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QUALITY ASSURANCE STATEMENT

Study Number: 20248897

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:

QA INSPECTION DATES

Dates Findings Submitted to:

Study Director
Date(s) of Audit Phase(s) Audited Study Director Management
18-Jun-2020 Final Protocol 18-Jun-2020 18-Jun-2020
18-Jun-2020 Final Protocol 18-Jun-2020 18-Jun-2020
30-Jun-2020 Dose Administration 30-Jun-2020 30-Jun-2020
01-Jul-2020 Protocol Amendment 01 01-Jul-2020 01-Jul-2020
24-Jul-2020 Protocol Amendment 02 24-Jul-2020 24-Jul-2020
30-Jul-2020 Dose Preparation 31-Jul-2020 31-Jul-2020
10-Aug-2020 Blood Collection 10-Aug-2020 10-Aug-2020
18-Aug-2020 Protocol Amendment 03 18-Aug-2020 18-Aug-2020
03-Sep-2020 Littering/Culling 09-Sep-2020 09-Sep-2020
09-Sep-2020
28-Sep-2020 Data Review - Technical Operations 28-Sep-2020 28-Sep-2020
28-Sep-2020 Data Review - Formulations 29-Sep-2020 29-Sep-2020
28-Sep-2020 Report Tables 28-Sep-2020 28-Sep-2020
27-Oct-2020 - 29-Oct-2020 Data Review - Technical Operations 09-Nov-2020 09-Nov-2020
02-Nov-2020 - 06-Nov-2020
09-Nov-2020
27-Oct-2020 - 29-Oct-2020 Data Review - Necropsy 09-Nov-2020 09-Nov-2020
02-Nov-2020 - 06-Nov-2020
09-Nov-2020
27-0ct-2020 - 29-Oct-2020 Report Tables 09-Nov-2020 09-Nov-2020
02-Nov-2020 - 06-Nov-2020
09-Nov-2020
29-Oct-2020 Data Review - Fetal Evaluations 09-Nov-2020 09-Nov-2020
09-Nov-2020 - 10-Nov-2020 Report - Materials and Methods 10-Nov-2020 10-Nov-2020
19-Nov-2020 Protocol Amendment 04 19-Nov-2020 19-Nov-2020
19-Nov-2020 Report - Results 19-Nov-2020 19-Nov-2020
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QUALITY ASSURANCE STATEMENT - Study Number: 20248897

QA INSPECTION DATES

Dates Findings Submitted to:

Date(s) of Audit Phase{s} Audited Study Director

Study Director
Management

In addiion to the above-mentioned audiis, process-based and/or 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 1o the Study Director and Management and listed 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 resulis accurately reflect the raw data.

PPD

Quality Assurance Auditor
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COMPLIANCE STATEMENT AND REPORT APPROVAL

The study 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.

Any portion of this study conducted in Canada 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.

Exceptions from the above regulations are listed below.

e Characterization of the Test and Control articles was performed by the Sponsor at a
laboratory that follows FDA Good Manufacturing Practice (GMP) regulations. This
exception had no adverse impact on the study because the analyses were performed by the
Sponsor according to established SOPs, controls, and approved test methodologies that
ensured the validity of the results.

e Stability testing of the supplied Test and Control articles was performed by the Sponsor at a
laboratory that follows FDA GMP regulations. This exception had no adverse impact on the
study because the analyses were performed by the Sponsor according to established SOPs,
controls, and approved test methodologies that ensured the validity of the results.

e The antibody analysis was not in compliance with Good Laboratory Practice (GLP)
regulations. This analysis was performed using established SOPs, controls, approved test
methodologies, and good scientific practices. This exception had no adverse impact on the
study because these analyses were performed using established Standard Operating
Procedures (SOPs), controls, approved test methodologies, and good scientific practices.

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.

PPD MS
Research Scientist I1
Study Director
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3 RESPONSIBLE PERSONNEL

1.1. Testing Facility

Study Director PPD MS
Research Scientist I
Address as cited for the Testing Facility

Management Contact and
Scientific Reviewer 52 PhD
Director of Toxicology
Address as cited for the Testing Facility

General Manager PPD BS

Associate Director, Operations PPD BS

1.2. Principal Investigators (PI) at a Testing Facility-designated Test Site
Analytical Chemistry PPD BSc

1.3. PIs at a Sponsor-designated Test Site

Antibody Analysis FED PhD

Integrated Biotherapeutics, Inc.
4 Research Court, Suite 300
Rockville, MD 20850

United States



Page 15
Testing Facility Study No. 20248897

2. SUMMARY

The objective of this study was to assess the potential effects of mRNA-1273, a vaccine
development candidate against SARS-CoV-2 infection, when administered intramuscularly on
Study Days 1 and 15 (28 and 14 days prior to mating, respectively) and Gestation Days 1 and 13
on fertility and pre and postnatal development in the pregnant and lactating female Sprague
Dawley CD (Crl:CD[SD]) rat.

The study design was as follows:

Text Table 1
Experimental Design

No. of Females
Dose Dose Cohort 1 Cohort 2
Group Test Dose Concentration | Volume (Cesaearan- (Natural
No. Material Level (ug/dose) (mg/mL) (uL/dose) | Sectioning Phase) | Delivery Phase)
1 Control Article 0 0 200 22 22
2 mRNA-1273 100 0.5 200 22 22

A total of 88 female Crl:CD(SD) Sprague Dawley rats were randomly assigned to two dose
groups of 44 rats per group. Additionally, each dose group consisted of two cohorts, 22 rats in
each of Cohort 1 (Caesarean-Sectioning Phase) and Cohort 2 (Natural Delivery Phase).

FO generation female rats were administered mRNA-1273 or control article (20 mM Tris,

8.7% Sucrose, pH 7.5) formulations once daily via intramuscular injection on Study Day (SD) 1
(28 days prior to mating) and SD 15 (14 days prior to mating) and on Gestation Days (GD) 1 and
13. Study Day 1 was defined as the first day of dose administration. The dose volume was

200 pl/dose, injected into the quadriceps, alternating hindlimbs on each dosing occasion. All FO
female rats assigned to Cohort 1 were euthanized on GD 21 for Caesarean-sectioning and fetal
examinations. All FO generation females assigned to Cohort 2 were allowed to deliver their
litters naturally. On Lactation Day 4 (LD 4), F1 generation naturally-delivered pups were culled,
and litters were reduced to eight pups each (when possible) for continuation on study. All
surviving FO female rats with remaining pups assigned to Cohort 2 were euthanized after
completion of the 21-Day postpartum period.

Robust IgG response to S2P antigen was observed in both the FO and F1generation rats
following immunization of FO rats with mRNA-1273. In the FO rats, peak titer of

442 138 AU/mL was reached on GD13. Titers subsequently plateaued at parturition (GD 21) and
stayed relatively constant through LD 21. High IgG antibodies to S2P were also observed in

GD 21 fetuses and LD 21 pups indicating strong transfer of antibodies from mother to fetus and
from mother to pups.

In the FO generation, there were no mRNA-1273-related mortalities, changes in body weight,
body weight gain, food consumption, macroscopic observations, estrous cycling during
precohabitation, mating and fertility, ovarian/uterine examinations or on any natural delivery or
litter observation parameters.

mRNA-1273-related clinical signs observed in the FO rats included transient thin fur cover,
swollen hindlimbs and limited usage of the hindlimb during the premating, gestation and/or
lactation phases of the study, with the most observations observed following administration on
GD 13. These observations were not considered adverse as they did not significantly impair the
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animal’s mobility, access to food, ability to thrive, and only thin fur cover was still present
during the lactation phase and was resolved by LD 18.

In the F1 generation, there were no mRNA-1273-related mortalities, clinical observations,
changes in body weight, gross pathology, external or visceral malformations or variations,
skeletal malformations, and mean number of ossification sites per fetus per litter.

mRNA-1273-related common skeletal variations consisting of wavy ribs and increase nodules
were observed. Wavy ribs appeared in 6 fetuses in 4 litters for a fetal prevalence of 4.03% and a
litter prevalence of 18.2%. Rib nodules appeared in 5 of those 6 fetuses. The fetal and litter
incidence of wavy ribs exceeded the range observed historically at the Testing Facility (see
Appendix 40, Historical Control Data) and the fetal and litter incidence of rib nodules was within
the range. These findings were not considered adverse because there was no effect on pup
growth and viability in the delivered litters, wavy ribs and rib nodules are known to resolve
postnatally without medical intervention and these findings were observed without any other
indicators of developmental toxicity.

Maternal administration of mRNA-1273 on SD 1 (28 days prior to mating), SD 15 (14 days prior
to mating), GD 1 and GD 13 did not have any adverse effects on the FO or F1 generations.
mRNA-1273-related, non-adverse effects were limited to increase in the number of fetuses with
common skeletal variations of 1 or more rib nodules and 1 or more wavy ribs with no effect on
the viability and growth on the F1 generation pups.
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3. INTRODUCTION

The objective of this study was to assess the potential effects of mRNA-1273, a vaccine
development candidate against SARS-CoV-2 infection, when administered intramuscularly on
Study Days 1 and 15 (28 and 14 days prior to mating, respectively) and Gestation Days 1 and 13
on fertility and pre and postnatal development in the pregnant and lactating female Sprague
Dawley CD (Crl:CD[SD]) rat.

