7 -- --
1502 44 33 25 24 8 -- -
1503 35 27 21 8 3 -- -
1504 40 24 25 26 15 - -
1505 52 20 27 31 19 -- -
1506 42 22 17 23 16 - -
1507 45 32 21 19 20 -- --
1508 34 25 15 20 9 -- --
1509 33 16 17 8 23 -- --
1510 29 22 21 12 11 -- --
1511 32 27 20 19 15 58 -32
1512 48 21 21 23 12 16 20
1513 29 41 29 25 21 28 21
1514 35 17 9 20 11 10 8
1515 34 23 20 15 17 18 10

5002045

FDA-CBER-2022-908-0017889
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Individual Body Weight Gains (g)

Group 1 - Reference Item

Group 3 - mRNA-1706 65 pg/dose

Group 2 - mRNA-1706 13 pg/dose

Group 4 - mRNA-1706 129 pg/dose
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Group/ Animal Day
Sex No. Change Change Change Change Change Change Change
-10--1 -1-7 7-14 14-21 21-28 28-35 35-42

2F 2501 54 26 29 27 8 -- --
2502 30 27 12 13 2 - -
2503 42 20 18 22 13 -- --
2504 41 26 32 20 19 -- --
2505 46 33 30 18 15 - -
2506 31 31 18 13 8 -- --
2507 42 26 28 15 15 - -
2508 41 29 22 12 10 -- --
2509 43 22 28 14 12 - -
2510 39 22 21 14 22 -- -

5002045

FDA-CBER-2022-908-0017890
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Individual Body Weight Gains (g)

Group 1 - Reference Item

Group 3 - mRNA-1706 65 pg/dose

Group 2 - mRNA-1706 13 pg/dose

Group 4 - mRNA-1706 129 pg/dose
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Test Facility Study No. 5002045

Group/ Animal Day
Sex No. Change Change Change Change Change Change Change
-10--1 -1-7 7-14 14-21 21-28 28 - 35 35-42

3F 3501 49 27 32 13 26 - --
3502 45 22 22 16 23 -- --
3503 41 16 18 21 13 -- -
3504 38 18 24 16 20 -- --
3505 37 24 24 23 12 -- --
3506 48 24 33 14 20 -- --
3507 45 25 48 2 26 -- --
3508 53 28 34 32 22 -- -
3509 47 9 13 14 15 -- --
3510 34 15 16 9 16 -- --

5002045
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Appendix 8

Individual Body Weight Gains (g)

Group 1 - Reference Item

Group 3 - mRNA-1706 65 pg/dose

Group 2 - mRNA-1706 13 pg/dose

Group 4 - mRNA-1706 129 pg/dose

Test Facil

Page 395
ity Study No. 5002045

Group/ Animal Day
Sex No. Change Change Change Change Change Change Change
-10 - -1 -1-7 7-14 14 -21 21 -28 28 - 35 35-42

4F 4501 40 24 28 8 24 - -
4502 52 21 32 8 20 -- --
4503 50 6 36 16 11 -- --
4504 31 15 19 16 15 -- --
4505 47 11 20 30 13 -- --
4506 38 39 38 -1 18 - -
4507 49 11 26 26 14 -- --
4508 31 12 15 17 19 -- --
4509 49 21 33 22 23 -- --
4510 58 15 31 21 21 -- -
4511 38 22 30 11 16 14 18
4512 45 16 29 13 15 3 23
4513 25 1 9 37 28 12 21
4514 40 8 24 7 16 4 22
4515 50 15 25 12 16 14 22

5002045
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Individual Food Consumption Explanation Page

Abbreviation Description

AFE

AFNF

ANH

ANIC

ANW

ANWB

AVS

AWE

FSG

FSNC

NC

Not scheduled to be performed / dead
Animal found with no food during
measurement interval-Exclude
Animal found with no food during
measurement interval