The design of this study was based on the study objective, the overall product development
strategy for the test article, and ICH and FDA guidelines."*>

The deviations, the last amended protocol, and protocol are presented in Appendix 1.

Study Initiation Date: 16 Jun 2020
Initiation of Dosing: 30 Jun 2020
Completion of In-life: 14 Sep 2020

4. MATERIALS AND METHODS
4.1. Test and Control Articles

4.2. Test and Control Article Characterization

The Sponsor provided to the Testing Facility documentation of the identity, strength, purity,
composition, and stability for the test and control article. A Summary of Analysis was provided
to the Testing Facility and is presented in Appendix 2. The Sponsor also provided 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 control articles, and this information is available to the
appropriate regulatory agencies should it be requested.

4.2.1. Test Article

Test Article
Identification: mRNA-1273 LNP Solution
Batch/Lot No.: DH-03026
Expiration: 18 Nov 2020
Physical Description:| White to off-white dispersion; essentially free of visible particles.
Supplied Stock Concentration: 0.76 mg/mL
Correction Factor: None
storage Cm{dmfms Ultrafrozen -60°C to -90°C
(temperature set to maintain):

4.2.2. Control Article

Control Article (Dilution Buffer)

Identification: 20 mM Tris, 8.7% Sucrose, pH 7.5
Batch/Lot No.: DH-03026.2
Expiration Date: 18 Nov 2020
Physical Description: Clear colorless solution free from visible particulates

Storage Conditions

o o v o
(temperature set to maintain): Ulstisgen S0°0 1000
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4.3. Reserve Samples

For each batch (lot) of test article and control article, a reserve sample was collected and
maintained under the appropriate storage conditions by the Testing Facility.

4.4. Test and Control Article Inventory and Disposition

Records of the receipt, distribution, storage, and disposition of test materials were maintained.
All unused Sponsor-supplied bulk test materials, with the exception of reserve samples, will be
returned to the Sponsor following issuance of the Draft Report, discarded, or retained for use on
future studies.

4.5. Dose Formulation and Analysis

4.5.1. Preparation of Control Article
Dose formulations were performed under a biological safety cabinet using aseptic procedures.

The control article, 20 mM Tris, 8.7% Sucrose, pH 7.5, was administered as received. The bulk
control article was removed from the freezer and allowed to thaw at room temperature for no
more than 1 hour before dose formulation preparation. The storage of control article dose
formulations at room temperature did not exceed 4 hours from the time of preparation to the time
of dose administration. The formulation was not vortexed or sonicated but was gently swirled to
ensure even mixing during formulation. Thawed control article vials were used only on the day
of dose formulation preparation once thawed and were not used on subsequent dosing days.

Detailed preparation procedures (i.e., Formulation Batch Records [FBR]) were maintained in the
raw data.

Any residual volumes were retained and will be discarded prior to study finalization upon
Sponsor and Study Director authorization.

4.5.2. Preparation of Test Article Formulations

Dose formulation preparations were performed under a biological safety cabinet using aseptic
procedures.

The bulk test article stock was removed from the freezer and allowed to thaw at room
temperature for at least 30 minutes (no more than 1 hour) before dose formulation preparation.
The test article dosing formulations were prepared by diluting the bulk test article with the
control article as necessary to the target concentration for administration and were not filtered.
The storage of test article dosing formulations at room temperature did not exceed 4 hours from
the time of preparation to the time of dose administration. The formulation was not vortexed or
sonicated but was gently inverted 20 times to ensure even mixing during formulation. Stock vials
were used only on the day of dose formulation preparation once thawed and were not used on
subsequent dosing days.

Detailed preparation procedures (i.e., FBR) were maintained in the raw data.

Any residual volumes were retained and will be discarded prior to study finalization upon
Sponsor and Study Director authorization.
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4.5.3. 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 Concentration Sampling From
Group 1: 5 x 0.5 mL (middle)
First Preparation: Day 1 Group 2: 5x 0.5 mL Preparation vessel
(top, middle, bottom)*
Approximate Middle ] . s
Brepartion-GT)1 Groups 1 and 2: 5 x 0.5 mL (middle) Preparation vessel
Last Preparation: GD 13 Groups 1 and 2: 5 x 0.5 mL (middle) Preparation vessel

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

All samples to be analyzed were shipped (on dry ice) to
the date prepared, when possible. Upon receipt at the analytical laboratory, the samples were
stored under ultrafrozen conditions at -60°C to -90°C.

,on

4.5.3.1. Analytical Method

Analyses described below were performed under Test Site Study Number 2100930 by Ion-
Exchange High Performance Liquid Chromotography (IEX-HPLC) using a validated analytical
procedure (CR-SEN validation study 2100933).

4.5.3.2. Concentration and Homogeneity Analysis

Sample Allocation: ~ Duplicate for analysis, triplicate for backup for Groups 1 and 2. The
backup samples will be discarded prior to report finalization.

Storage Conditions: ~ Temperature set to maintain -60°C to -90°C. Samples were placed into
autoclaved amber glass vials.

Acceptance Criteria: For concentration, the criteria for acceptability was mean sample
concentration results within or equal to + 15% of theoretical
concentration. Each individual sample concentration result was within or
equal to + 20%.

For homogeneity, the criteria for acceptability was relative standard
deviation (RSD) of concentrations of < 5% for each group.

4.5.3.3. Stability Analysis

The Sponsor provided data that demonstrate that the test article is stable in the control when
prepared and stored under the same conditions at concentrations bracketing those used in the
present study. Stability data provided by the Sponsor have been retained in the study records.

4.6. Test System

4.6.1. Receipt

A total of 93 timed-mated female Crl:CD(SD) Sprague Dawley rats were received in filtered
cartons by truck from The body weight range for
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female rats was 217 g to 269 g at the initiation of dose administration. The females were
approximately 74 days old at the initiation of dose administration.
4.6.2. Justification for Test System and Number of Animals

The test system was selected because: 1) this strain of rat has been demonstrated to be sensitive
to reproductive and developmental toxins and has been widely used throughout industry for
reproductive and developmental toxicity evaluations; 2) historical data and experience exist at
the Testing Facility; and 3) the Test Article is pharmacologically active/immunogenic in the
species and strain. :

The number of animals chosen for this study is the smallest number considered necessary to
provide the minimum number of pregnancies recommended by the applicable guidelines.
4.6.3. Animal Identification

Method: A subcutaneously implanted electronic identification chip.

4.6.4. Environmental Acclimation

After receipt at the Testing Facility, the FO generation rats were acclimated for at least 7 days
prior to initiation of dosing.

4.6.5. Selection, Assignment, Replacement, and Disposition of Animals

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

4.6.5.1. F0 Generation

Female rats were selected for study on the basis of physical condition and body weights recorded
during acclimation. Female rats were assigned to groups using a computer-based randomization
procedure based on body weights recorded during the acclimation period.

Rats in poor health or at extremes of body weight range were not assigned to groups.

Eighty-eight (88) female rats were assigned to 2 dose groups, 44 rats per group. Additionally,
each dose group consisted of two cohorts, 22 rats in each of Cohorts 1 and 2 as described in
Text Table 3. Rats were assigned to cohorts following cohabitation.

Text Table 3
Selection and Assignment of Rats
Cohort 1 Cohort 2
Group No. (Caesarean— Sectioning Phase) (Natural Delivery Phase)
1 22 22
2 22 22

4.6.5.2. F1 Generation

Day 0 of lactation (postpartum) is defined as the day the delivery of the litter appeared to be
completed. If the litter was observed to be completed at the morning viability check, Day 0 of
lactation (postpartum) was defined as the previous day. Day 1 of lactation (postpartum) is
defined as the first day on which all pups in a litter were individually weighed and clinical
observations were recorded. On Day 0/1 of lactation (postpartum) all pups in a litter were sexed.
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On Lactation Day 4 (LD 4) a randomization program was used to select F1 generation pups to be
culled, and litters were reduced to eight pups each (when possible). Whenever possible, the same
number of male and female pups per litter were continued on study.

4.7. Husbandry

All cage sizes and housing conditions were in compliance with the Guide for the Care and Use
of Laboratory Animals.*

4.7.1. Housing
Caging: Polycarbonate cages containing appropriate bedding.

FO generation rats were co-housed in solid-bottomed cages by dose group (no more than 2 per
cage) until cohabitation. During the cohabitation period, one breeder male rat and one female rat
were pair housed in the breeder male rat’s solid-bottomed cage. After cohabitation, female rats
were individually housed until the day of scheduled euthanasia (Cohort 1) or until parturition
(Cohort 2), at which time, each dam and delivered litter were housed in a common nesting box
during the postpartum period. The male breeder rats were returned to co-housing with their
previous same box mates.

Control group animals were housed on a separate rack from the Test Article-treated animals.

4.7.2. Environmental Conditions

Target temperatures of 68°F to 79°F (20°C to 26°C) with a relative target humidity of 30% to
70% were targeted; actual relative humidity ranged as high as 82%. A 12-hour light/12-hour dark
cycle was maintained. The study room was independently supplied with a minimum of

10 changes of fresh air per hour that had been passed through 99.97% HEPA filters.

4.7.3. Bedding

Type: Bed-0'Cobs®
Frequency: Changed as often as necessary to keep the animals dry and clean.
Analysis: Results of analysis for environmental contaminants are on file at the

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

4.7.4. Food

Diet: Certified Rodent Diet® #5002 (PMI® Nutrition International)
Type: Pellets

Frequency: Ad libitum, except during designated procedures

Analysis: Results of analysis for nutritional components and environmental

contaminants are on file at the Testing 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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4.7.5. Water

Type: All water was from a local source and passed through a reverse osmosis
membrane before use. Chlorine was added to the processed water as a
bacteriostat; processed water was expected to contain no more than
1.2 ppm chlorine at the time of analysis.

Frequency/Ration: Available ad libitum from an automatic watering access system and/or
individual water bottles attached to the nesting boxes (except during
designated procedures).

Analysis: Periodic analysis of the water is performed, and results of these analyses
are on file at the Testing Facility. It is considered that there are no
known contaminants in the water that could interfere with the outcome
of the study.

4.7.6. Animal Enrichment

Type/Frequency: For psychological/environmental enrichment, animals were socially
housed and were provided with Crink-1"Nest™, stainless steel resting
lofts, and a chewing item such as ad libitum pelleted rodent feed, except
when interrupted by study procedures/activities.

Analysis: There are no known contaminants in the animal enrichment that would
interfere with the objectives of the study.

4.7.7. Veterinary Care

Veterinary care was available throughout the course of the study, and rats 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 and reviewed by the
Study Director. Food supplementation included provision of moistened food pellets daily
(uneaten food discarded daily) for appetite stimulation for FO generation rat 5542 (Group 1).
None of the medical examinations and/or food supplementation had an adverse impact on the
integrity of the study data or on the interpretation of the study results.

4.8. Experimental Design

Text Table 4
Experimental Design — FO Generation

Assigned Rat Numbers

Dose Dose Dose Cobort 1 Cohort 2
Group Level |Concentration| Volume (Caesarean- (Natural Delivery
No. [ Test Material | (ug/dose) (mg/mL) (pL/dose) | Sectioning Phase) Phase)

5501-5513, 5515-

; : 5514, 5520, 5524-

1 Control Article 0 0 200 5519, 22%};-5523, 5527, 5529, 5530-5544

5545-5550, 5552,

2 mRNA-1273 100 0.5 200 5554-5557, 5559- A3dl, 5535, 523K,

5561, 5563-5570 5562, 5571-5588
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4.8.1. Administration of Test and Control Articles
4.8.1.1. FO Generation

Dose Route: Intramuscular injection into the quadriceps; alternating hindlimbs on
each dosing occasion.

Frequency: Once on each day of dose administration

Duration: Premating Period: Study Day (SD) 1 (28 days prior to mating) and

SD 15 (14 days prior to mating). Study Day 1 is defined as the first day
of dose administration.

Gestation Period: GDs 1 and 13.

Special Procedures: ~ The initiation of dose administration occurred at approximately the same
time each day, when possible.

e Under no circumstances were the dosing formulations subjected to
vortexing or vigorous shaking to avoid disruption of the test article.
Before withdrawing a dose formulation into syringes, the dose
formulation container was gently swirled to achieve homogeneity
and this step was documented.

e The control article was maintained on a separate cart from the test
article during dose procedures and was transported in a separate
carrier. Only the control article was in the study room during dose
administration of Group 1.

e Dose procedures for the control article group were completed before
dosing for Group 2 was initiated.

e Dose administration was conducted in sequence from Group 1 to 2,
to minimize any potential risk of test article cross-contamination.
Personal Protective Equipment (PPE) used for dosing was changed
between groups.

e The control article was removed from the study room before dosing
for Group 2 was initiated.

4.8.1.2. F1 Generation

F1 generation pups were not directly given the test article or control article formulations but may
have been exposed during maternal gestation (in utero exposure) or via maternal milk during the
lactation period.

4.8.2. Justification of Route and Dose Levels

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

The dose level for this study (100 pg/dose) was chosen to approximate the human clinical dose.

4.9. In-life Procedures, Observations, and Measurements - FO Generation

For deviations, see Appendix 1.



Text Table 5

Page 24
Testing Facility Study No. 20248897

General In-life Assessments — FO Generation Females

Parameter

Frequency
(minimum required)

Comments

Viability

At least twice daily

Clinical Observations:
General

At least once weekly during the
acclimation period

Daily before each dose was administered
and daily on non-dosing days

Daily during the postdose period
(including the day of scheduled
euthanasia).

Clinical Observations:
Postdose Observations

6 hours following dose administration.

xs;:xztlions: & ?Ca(il}?loftu;;g S A ot Maternal behavior was recorded.
e On the day after arrival and at least once
weekly during acclimation.
Individual Body e OnSDs, 1,8, 15, 22, and 28 and on
Weights GDs 0, 1, 6, 10, 13, 15, 18, 21, and 25 (if i

necessary).
LD 1,4,7,10, 14, 18 and 21 (Cohort 2)

Food Consumption

Once weekly during the dose period
until cohabitation.

OnGDs 0, 1, 6, 10, 13, 15, 18, 21, and
25 (if necessary).

OnLDs 1,4, 7, 10 and 14 (Cohort 2)

Food consumption values were recorded.
During cohabitation, when two rats occupied
the same nesting box with one food jar,
replenishment of the food jars was
documented. Individual values were not
recorded or tabulated. Food consumption was
not tabulated after Day 14 postpartum, when
it was expected that pups began to consume
maternal food.

Estrous Cycle
Evaluations

Samples were collected from females for

14 consecutive days before initiation of the
cohabitation period and then until
spermatozoa were observed in a smear of the
vaginal contents and/or a copulatory plug
was observed in situ during the cohabitation
period.

Estrous cycles were evaluated by examining
the vaginal cytology of samples obtained by
vaginal lavage.
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Parameter

Frequency
(minimum required)

Comments

Reproductive
Capacity

Within each dose group, rats were assigned
to cohabitation (i.e., pairing), one breeder
male per one female. The cohabitation period
consisted of a maximum of 7 days. Females
observed with spermatozoa in a smear of the
vaginal contents and/or a copulatory plug
observed in situ were considered to be at

GD 0 and assigned to individual housing.

Females not mated after completion of the |-

7-day cohabitation period were considered to
be at GD 0 on the last day of cohabitation,
assigned to individual housing (i.e., solid
bottom or wire-bottom cages) and were
euthanized 25 days after the end of the
cohabitation period (for rats that did not
deliver a litter). Rats were assigned to either
Cohort 1 or 2 following cohabitation.

Natural Delivery
Observations

Female rats were evaluated for:

e Adverse clinical signs observed

e Duration of Gestation (GD 0 to the time
the first pup was observed)

e Litter Size (defined as all pups delivered)

e Pup Viability at Birth

4.10. In-life Procedures, Observations, and Measurements — F1 Generation

The in-life procedures, observations, and measurements listed below were performed for all
F1 generation litters, with the litter as the unit of measure.

Text Table 6

General In-life Assessments — FO Generation Females

Frequency

Parameter ot ; Comments
(minimum required)
Litters were observed for dead pups at least twice
Viability daily and the pups in each litter were counted at |-

least once daily during the preweaning period.

Clinical Observations:
General Appearance

At least once daily.

Individual Body
Weights

Day 1, 4,7, 10, 14, 18, and 21 postpartum.
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4.11. Laboratory Evaluations — Antibody Evaluations

For deviations, see Appendix 1.

4.11.1. Maternal Samples (Cohorts 1 and 2)

Samples were collected according to Text Table 7.

Text Table 7
Antibody Sample Collection
Time Points
Group Nos. Cohort SD 12 SD 15* GD 1* GD 13* GD 21® LD 21°
1-2 1 X X X X X -
1-2 2 X X X X - X

Method/Comments:|Jugular vein (SD 1, 15, GD 1, 13 in-life blood collections) or via the vena cava while
under isoflurane/oxygen anesthesia (GD 21 and LD 21 terminal blood collections).

Target Volume (mL):|1.0 mL
Anticoagulant: |None, in SST
Special Requirements:|None
Processing:|Serum
X = Sample collected; - = Not applicable, SST = serum separator tube
@ Sample collected prior to dose administration.
b Terminal blood sample collection.

4.11.2. Fetal Samples (Cohort 1)

On GD 21, pooled fetal blood was collected via decapitation from at least the first 5 fetuses
assigned to visceral examination, to achieve target volume (more were used if deemed necessary
and documented in the raw data). In cases where there were not enough viable fetuses assigned
to visceral examinations, the carotid blood collection route was utilized from fetuses assigned to
skeletal examination.

Target Volume: 1.0 mL pooled per litter

Anticoagulant: None/Serum separator tube

4.11.3. Pup Samples (Cohort 2)

On the day of scheduled euthanasia (LD 21), blood was collected from 2 pups per litter (1 male
and 1 female, when possible) via the inferior vena cava while under isofluorane/oxygen
anesthesia.

Target Volume: 1.0 mL pooled per litter

Anticoagulant: None/Serum separator tube
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4.11.4. Antibody Analysis Sample Processing

Text Table 8
Antibody Sample Processing
Centrifugation Aliquot 1 Volume Aliquot 2 Volume Storage Conditions
1800 g for 10 minutes i a
Apppaiiately £°C At least 240 pL (serum) Remaining (serum) -70°C

The blood samples were mixed gently and were centrifuged as soon as practical following an at
least 20 minute clot time (not exceeding 1 hour). Blood samples were centrifuged for 10 minutes
at 1800 g in refrigerated centrifuge (4°C). The resultant serum was separated into two aliquots as
described in Text Table 8, transferred to uniquely labeled clear polypropylene tubes, and frozen
immediately over dry ice until stored in a freezer set to maintain -70°C.