Animal found with no hopper during
measurement interval

Animal not in cage or in incorrect cage
during measurement

Animal found with no water access
during measurement intervals
Animal found with no water bottle
during measurement interval
Suspected aberrant value

Animal found with no water in bottle
during measurement interval-Exclude
Food supplementation given during
interval, included in feed weight
Food supplementation given during
interval, value not calculable

Not calculable

Abbreviation

OA

ONEG

POWF

REHO

REPL

SPIL

TERR

UPTD

WAFE

WAFI

WETF

X

Page 396
Test Facility Study No. 5002045

Description

Onmitted activity

Original value negative, animal did
not eat

Powdered food

Animal rehoused during
measurement interval

Animal replaced during measurement
interval

Spilled food (by animal)

Technical error

Unable to perform due to technical
difficulty

Water added to food during
measurement interval

Water added to food during
measurement interval, included
Wet or contaminated food (in
container)

Excluded from mean

Note: This is a comprehensive list of abbreviations. All of the abbreviations listed may not be
applicable to this report.

Dosing Information

Dosing information is abbreviated on various data outputs; the following represents the dosing
information for this study.

Group No. Test Material Dose Level (ug/dose)®
1 Reference Item 0
2 mRNA-1706 10/13
3 mRNA-1706 50/65
4 mRNA-1706 100/129

* Values based on SoA issued on 11 October 2016 / Values based on SoA issued on 03 May

2017.
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Appendix 9

Individual Food Consumption (g/animal/day)

Group 1 - Reference Item

Group 3 - mRNA-1706 65 pg/dose

Group 2 - mRNA-1706 13 pg/dose

Group 4 - mRNA-1706 129 pg/dose

Page 397

Test Facility Study No. 5002045

Group/ Animal Day (From/To)

Sex No. -1 1/8 8/15 15/22 22/29 29/36 36/42

M 1001 28.8 30.5 31.6 33.0 33.0 -- --
1002 28.8 30.5 31.6 33.0 33.0 -- --
1003 28.8 30.5 31.6 33.0 33.0 -- --
1104 30.6 29.2 30.3 30.8 32.0 -- --
1005 254 29.2 30.3 30.8 32.0 -- --
1006 25.4 29.2 30.3 30.8 32.0 -- --
1007 32.8 352 359 36.9 37.9 -- --
1008 32.8 352 359 36.9 37.9 -- --
1009 31.9 34.1 36.1 36.3 36.1 -- --
1010 31.9 34.1 36.1 36.3 36.1 -- --
1011 28.4 30.0 31.2 32.0 32.7 324 33.7
1012 28.4 30.0 31.2 32.0 327 324 33.7
1013 28.4 30.0 31.2 32.0 32.7 32.4 33.7
1014 28.3 28.7 30.6 30.4 31.4 30.4 31.6
1015 28.3 28.7 30.6 30.4 31.4 30.4 31.6

5002045
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Appendix 9
Individual Food Consumption (g/animal/day)

Group 1 - Reference Item

Group 3 - mRNA-1706 65 pg/dose

Group 2 - mRNA-1706 13 pg/dose

Group 4 - mRNA-1706 129 pg/dose

Page 398

Test Facility Study No. 5002045

Group/ Animal Day (From/To)

Sex No. -1 1/8 8/15 15/22 22/29 29/36 36/42

2M 2001 29.0 30.7 33.8 34.0 36.0 -- --
2002 29.0 30.7 33.8 34.0 36.0 -- --
2003 29.0 30.7 33.8 34.0 36.0 -- --
2004 26.4 28.6 31.1 30.3 32.6 -- --
2005 26.4 28.6 31.1 303 32.6 -- --
2006 26.4 28.6 31.1 30.3 32.6 -- --
2007 27.3 29.5 323 31.8 33.2 -- --
2008 27.3 29.5 32.3 31.8 33.2 -- --
2009 29.1 30.0 33.1 32.6 33.2 -- --
2010 29.1 30.0 33.1 32.6 33.2 -- --

5002045
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Appendix 9

Individual Food Consumption (g/animal/day)