The first set of samples (aliquot 1/occasion) was shipped on dry ice with a temperature monitor
to the Test Site for antibody analysis after the end of the treatment period. The second set of
samples (aliquot 2/occasion) were maintained at the Testing Facility as back up samples. The
Test Site for antibody analysis and the Sponsor Representative were notified before shipment of
the samples. Samples were stored at the Test Site in a freezer set to maintain -80°C until
analysis.

4.11.5. Antibody Sample Analysis

The samples were analyzed for antibodies produced as a result of mRNA-1273 administration
using a qualified analytical procedure (BS-3857).

Antibody responses to SARS-CoV2 S protein were evaluated using optimized indirect ELISA
assay.

In brief, 96-well microtiter plates were coated with SARS-CoV2 S protein (Sino Biological) and
incubated overnight. 5-Step serial dilutions of rat or pup sera were added, and the bound
antibody detected with HRP-conjugated goat anti-rat IgG (KPL), followed by incubation with
TMB substrate (KPL). The absorbance measured at OD450nm.

Antibody titers were calculated as “Antibody Units/mL” based on the four-parameter logistic
curve fit (4PL) of a hyperimmune rat standard curve using a using Softmax software (Molecular
devices Inc.).

Any residual/retained samples were archived at the Testing Facility and the final disposition will
be confirmed prior to report finalization.
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For deviations, see Appendix 1.
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Terminal procedures are summarized in Text Table 9 and Text Table 10.

Text Table 9
Terminal Procedures — FO Generation Female Rats — Cohort 1
Necropsy Procedures
Scheduled Ovarian/ Histology Processing
Euthanasia Uterine Tissue Organ and Microscopic
Group No. Day Examination | Necropsy Collection® Weights Evaluation
; GD 21 X X X XP -
Unscheduled Deaths - - - - -

X = Procedure conducted; - = Not applicable; GD = Gestation Day.

2 See Text Table 11 (Tissue Collection and Preservation) for tissues retained for possible future evaluation.

> The gravid uterus and the placentae were weighed for all rats that survived to scheduled euthanasia. For
deviations, see Appendix 1.

Text Table 10
Terminal Procedures — FO Generation Female Rats — Cohort 2

Necropsy Procedures
Scheduled Ovarian/ Histology Processing
Euthanasia Uterine Tissue Organ and Microscopic
Group No. Day Examination| Necropsy | Collection® Weights Evaluation
; LD 21 X X X - -
Unscheduled Deaths - - - - -
Dams that did X
Not Deliver e < . 7 ”
Dam.s .Wlth No b X x X i »
Surviving Pups

X = Procedure conducted; - = Not applicable; GD = Gestation Day; LD = Lactation Day.
2 See Text Table 11 (Tissue Collection and Preservation) for tissues retained for possible future evaluation.
> On the day the observation was made.

4.12.1. Method of Euthanasia

The GD 25 females, the dams with no confirmed date of mating and the FO generation dams with
no surviving pups were euthanized by carbon dioxide asphyxiation.

All other rats were euthanized via exsanguination following blood sample collection from the
inferior vena cava while under isoflurane/oxygen anesthesia.

All live fetuses selected for Cohort 1 blood collection were euthanized by decapitation. All other
fetuses were euthanized by an intraperitoneal injection of sodium pentobarbital (390 mg/mL).

4.12.2. Scheduled Euthanasia

4.12.2.1.Cohort 1

On GD 21, female rats assigned to Cohort 1 were euthanized, blood samples were collected as
described in Section 4.11 (Laboratory Evaluations - Antibody Evaluations), and rats were
examined for ovarian and uterine contents (Section 4.12.2.3, Ovarian and Uterine Examinations)
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and gross lesions (Section 4.13.4, Necropsy) (including examination of the injection site). See
Section 4.12.4 (Tissue Collection and Preservation) for tissues retained for possible future
evaluation.

4.12.2.2.Cohort 2

After completion of the 21-Day postpartum period, female rats assigned to Cohort 2 were
euthanized, blood samples were collected as described in Section 4.11 (Laboratory Evaluations -
Antibody Evaluations), and rats were examined for gross lesions (including examination of the
injection site). One dam with no surviving pups was euthanized after the last pup was found dead
or missing, presumed cannibalized.

The rats were examined as described in Section 4.12.2.3 (Ovarian and Uterine Examinations)
and Section 4.13.4 (Necropsy). See Section 4.12.4 (Tissue Collection and Preservation) for
tissues retained for possible future evaluation.

Females that did not mate after the completion of the 7-day cohabitation period were euthanized
25 days after the end of the cohabitation period (females that did not deliver a litter) or continued
on study (females that delivered) at the discretion of the Study Director. If euthanized, rats were
examined for gross lesions (including examination of the injection site). The rats were examined
as described in Section 4.12.2.3 (Ovarian and Uterine Examinations) and Section 4.13.4
(Necropsy). See Section 4.12.4 (Tissue Collection and Preservation) for tissues retained for
possible future evaluation.

4.12.2.3. Ovarian and Uterine Examinations

4.12.2.3.1. Cohort 1

The reproductive tract was dissected from the abdominal cavity. The gravid uterus was weighed.
The uterus was opened and the contents were examined. The fetuses were removed from the
uterus and placed in individual containers. Each placenta was weighed.

The ovaries and uterus were examined for number and distribution of corpora lutea, implantation
sites, placentae (size, color, or shape), live and dead fetuses, and early and late resorptions.

Uteri of apparently nonpregnant rats were examined while being pressed between glass plates to
confirm the absence of implantation sites and were retained in 10% neutral buffered formalin.

4.12.2.3.2. Cohort 2

The reproductive tract was dissected from the abdominal cavity. The number and distribution of
implantation sites were recorded.

Uteri of apparently nonpregnant rats were examined while being pressed between glass plates to
confirm the absence of implantation sites. Uteri and ovaries of apparently nonpregnant rats were
retained in 10% neutral buffered formalin and will be discarded when authorized by the Study
Director in consultation with the Sponsor.

4.12.3. Necropsy

A gross necropsy of the thoracic, abdominal and pelvic viscera was performed for each
scheduled euthanized rat.
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Images were generated for illustration of or consultation on gross observations. Generation of
such images will be documented. Images and associated documentation were retained and will
be archived.

4.12.4. Tissue Collection and Preservation

Representative samples of the tissues identified in Text Table 11 were collected from all
FO generation rats and preserved in 10% neutral buffered formalin, unless otherwise indicated.
Unless specifically cited, all other tissues were discarded.

A table of random units was used to select one control group rat from which all tissues examined
at necropsy were retained, in order to provide control tissues for any possible future evaluations
of gross lesions.

Text Table 11
Tissue Collection and Preservation - FO Generation Scheduled Euthanasia

Tissue Weighed Collected Comment
Administration site - X All scheduled euthanized rats.
Gl Thes X : All pregnant rats a:n scheduled
euthanasia
Gross lesions - X All scheduled euthanized rats.
Dlaaas X P All pregnant rats a‘t scheduled
euthanasia.

X = Procedure conducted
4.13. Terminal Procedures — F1 Generation (Cohort 2)

For deviations, see Appendix 1.

4.13.1. Method of Euthanasia

F1 generation pups assigned to Cohort 2 blood collections were euthanized via exsanguination
following blood sample collections.

All other F1 generation pups were euthanized by an intraperitoneal injection of sodium
pentobarbital (390 mg/mL) (pups < 14 days of age) or by carbon dioxide asphyxiation (pups
>15 days of age).

4.13.2. Unscheduled Deaths

4.13.2.1.Days 0 to 21 Postpartum

Pups that were found dead during delivery or at the completion of littering (Days 0 or 1
postpartum) were evaluated for vital status at birth. The lungs were removed and immersed in
water. Pups with lungs that sank were identified as stillborn; pups with lungs that floated were
identified as liveborn and to have died shortly after birth. Pups (whole animal) were preserved in
10% neutral buffered formalin for possible future evaluation.

Pups that died (Days 1 to 21 postpartum) or were euthanized (Days 0 to 21 postpartum) before
scheduled termination were examined for gross lesions and the cause of death or condition as
soon as possible after the observation was made. Pups euthanized on Days 0 to 4 postpartum or
found on Days 1 to 4 postpartum were preserved in 10% neutral buffered formalin (whole
animal) for possible future evaluation. For the one pup found dead (5544-5) on PND 5, the whole
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animal was fixed in 10% NBF (except for the eyes/optic nerve/harderian gland and testes which
were retained in Davidson’s and Modified Davidson’s fixative, respectively).

4.13.3. Scheduled Euthanasia

Pups culled on Day 4 postpartum were examined for gross lesions as described in Section 4.13.4
(Necropsy). Necropsy included a single cross-section of the head at the level of the frontal-
parietal suture and examination of the cross-sectioned brain for apparent hydrocephaly.

On Day 21 postpartum, F1 generation rats were euthanized and examined for gross lesions
(Section 4.13.4, Necropsy). Necropsy included a single cross-section of the head at the level of
the frontal-parietal suture and examination of the cross-sectioned brain for apparent
hydrocephaly. See Section 4.13.5 (Tissue Collection and Preservation) for tissues retained for
possible future evaluation.

4.13.4. Necropsy

A gross necropsy of the thoracic, abdominal and pelvic viscera was performed for each animal.

Images were generated for illustration of or consultation on gross observations. Generation of
such images will be documented. Images and associated documentation were retained and will
be archived.

4.13.5. Tissue Collection and Preservation

Representative samples of the tissues identified in Text Table 12 were collected and preserved in
10% neutral buffered formalin, unless otherwise indicated. Unless specifically cited, all other
tissues were discarded.

A table of random units was used to select one F1 generation control group rat of each sex from
which all tissues examined at necropsy were retained, in order to provide control tissues for any
possible histopathological evaluations of gross lesions.

Text Table 12
Tissue Collection and Preservation — F1 Generation Scheduled Euthanasia

Tissue Collected Comment
Gross Lesions X All scheduled euthanized animals.

5. FETAL EXAMINATIONS - COHORT 1

Representative photographs of external, visceral and skeletal abnormalities were taken at the
discretion of the Study Director or designee for illustration of, or consultation on, observations.
Photographs will not be included in the report but will be retained as electronic images and
archived with the raw data. Abnormalities were classified as malformations, variations, and
incidental.



Page 32
Testing Facility Study No. 20248897

Examination Procedure

Conceptuses in utero  |Examined for external, visceral, and/or skeletal abnormalities to the extent possible.

; Examined for external abnormalities to the extent possible, and discarded without further
Late Resorptions

examination
Body Weights Recorded for each live fetus.
External All fetuses were examined for sex and for external abnormalities.

Approximately one-half of the fetuses in each litter were examined for visceral
abnormalities by using a modification of the microdissection technique of Staples.> Each
Visceral fetus was fixed in Bouin's solution and the heads were subsequently examined by free-
hand sectioning;® head sections with abnormal findings were stored in alcohol. All other
head sections were discarded. The decapitated carcasses were not retained.

The remaining fetuses (approximately one-half of the fetuses in each litter) were
examined for skeletal abnormalities after staining with alizarin red S.” Following
examination, skeletal preparations were retained in glycerin with thymol added as a
preservative.

Skeletal

6. STATISTICAL ANALYSIS

Any data collected during the predose period were not tabulated or summarized, unless
applicable to analyses in the proceeding sections. Litter values were used, where appropriate.

Clinical and necropsy observations data were summarized but no inferential statistical analysis
was performed.

Numerical data collected on scheduled occasions were summarized and statistically analyzed as
indicated below according to sex and occasion or by litter.

6.1. Descriptive Statistical Analyses

Means, standard deviations (or % coefficient of variation or standard error, when deemed
appropriate), ratio, percentages, numbers, and/or incidences were reported as appropriate by
dataset.

6.2. Constructed Variables

The following parental indices and litter calculations were included, where applicable:

Female Mating Index = Number of Females with Evidence of Mating
(or no confirmed mating date and pregnant)
Number of Females Paired

Female Fertility Index = Number of Pregnant Females
Number of Females with Evidence of Mating
(or no confirmed mating date and pregnant)

Female Pregnancy Index = Number of Pregnant Females
Number of Females Paired

Pre-Implantation Loss = Number of Corpora Lutea — Number of Implants x 100
Number of Corpora Lutea

Post-Implantation Loss = Number of Implants — Number of Live Fetuses x 100

Number of Implants




Sex Ratio (% males)

Litter % of Fetuses with
Abnormalities =
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Number Male Fetuses x 100
Total Number of Fetuses

Number of Fetuses in Litter with a given Finding x 100
Number of Fetuses in Litter Examined

The following natural delivery/reproductive parameters were included, as appropriate:

6.3.

Gestation Length:

Female Pregnancy Index:

Gestation Index:

Live Birth Index:

Viability Index:

Lactation Index:

Post-Implantation Loss/Litter

Sex Ratio (% males)

The gestation length was calculated from GD 0 to the
day the first pup was observed.

Number of Pregnant Females
Number of Females Paired

Percentage of pregnancies that resulted in birth of live
litters

Number of Animals with Live Offspring x 100
Number of Animals Pregnant
Percentage of pups born alive.

Number of Live Newborn Pups x 100
Number of Newborn Pups

Percentage of pups born that survived 4 days postpartum

Number of Live Pups on Day 4 Postpartum x 100
Number of Live Newborn Pups

Percentage of pups that survived 21 days postpartum

Number of Live Pups on Day 21 Postpartum x 100
Number of Live Pups on Day 4 (postculling) Postpartum

Number of Implants — Total Newborn Pups x 100
Number of Implants

Percentage of male pups per litter

Number of Live Male Pups x 100
Total Number of Live Pups

Inferential Statistical Methods

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

noted.

Analyses were conducted and pairwise comparisons of interest were carried out as listed below:
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FO0 Generation/Litters (Preweaning)

Group 2

VS.

Group 1

Analyses were performed according to the matrix below when possible but excluded any group

with less than 3 observations.

Text Table 13
Statistical Matrix Statistical Matrix

Statistical Method
Parametric/
Variables for Inferential Analysis Non-Parametric | Non-Parametric Incidence
General Data
Body Weight* X - -
Body Weight Gains? X - -
Food Consumption® X - -
Parental Indices and Mortality - - X
Gravid Uterine Weight and Corrected Maternal Body
A X - -
Weights®
Natural Delivery and Litter Data
Natural Delivery and Litter Observations
(Proportional) (e.g. Pregnant, Females with Liveborn, - - X
Gestation Index, Female with Liveborn)
Natural Delivery and Litter Observations (Count) 3 X )
(e.g. Gestation Length, Live Pups, Implantation Sites)
Litter Observations (Continuous) X ) y
(e.g. Sex Ratio - Males, Mean Litter Bodyweights)
Live Birth Index - X -
Estrous Cycling, Mating and Fertility
Number of Estrous Cycles and Mean Cycle Length - X -
Pregnancy, Mating and Fertility Indices - - X
Precoital Interval® - X -
Caesarean-section Late Gestation?
Ovarian and Uterine Examinations® - X -
Litter Observations (Litter Means)® ¢ X -
Litter % of Fetuses with } X )
Gross/External/Visceral/Skeletal Abnormalities®
Mean Fetal Ossification Sites® - X -

o A o o o

Presented for sexes combined; live fetuses only.

6.4. Parametric/Non-parametric

Excludes animals not pregnant from the gestation phase summarization and statistical analysis.
Excludes animals with no confirmed mating date from summarization and statistical analysis.
Excludes animals euthanized preterminally from summarization and statistical analysis.

Presented for males, females and sexes combined; live fetuses only.

Levene’s test was used to assess the homogeneity of group variances. The groups were compared
using a Dunnett’s test if Levene’s test was not significant or Dunn’s test if it was significant.

6.5.

Datasets were compared using a Dunn’s test.

Non-Parametric
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6.6. Incidence

A Fisher’s exact test was used to conduct pairwise group comparisons of interest.

7. COMPUTERIZED SYSTEMS

Critical computerized systems used in the study are listed below or presented in the appropriate
Phase Report.

Text Table 14
Critical Computerized Systems

System Name Description of Data Collected and/or Analyzed
Test material receipt, accountability, formulation activities, in-
life (e.g., clinical observations, body weights,
food consumption), and/or postmortem (e.g., pathology, ovarian
and uterine contents, and fetal parameters)
Temperature, humidity and light cycle times
Deviations
Reporting
Collection of Part 11 compliant signatures

8. RETENTION OF RECORDS, SAMPLES, AND SPECIMENS

All study-specific raw data, documentation, samples, and specimens from this study generated at
the Testing Facility will be archived at the Testing Facility by no later than the date of final
report issue.

Electronic records and data generated by the Testing Facility will be archived at the -
S . b o accr than the datc of final report

1ssue.

All study-specific raw data, documentation and the Final Report generated from the Analytical
Chemistry phase performed by a Testing Facility-designated subcontractor will be sent to
archive for a period of at least one year; archival location is detailed in
the applicable phase report.

Archival location is detailed in the applicable PI report(s) or details regarding the retention of the
materials were provided to the Study Director for inclusion in the Final Report.
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9. RESULTS

9.1. Dose Formulation Analyses
(Appendix 3)
No mRNA-1273 was identified in the control article formulation.

All mRNA-1273 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.
The RSD of concentrations for all samples in each group analyzed was within the acceptance
criteria of < 5%. All formulations were acceptable for use on study.

9.2. F0 Generation

9.2.1. Mortality
(Appendix 4, Appendix 5, and Appendix 6)
There was no mRNA-1273-related mortality in the study.

There was a single early death in the control group during the course of this study. One rat (No.
5520) administered the control article was euthanized on LD 3 due to no surviving pups. This rat
was administered 4 doses of the control article and delivered 13 live pups on GD 21. There were
no adverse clinical observations or body weight changes observed prior to euthanasia. The rat
was not observed nursing the pups during the first two days following delivery. All pups were
observed cold to touch on Day 1 postpartum. On Day 2 postpartum, 6 pups were found dead,

6 pups were missing (presumed cannibalized) and 1 pup was observed with moderate
dehydration and cold to touch. On Day 3 postpartum, the last pup was missing and presumed
cannibalized. The death of the pups is related to the lack of maternal care for this litter. There
were no macroscopic changes observed at the maternal gross necropsy examination. All other
rats were euthanized at the scheduled termination interval.