Group 1 - Reference Item
Group 3 - mRNA-1706 65 pg/dose

Group 2 - mRNA-1706 13 pg/dose

Group 4 - mRNA-1706 129 pg/dose

Page 399

Test Facility Study No. 5002045

Group/ Animal Day (From/To)

Sex No. -1 1/8 8/15 15/22 22/29 29/36 36/42

3M 3001 28.0 27.5 32.1 28.2 32.6 -- --
3002 28.0 27.5 32.1 28.2 32.6 -- --
3003 28.0 27.5 32.1 28.2 32.6 -- --
3004 27.5 28.1 --TERR 29.1 32.0 -- --
3005 27.5 28.1 --TERR 29.1 32.0 -- --
3006 27.5 28.1 --TERR 29.1 32.0 -- --
3007 28.4 27.9 31.4 28.6 31.8 -- --
3008 28.4 27.9 31.4 28.6 31.8 -- --
3009 29.3 27.9 33.7 31.5 35.1 -- --
3010 29.3 27.9 33.7 31.5 35.1 -- --

5002045
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Appendix 9

Individual Food Consumption (g/animal/day)

Group 1 - Reference Item

Group 3 - mRNA-1706 65 pg/dose

Group 2 - mRNA-1706 13 pg/dose
Group 4 - mRNA-1706 129 pg/dose

Page 400

Test Facility Study No. 5002045

Group/ Animal Day (From/To)

Sex No. -1 1/8 8/15 15/22 22/29 29/36 36/42

4M 4001 26.8 241 30.9 26.1 33.0 -- --
4002 26.8 24.1 30.9 26.1 33.0 -- --
4003 26.8 24.1 30.9 26.1 33.0 -- --
4004 --REHO 28.1 35.2 313 36.9 -- --
4105 --REHO 28.1 352 313 36.9 -- --
4006 --REHO 28.1 35.2 31.3 36.9 -- --
4007 30.5 28.6 35.6 319 36.4 -- --
4008 30.5 28.6 35.6 31.9 36.4 -- --
4009 30.1 27.4 32.8 29.0 33.2 -- --
4010 30.1 27.4 32.8 29.0 33.2 -- --
4011 27.6 25.6 32.0 28.9 33.7 30.4 354
4012 27.6 25.6 32.0 28.9 33.7 30.4 35.4
4013 27.6 25.6 32.0 28.9 33.7 30.4 354
4014 31.3 31.4 38.7 359 41.6 38.1 42.3
4015 31.3 314 38.7 359 41.6 38.1 42.3

5002045
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Appendix 9

Individual Food Consumption (g/animal/day)

Group 1 - Reference Item

Group 3 - mRNA-1706 65 pg/dose

Group 2 - mRNA-1706 13 pg/dose

Group 4 - mRNA-1706 129 pg/dose

Page 401

Test Facility Study No. 5002045

Group/ Animal Day (From/To)

Sex No. -1 1/8 8/15 15/22 22/29 29/36 36/42

IF 1501 22.0 21.9 242 23.7 23.7 -- --
1502 22.0 21.9 242 23.7 23.7 -- --
1503 22.0 21.9 242 23.7 23.7 -- --
1504 20.0 20.5 21.9 233 245 -- --
1505 20.0 20.5 21.9 233 245 -- --
1506 20.0 20.5 21.9 233 245 -- --
1507 19.6 21.6 22.9 23.9 242 -- --
1508 19.6 21.6 22.9 23.9 24.2 -- --
1509 18.6 20.6 21.3 21.9 22.9 -- --
1510 18.6 20.6 21.3 21.9 22.9 -- --
1511 21.0 23.8 26.0 25.8 26.4 27.4 26.6
1512 21.0 23.8 26.0 25.8 26.4 27.4 26.6
1513 21.0 23.8 26.0 25.8 26.4 27.4 26.6
1514 21.4 21.4 22.8 21.9 24.6 26.0 24.7
1515 21.4 21.4 22.8 21.9 24.6 26.0 24.7