9.2.2. Maternal Clinical Observations
(Table 1, Table 2, Table 3, Appendix 7, Appendix 8, and Appendix 9)

The rats administered mRNA-1273 were observed with thin fur cover, swollen hindlimbs and
limited usage of the hindlimb during the premating, gestation and/or lactation phases of the
study, with the most observations observed following administration on GD 13. These
observations are considered related to the administration of mRNA-1273 but were not considered
adverse as these effects can be expected following test article administration. Limited usage of
the hindlimb was observed from GD 13-15 and swollen hindlimb was observed from GD 13-20
in rats administered mRNA-1273. Only thin fur cover was still present during the lactation phase
and was resolved by LD 18.

The other observations were few in number, sporadic in nature and/or are consistent with this
Test System.
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9.2.3. Maternal Body Weights and Body Weight Gains

(Figure 1, Figure 2, Figure 3, Table 4, Table 5, Table 6, Table 7, Table 8, Table 9 Appendix 10,
Appendix 11, Appendix 12, Appendix 13, Appendix 14, and Appendix 15)

There were no mRNA-1273-related body weights or body weight gain changes throughout the
study.

Two instances of statistically-significant increases in body weight gains were observed in the
mRNA-1273 group, as compared to controls; however, the differences were not considered
related to mRNA-1273 since the increases were only observed in a single isolated interval in the
gestation and lactation phases and there were no significant differences in body weights or any
trends that would indicate a test article effect.

9.2.4. Maternal Food Consumption
(Table 10, Table 11, Table 12, Appendix 16, Appendix 17, and Appendix 18)
There were no mRNA-1273-related changes in food consumption throughout the study.

There were scattered instances of statistically-significant increases or decreases in food
consumption in the group administered mRNA-1273, however, these changes were not
consistent with body weight changes and did not have an overall effect on the rats, in comparison
with the group administered the control article.

9.2.5. Estrous Cycling
(Table 13, Appendix 19, and Appendix 20)
There were no mRNA-1273-related changes in estrous cycling during precohabitation.

Although the mean number of cycle lengths was statistically-significantly higher in the mRNA-
1273 group as compared to the control group, this was not considered mRNA-1273-related
because there were no statistically significant differences in the number of cycles, mating or
fertility parameters were not impacted, and this difference represented normal biological
variations for the number of animals being evaluated.

9.2.6. Mating and Fertility
(Table 14, Table 15, Appendix 21, and Appendix 22)

There were no mRNA-1273-related effects on mating and fertility in the rats assigned to the
Caesarean-section and natural delivery phases.

Forty-four (44) female rats in each of the control and mRNA-1273 groups were paired with male
breeders and 42 and 39 females in the control and mRNA-1273 groups, respectively, had mating
confirmed. The pre-coital interval was 2.2 days in the control group and 2.1 days in the
mRNA-1273 group. There were no rats in either group that were pregnant with no confirmed
mating. Mating occurred in 95.5% of the rats in the control group and 88.6% of the rats in the
mRNA-1273 group. There were 41 and 37 pregnant rats in the control and mRNA-1273 groups,
respectively. The female fertility index was 97.6% and 94.9% in the control and mRNA-1273
groups, respectively. The female pregnancy index (number of rats mating/number of rats in the
group) was 93.2% and 84.1% in the control and mRNA-1273 groups, respectively.
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9.2.7. Ovarian and Uterine Observations and Litter Observations
(Table 16, Table 17, Table 18, Appendix 23, Appendix 24, Appendix 25, and Appendix 26)

There were no mRNA-1273-related effects on ovarian/uterine examination or litter parameters.
In the surviving rats assigned to ovarian/uterine and litter examinations on GD 21, pregnancy
occurred in 21 (95.5%) rats in the control group and 22 (100.0%) rats in the mRNA-1273 group.

The litter averages for corpora lutea, implantations, percentage of pre-implantation loss, litter
sizes, live fetuses, early and late resorptions, percentage of post-implantation loss, percentage of
rats with any resorptions, percentage of resorbed conceptuses per litter, percentage of rats with
all conceptuses resorbed, percentage of live male fetuses, percentage of rats with viable fetuses,
fetal body weights (total, male, and female), gravid uterine weights and corrected maternal body
weights were comparable between the dose groups and did not significantly differ. No rat had a
litter consisting of only resorbed conceptuses. There were no dead fetuses. All placentae
appeared normal and the mean litter placental weights were comparable between the dose groups
and did not significantly differ.

9.2.8. Maternal Gross Pathology Observations

(Table 20, Table 21, Table 22, Appendix 28, Appendix 29, and Appendix 30)
There were no mRNA-1273-related maternal gross findings.

9.2.9. Fetal Examinations

(Table 18, Table 19, Appendix 26, and Appendix 27)

Fetal observations were defined as: 1) malformations (irreversible changes that occur at low
incidences in this species and strain); or 2) variations (common findings in this species and strain
and reversible delays or accelerations in development). Litter means were calculated for specific
fetal ossification sites as part of the evaluation of the degree of fetal ossification.

Fetal evaluations were based on 278 and 308 live, GD 21 Caesarean-delivered fetuses in 21 and
22 litters in control and mRNA-1273 dose groups, respectively. Each fetus was examined for
external abnormalities. Of these fetuses, 134 and 150 fetuses were examined for visceral
abnormalities and 144 and 158 fetuses were examined for skeletal abnormalities and fetal
ossification site averages in the control and mRNA-1273 dose groups, respectively.

9.2.9.1. External Abnormalities

There were no mRNA-1273-related malformations or variations in the control or mRNA-1273
groups at fetal external examination.

Fetal external examination revealed one fetus in the control group with a protruding tongue,
absent anus and misshapen genital tubercle.
9.2.9.2. Visceral Examination

There were no mRNA-1273-related malformations or variations in the control or mRNA-1273
groups at the visceral examination.

All soft tissue abnormalities that occurred on study were considered to be unrelated to
administration of mRNA-1273 because the abnormality occurred in a single fetus on study or in
each group and/or the litter incidence, the most relevant parameter, was within the range of
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historical control data for the Testing Facility (see Appendix 40, Historical Control Data). These
abnormalities consisted of an absent innominate artery, absent caudate process lobe of the lung,
moderate or severe dilation of the left or bilateral ureters and moderate dilation of the lateral
ventricles of the brain.

9.2.9.3. Skeletal Examination

There were no mRNA-1273-related skeletal malformations observed. mRNA-1273-related
variations were observed at skeletal examination. There was a statistically significant increase in
the number of fetuses in the mRNA-1273 group that had common skeletal variations of 1 or
more nodules on the ribs and 1 or more wavy ribs, as compared with controls. Wavy ribs
appeared in 6 fetuses in 4 litters for a fetal prevalence of 4.03% and a litter prevalence of 18.2%.
Rib nodules appeared in 5 of those 6 fetuses. The fetal and litter incidence of wavy ribs exceeded
the range observed historically at the Testing Facility (see Appendix 40, Historical Control Data)
and the fetal and litter incidence of rib nodules was within the range. These findings were not
considered adverse because there was no effect on pup growth and viability in the delivered
litters, wavy ribs and rib nodules are known to resolve postnatally without medical intervention
and these findings were observed without any other indicators of developmental toxicity.

All other skeletal abnormalities were considered to be unrelated to maternal administration of
mRNA-1273 because: 1) the findings occurred at a low incidence; 2) the number of fetuses/litter
affected was similar to the control group; and/or 3) the litter and fetal incidences were within the
historical range of the Testing Facility (see Appendix 40, Historical Control Data).

9.2.9.4. Fetal Ossification Site Averages
(Table 19 and Appendix 27)

There were no mRNA-1273-related effects on the mean number of ossification sites per fetus per
litter.

The average numbers of ossification sites per fetus for the hyoid, vertebrae (cervical, thoracic,
lumbar, sacral, and caudal), ribs, sternum (manubrium, sternal centers, and xiphoid),

forelimbs (carpals, metacarpals, and phalanges), hindlimbs (tarsals, metatarsals, and phalanges)
in the mRNA-1273 group were comparable to the control group.

9.3. Natural Delivery and Litter Observations (F1 Generation Pups)
(Table 23, Table 24, Table 26, Appendix 31, Appendix 32, and Appendix 34)

There were no mRNA-1273-related effects on any natural delivery or litter observation
parameters.

The numbers of rats delivering litters, the duration of gestation, averages for implantation sites
per delivered litter, gestation index (number of dams with one or more liveborn pups/number of
pregnant rats), litter sizes, viability and lactation indices and percentage of live male pups per
litter were comparable between groups. Pregnancy occurred in 20 (90.9%) and 15 (68.2%) of the
22 and 22 rats assigned to the natural delivery phase in the control and mRNA-1273 dose groups,
respectively. There were 20 and 15 rats that delivered a litter with 1 or more liveborn pups
available for evaluation in the two respective dose groups.
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9.3.1. Mortality (F1 Generation Pups)
(Table 29, Appendix 37, and Appendix 38)

There were no mortalities in the F1 generation pups attributed to maternal treatment with
mRNA-1273.

There were 18 and 5 found dead or stillborn pups in the control and mRNA-1273 dose groups,
respectively.

9.3.2. Clinical Observations (F1 Generation Pups)
(Table 25 and Appendix 33)

There were no effects on postpartum maternal care of offspring and no clinical observations in
the F1 generation pups attributed to maternal treatment with mRNA-1273.

All clinical observations during the course of the study were considered unrelated to
administration of mRNA-1273 because: 1) the observation only occurred in one pup; 2) the
observations was only observed in a single litter; 3) the observation was observed at an increased
incidence in the control group; and/or 4) the observation is common in this species and strain of
laboratory animal. The clinical signs observed included a skin scab, dehydration, cold to touch,
red discharge, ungroomed fur, no milk band present and pale, purple or black discolored skin.

9.3.3. Pup Body Weights
(Table 27, Appendix 35, and Appendix 36)
There were no mRNA-1273-related changes in mean pup body weights.

There were scattered instances of statistically-significant increases in mean pup body weights
observed in the mRNA-1273 group as compared to controls, that are not considered related to the
administration of mRNA-1273 since only increases were observed and were limited to female
pups and combined sexes at two intervals.

9.3.4. Gross Pathology (F1 Generation Pups)
(Table 28 and Appendix 38)

There were no necropsy observations in any of the F1 generation pups attributed to maternal
administration of mRINA-1273.

Among the pups that were found dead or stillborn and necropsied, there was 1 pup in the control
group with moderate brain dilation. At scheduled euthanasia, 1 pup in the mRNA-1273 dose
group was observed with bilateral, small, minimal renal papilla and another pup from the same
litter was observed with left, small, moderate renal papilla. These findings were not considered
related to mRNA-1273 because the observations occurred only in 2 pups from a single litter. All
other pups in this litter and all other litters appeared normal at the gross necropsy examination.

9.3.5. Antibody Analysis Evaluations
(Appendix 39)

Robust IgG response to S2P antigen was observed in both the FO and F1generation rats
following immunization of FO rats with mRNA-1273. In the FO rats, peak titer of

442,138 AU/mL was reached on GD 13. Titers subsequently plateaued at parturition (GD 21)
and stayed relatively constant through LD 21. High IgG antibodies to S2P were also observed in
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GD 21 fetuses and LD 21 pups indicating strong transfer of antibodies from mother to fetus and
from mother to pups.

Four maternal samples (Animal No’s. 5506, 5509, 5515 and 5543) from Group 1 (Control)
exhibited signals above the limit of detection, across timepoints SD 1, SD 15, GD 1 and GD 13.
The elevated signals appeared to be inherent to these four rats, since the re-tested data were
consistent with the original data.
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10. CONCLUSION

In conclusion, maternal administration of mRNA-1273 on SD 1 (28 days prior to mating), SD 15
(14 days prior to mating), GD 1 and GD 13 did not have any adverse effects on the FO or F1
generations. mRNA-1273-related, non-adverse effects were limited to an increase in the number
of fetuses with common skeletal variations of 1 or more rib nodules and 1 or more wavy ribs
with no effect on the viability and growth on the F1 generation pups.
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20248897
Summary Tables Explanation Page
All Day(s) referenced throughout the outputs generated are Study Day, Gestation Day, or Lactation Day
Abbreviations consistent throughout the Summary Tables

Note: All of the abbreviations listed on these pages may not be applicable to this report.

Abbreviation Deseription

%Diff G1 or % Diff % Difference from Group 1

(2) Grams

N Number of values included in analysis
(M),(F),(both) Male, Female, Both Male and Female fetuses
(Litter A) First Litter

All weights are collected and reported in grams.

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) Dose Concentration (mg/mL) Dose Volume (uL/dose)
1 Control Article 0 0 200
2 mRNA-1273 100 0.5 200

Summarization of females not pregnant is restricted to Maternal Performance, Clinical Observations, and Gross Pathology in Cohort 1 and Clinical
Observations and Gross Pathology after the cohabitation period in Cohort 2.

Summary of Clinical and Maternal Observations

Abbreviation Description Abbreviation Description
- A dash is entered when there are no observations  First to Last Seen Days listed may not be inclusive
in a group

Note: Only animals with findings are presented on this table.
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Summary of Body Weights and Body Weight Gains

Abbreviation Description

- Not calculable, not scheduled to be
performed, animal was an early death or
less descriptive statistics chosen for output
than lines needed for Report Headings

Summary of Gravid Uterine Weights and Corrected Maternal Body Weights

Abbreviation Description Abbreviation Description
Corrected BW Terminal body weight — gravid uterine weight Corrected BWG (Terminal body weight - gravid uterine weight) -
(0-TBW) Day 0 body weight

Summary of Food Consumption
Abbreviation Description Abbreviation Description
Not calculable or less descriptive statistics chosen  Cons Consumption
for output than lines needed for Report Headings
Summary of Estrous Cycling
The Number of Cycles are summarized based on the following:
Start of cycle is E:
e [Ifconsecutive E’s exist, start of the cycle is defined as the first E
e Ifthe first value in the reporting period is E, it is ignored as a cycle start
e LastE or assumed E (as indicated below) is ignored as a cycle start (it is however used to calculate cycle length of the last full cycle)
Start of a cycle for Assumed E:
e IfP isfollowed by M (i.e. E is missing), start of cycle is taken as the P immediately before the M
e IfP is followed by D (i.e. E & M are missing), start of cycle is taken as the P immediately before the D

Mean cycle length = the sum of the number of days in each complete cycle/the number of complete cycles
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Summary of Maternal Performance and Mortality

Abbreviation Description Abbreviation Description
Fem Female N+ve Count Positives

Includes all Cohort 1 animals that survived to scheduled euthanasia, as well as any animals found dead, unscheduled euthanized, aborted or delivered.

Summary of Ovarian and Uterine Examinations and Litter Observations

Abbreviation Description Abbreviation Description

Pre-implantation Percentage of Preimplantation Loss [(Number of Post-implantation Percentage of Postimplantation Loss [(Number of

Loss (%) Corpora Lutea — Number of Implantations)/Number Loss (%) Implantations — Number of Live Fetuses)/Number
of Corpora Lutea] x 100 of Implantations] x 100

Live Male Percentage of Live Male fetuses (Number of Male - Not calculable

Fetus/Litter (%) Fetuses/Number of Fetuses) x 100

Note: Total Fetuses and Live Male Fetuses % include only litters with at least 1 sexed fetus.

Summary of Fetal Abnormalities
Included only for evaluation sets that have at least 1 fetus with any abnormality.

Number of Fetuses Examined - Includes only live fetuses examined from litters euthanized as scheduled for that examination
Number of Fetuses Evaluated - Includes all fetuses (live and dead) evaluated from litters euthanized as scheduled for all examinations
Number of Litters Examined - Includes only litters euthanized as scheduled with at least 1 live fetus for that examination

Number of Litters Evaluated - Includes all litters euthanized as scheduled with at least 1 fetus for all examinations

Litter % of Fetuses - Mean Litter Percentage of fetal findings were calculated by finding per fetal examination and/or by classification.

Summary of Natural Delivery Observations

Abbreviation Description Abbreviation Description
- Not calculable N+ve Count Positives
Live Male Pups/ Percentage of Live Male pups (Number of Male Stillborn Percentage of stillborn pups (Number of Stillborn
Litter (%) Birth Pups/Number of Pups) x 100 at Birth Pups/Litter Pups/Number of Newborn Pups) x 100
Gestation Index Percentage of pregnancies that result in birth of live Live Birth Index Percentage of pups born alive.
litters (Number of Animals with Live Offspring/ (%) Number of Liveborn Pups on Day 1 Postpartum/
Number of Animals Pregnant) x 100 Number of Newborn Pups) x 100
Post-implantation Percentage of Postimplantation Loss [(Number of
Loss (%) Implantations — Number of Live pups)/Number of

Implantations] x 100
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Summary of Litter Observation

Abbreviation Description Abbreviation Description

Live Male Pups/Litter ~ Percentage of Live Male pups (Number of Male N+ve Count Positives

(%) -21 Pups/Number of Pups) x 100 on Day 21

Lactation Index Percentage of pups that survive 21 days Viability Index Percentage of pups born that survive 4 days
Postpartum (Number of Live Pups on Day 21/ postpartum (Number of Live Pups on Day 4
Number of Live Pups on Day 4 Postpartum) x 100 Postpartum/ Number of Liveborn Pups on Day 1

Postpartum) x 100

Summary of Pup Gross Pathology
Included only for evaluation sets that have at least 1 pup with any abnormality.

Number of Pups Examined - Pup Necropsy - Includes only pups examined from litters euthanized as scheduled (terminal euthanasia), and at least 1 pup
with a finding.
Pup Necropsy - Unscheduled - Includes only pups examined with a removal other than terminal euthanasia and at least 1 pup with a finding.