5002045
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Appendix 9

Individual Food Consumption (g/animal/day)

Group 1 - Reference Item

Group 3 - mRNA-1706 65 pg/dose

Group 2 - mRNA-1706 13 pg/dose

Group 4 - mRNA-1706 129 pg/dose

Page 402

Test Facility Study No. 5002045

Group/ Animal Day (From/To)

Sex No. -1 1/8 8/15 15/22 22/29 29/36 36/42

2F 2501 21.1 21.0 22.9 22.0 22.9 -- --
2502 21.1 21.0 22.9 22.0 22.9 -- --
2503 21.1 21.0 22.9 22.0 22.9 -- --
2504 21.0 23.0 244 24.0 249 -- --
2505 21.0 23.0 244 24.0 249 -- --
2506 21.0 23.0 24 .4 24.0 24.9 -- --
2507 20.6 21.1 23.0 22.0 22.9 -- --
2508 20.6 21.1 23.0 22.0 22.9 -- --
2509 19.4 20.6 21.8 21.5 23.4 -- --
2510 19.4 20.6 21.8 21.5 23.4 -- --

5002045
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Appendix 9

Individual Food Consumption (g/animal/day)

Group 1 - Reference Item

Group 3 - mRNA-1706 65 pg/dose

Group 2 - mRNA-1706 13 pg/dose

Group 4 - mRNA-1706 129 pg/dose

Page 403

Test Facility Study No. 5002045

Group/ Animal Day (From/To)

Sex No. -1 1/8 8/15 15/22 22/29 29/36 36/42

3F 3501 21.4 21.6 239 22.9 25.4 -- --
3502 21.4 21.6 239 22.9 25.4 -- --
3503 21.4 21.6 23.9 22.9 25.4 -- --
3504 21.5 21.6 235 24.0 25.7 -- --
3505 21.5 21.6 23.5 24.0 25.7 -- --
3506 21.5 21.6 23.5 24.0 25.7 -- --
3507 22.9 24.0 28.9 26.6 29.0 -- --
3508 22.9 24.0 28.9 26.6 29.0 -- --
3509 21.2 19.4 21.0 19.4 23.6 -- --
3510 21.2 19.4 21.0 19.4 23.6 -- --

5002045
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Appendix 9

Individual Food Consumption (g/animal/day)

Group 1 - Reference Item

Group 3 - mRNA-1706 65 pg/dose

Group 2 - mRNA-1706 13 pg/dose

Group 4 - mRNA-1706 129 pg/dose
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Test Facility Study No. 5002045

Group/ Animal Day (From/To)

Sex No. -1 1/8 8/15 15/22 22/29 29/36 36/42

4F 4501 21.2 20.1 242 23.0 25.0 -- --
4502 21.2 20.1 242 23.0 25.0 -- --
4503 21.2 20.1 242 23.0 25.0 -- --
4504 20.3 20.3 232 21.5 23.6 -- --
4505 20.3 20.3 232 21.5 23.6 -- --
4506 20.3 20.3 23.2 21.5 23.6 -- --
4507 20.9 19.6 21.4 21.3 22.6 -- --
4508 209 19.6 21.4 21.3 22.6 -- --
4509 239 21.2 242 232 26.6 -- --
4510 23.9 21.2 242 232 26.6 -- --
4511 20.2 193 21.3 22.5 24.6 21.9 24.8
4512 20.2 19.3 21.3 22.5 24.6 21.9 248
4513 20.2 193 21.3 22.5 24.6 21.9 24.8
4514 21.9 20.1 22.7 20.5 23.4 21.1 249
4515 21.9 20.1 22.7 20.5 23.4 21.1 24.9

5002045
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Individual Hematology Values Explanation Page

ADVIA 120 Analyzer
Analyzed Parameter Descriptions

Parameter
Hematocrit
Hemoglobin
Mean Corpuscular Hemoglobin
Mean Corpuscular Hemoglobin
Concentration
Mean Corpuscular Volume
Mean Platelet Volume
Platelet Count
Red Blood Cell Count
Red Blood Cell Distribution Width
Reticulocytes
Reticulocytes Percent
White Blood Cell Count
White Blood Cell Differential Count
Neutrophils Percent
Lymphocytes Percent
Monocytes Percent
Eosinophils Percent
Basophils Percent
Large Unstained Cells Percent
Neutrophils
Lymphocytes
Monocytes
Eosinophils
Basophils
Large Unstained Cells

Manual and Visual
Analyzed Parameter Descriptions

Parameter
White Blood Cell Differential Count

- Immature Neutrophils Count

- Immature Neutrophils Percent

- Immature Cells Percent

- Immature Cells Count

- Large Platelets

- Neutrophils Band Form

- Neutrophils Band Form Percent
- Packed Cell Volume

- Neutrophils

- Lymphocytes

Abbreviation Units
HCT %

HGB g/dL
MCH pg
MCHC g/dL
MCV fL(um’)
MPV fL(um’)
PLT x10°/uL
RBC x10%/uL
RDW %
RETIC x10°/L
RETIC %
WBC x10*/uL
NEUT %
LYMPH %
MONO %

EOS %
BASO %

LUC %
NEUT x10°/uL
LYMPH x10°/uL
MONO x10°/uL
EOS x10°/uL
BASO x10°/uL
LUC x10°/uL

Abbreviation Units
% and/or
x10*/uL

IMM NEUT

IMM NEUT

IMM CELL

IMM CELL

LPLT

NEUT BAND

NEUT BAND

PCV

NEUT

LYMPH

Methodology
Calculated
Colorimetric
Calculated
Calculated

Calculated
Calculated
Light scatter
Light scatter
Calculated
Calculated
Light scatter
Light scatter

Light scatter
Light scatter
Light scatter
Light scatter
Light scatter
Light scatter
Calculated
Calculated
Calculated
Calculated
Calculated
Calculated

Methodology
Microscopic enumeration
(100 white cells)

Page 405

Test Facility Study No. 5002045

FDA-CBER-2022-908-0017902



Appendix 10

- Monocytes
- Eosinophils
- Basophils

Others

- Nucleated Red Blood Cells/100

Leukocytes

CELL MORPHOLOGY

- Cytoplasmic Basophilia Neutrophil

- Polychromasia

- Anisocytosis

- Hypochromasia

- Reactive Lymphocytes

- Megakaryocytes

- Smudge Cells

- Microcytes

- Macrocytes

- Poikilocytosis

- Rouleaux Formation
- Agglutination

- Red Blood Cell Clumping

- Acanthocytes

- Codocytes

- Dacryocytes

- Platelet Clumps

- Eccentrocytes

- Schistocytes

- Spherocytes

- Stomatocytes

- Howell Jolly Bodies
- Basophilic Stippling
- Echinocytes

- Vacuolated Neutrophils
- Vacuolated Lymphocyted

- Dohle Bodies

- Degenerated Cells

- Ovalocytes

- Large Platelets Alpha

- Immature Neutrophils Morphology

- Heinz Bodies
- Plasmodium
- Kurloff Cell
- Burr Cells

MONO
EOS
BASO

RBCNUCLE

CYTO BASO
NEUT

POLY

ANISO
HYPOCHROMIA
REACTIVE
LYMPH
MEGAK
SMUDGE CELL
MICROCYTES
MACROCYTES
POIK
ROULEAUX
AGGL

RBC Clumping
ACAN
TARGET CELLS
DACR
PLATELET
CLUMPS
ECCENTCY
SCHZ

SPHR

STOM

HJB

BASO STIP
ECHINO
NEUTVAC
LYMVAC
DOHLE

DEG CELL
OVAL

LARGE
PLATELETS
IMM NEUT
MORPH
HEINZ BODY
PLASMOD
KU