Number of Litters Examined- Includes number of litters with at least 1 pup examined for Pup Necropsy or Pup Necropsy -Unscheduled for that
examination set.
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Summary of Clinical Observations: Premating
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20248897
Observation Type: All Types Female
From Day 1 (Start Date (A)) to -1 (Mating) 0 100
ug/dose ug/dose
Group 1 Group 2
Fur, Thin Cover
Number of Animals Affected 1 9
Number of Times Recorded 6 108
% of Affected Animals 2 20
First to Last seen 24 -29 24 - 60
Skin, Scab
Number of Animals Affected 1 1
Number of Times Recorded 4 7
% of Affected Animals 2 2
First to Last seen 28 -31 19-25
Swollen Hindlimb
Number of Animals Affected 0 5
Number of Times Recorded 0 18
% of Affected Animals 0 11
First to Last seen - 48 - 55
Discharge, Red
Number of Animals Affected 0 1
Number of Times Recorded 0 3
% of Affected Animals 0 2
First to Last seen - 15-17




Table 2

Summary of Clinical Observations: Gestation
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20248897
Observation Type: All Types 0 100
Sex: Female ugfdose ug/dose
From Day 0 (Mating (A)) to 0 (Littering) Group 1 Group 2
Limited Usage, Hindlimb
Number of Animals Affected 0 20
Number of Times Recorded 0 28
% of Affected Animals 0 51
First to Last seen - 13-15
Hunched Posture
Number of Animals Affected 1 0
Number of Times Recorded 6 0]
% of Affected Animals 2 4]
First to Last seen 6-11 -
Fur, Loss
Number of Animals Affected 1 0
Number of Times Recorded 6 0
% of Affected Animals 2 0
First to Last seen 15-20 -
Fur, Thin Cover
Number of Animals Affected 0 16
Number of Times Recorded 0 110
% of Affected Animals 0 41
First to Last seen = 0-25
Skin, Scab
Number of Animals Affected 2 0
Number of Times Recorded T 0
% of Affected Animals 5 0
First to Last seen 0-15 -
Thin
Number of Animals Affected 1 0
Number of Times Recorded g 0
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Table 2

Summary of Clinical Observations: Gestation

20248897

Observation Type: All Types 0 100
Sex: Female ug/dose ug/dose
From Day 0 (Mating (A)) to O (Littering) Group 1 Group 2
Thin (Continued...)

% of Affected Animals 2 0
First to Last seen 7-14 -
Swollen Hindlimb

Number of Animals Affected 0 39

Number of Times Recorded 0 136

% of Affected Animals 0 100

First to Last seen - 13-20
Discharge, Red

Number of Animals Affected 0 1

Number of Times Recorded 0 1

% of Affected Animals 0 3

First to Last seen - 0-0
Discharge, Mucoid

Number of Animals Affected 0 1

Number of Times Recorded 0 1

% of Affected Animals 0 3

First to Last seen - 0-0
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Table 3

Summary of Clinical Observations: Lactation

20248897
Observation Type: All Types 0 100
Sex: Female ug/dose ug/dose
From Day 1 (Littering (A)) to 21 (Littering) Group 1 Group 2
Fur, Thin Cover
Number of Animals Affected 1 4
Number of Times Recorded 9 63
% of Affected Animals 5 27
First to Last seen 7-15 1-18
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Table 4
Summary of Body Weights: Premating
20248897
Bodyweight (g)
Sex: Female Day(s) Relative
to Start Date
1 8 15 22 28
0 Mean 245.9 260.8 275.4 283.0 289.2
ug/dose SD 9.8 10.7 12.2 13.8 15.0
N 44 44 44 44 44
Group 1 - - - - -
100 Mean 245.9 258.7 273.1 280.3 285.2
ug/dose SD 11.1 12.5 13.7 13.7 16.8
N 44 44 44 44 44
Group 2 %Diff 0.0 -0.8 -0.8 -1.0 -1.4

Anova & Dunnett



Table 5
Summary of Body Weight Gains (g): Premating
20248897
Bodyweight Gain (Interval)
Sex: Female Day(s) Relative
to Start Date
1—8 8§ —15 15— 22 22 — 28
0 Mean 14.9 14.6 7.6 6.2
ug/dose SD 43 5.3 5:5 79
N 44 44 44 44
Group 1 - - - -
100 Mean 12.8 14.5 7.2 4.9
ug/dose SD 6.5 7.0 5.1 9.2
N 44 44 44 44
Group 2 - - - -

Anova & Dunnett
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Table 6
Summary of Body Weights: Gestation
20248897
Bodyweight (g)
Sex: Female Day(s) Relative
to Mating (Litter: A)
0 ]G] 1[G1] 6[G1] 10 [G1]
0 Mean 288.3 295.8 316.8 333.5
ug/dose SD 11.4 13.3 20.6 17.9
N 41 41 41 41
Group 1 - - - -
100 Mean 287.7 296.1 314.6 335.3
ug/dose SD 17.2 15.2 17.3 18.7
N 37 37 37 37
Group 2 %Diff -0.2 0.1 -0.7 0.6

[G] - Kruskal-Wallis & Dunn
[G1] - Anova & Dunnett
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Table 6
Summary of Body Weights: Gestation
20248897
Bodyweight (g)
Sex: Female Day(s) Relative
to Mating (Litter: A)
13 15 18 21
0 Mean 345.8 356.1 395.3 454.8
ug/dose SD 16.7 16.7 19.8 24.7
N 41 41 41 40
Group 1 - - - -
100 Mean 351.1 359.9 396.3 456.0
ug/dose SD 21.3 21.4 252 28.3
N 37 37 37 35
Group 2 %Diff L5 1.1 0.2 0.3

Anova & Dunnett



Page 59
Testing Facility Study No. 20248897

Table 7
Summary of Body Weight Gains (g): Gestation
20248897
Bodyweight Gain (Interval)
Sex: Female Day(s) Relative
to Mating (Litter: A
0—1 1—6 6—10 10— 13 13 <15 15— 18 18 — 21
0 Mean 7.5 21.0 16.6 12.3 10.3 39.2 59.1
ug/dose SD 54 12.5 9.5 7.9 4.6 7.6 9.0
N 41 41 41 41 41 41 40
Group 1 - - - - - - -
100 Mean 8.4 18.5 20.7* 15.7 8.9 36.4 59.0
ug/dose SD 5.5 6.2 7.3 8.1 4.8 8.6 10.1
N 37 37 37 37 37 37 35
Group 2 - - - - - - -

Anova & Dunnett: * =p <0.05



Table 8
Summary of Body Weights: Lactation
20248897
Bodyweight (g)
Sex: Female Day(s) Relative
to Littering (Litter: A)
1[G] 3[1] 4[G] 7[G1]
0 Mean 328.2 - 344.8 351.3
ug/dose SD 21.3 - 22.3 17.9
N 20 0 19 19
Group 1 - - - -
100 Mean 335.7 - 351.0 366.7
ug/dose SD 28.2 - 26.3 28.6
N 15 - 15 15
Group 2 %Diff 2.3 - 1.8 4.4

[G] - Anova & Dunnett

[1] - n - Inappropriate for statistics
[G1] - Kruskal-Wallis & Dunn
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Table 8
Summary of Body Weights: Lactation
20248897
Bodyweight (g)
Sex: Female Day(s) Relative
to Littering (Litter: A)
10 14 18 21
0 Mean 365.2 364.3 365.8 355.4
ug/dose SD 16.1 17.1 15.0 15.3
N 19 19 19 19
Group 1 - - - -
100 Mean 375.5 375.6 377.2 368.3
ug/dose SD 30.3 34.4 32.8 25.3
N 15 15 15 15
Group 2 %Diff 2.8 3.1 3.1 3.6

Kruskal-Wallis & Dunn
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Table 9
Summary of Body Weight Gains (g): Lactation
20248897
Bodyweight Gain (Interval)
Sex: Female Day(s) Relative
to Littering (Litter: A)
1—4 4—7 7—10 10— 14 14— 18 18 — 21
0 Mean 17.0 6.5 13.9 -0.9 1.5 -10.4
ug/dose SD 11.5 8.5 13.2 13.0 13.1 7.9
N 19 19 19 19 19 19
Group 1 - - - - - -
100 Mean 15.3 15.7%* 8.7 0.1 1.6 -8.9
ug/dose SD %7 10.2 8.6 14.0 11.8 13.1
N 15 15 15 15 15 15
Group 2 - - - - - -

Anova & Dunnett: ** =p <0.01



Table 10
Summary of Food Consumption: Premating
20248897
Daily Food Cons Per Animal (g)
Sex: Female Day(s) Relative to
Animal Start Date
1—8 § — 15 15—22 27— 28
0 Mean 19.4 19.1 18.1 17.6
ug/dose SD 1.1 1.2 1.1 1.5
N 22 22 22 22
Group 1 - - - -
100 Mean 18.9 19.5 17.4 18.3
ug/dose SD 1.7 2.2 1.7 1.3
N 22 22 22 22
Group 2 %Diff -2.8 2.3 -3.6 4.1

Anova & Dunnett
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Table 11
Summary of Food Consumption: Gestation
20248897
Food Mean Daily Consumption (g/animal/day)
Sex: Female Day(s) Relative
to Mating (Litter: A
0—1 1—6 6—10 10— 13 13 — 15 15— 18 18 — 21
0 Mean 22.83 20.81 23.23 24.21 24.54 25:57 27.18
ug/dose SD 4.36 2.42 225 2.55 2.55 2.45 2.69
N 41 40 41 41 41 41 38
Group 1 3 . . . : L :
100 Mean 24.78 19.63* 24.21 26.27%* 21.00** 26.25 28.82%*
ug/dose SD 4.62 2.01 2.57 2.53 2.35 2.94 3.31
N 36 37 37 37 37 37 35
Group 2 %Diff 8.54 -5.68 4.21 8.50 -14.41 2.67 6.01

Anova & Dunnett: * = p <0.05; ** =p <0.01



Table 12
Summary of Food Consumption: Lactation
20248897
Food Mean Daily Consumption (g/animal/day)
Sex: Female Day(s) Relative
to Littering (Litter: A)
1—4 47 7—10 10— 14
0 Mean 34.98 42.65 54.09 61.89
ug/dose SD 4.92 5.90 6.85 6.07
N 19 18 19 16
Group 1 g 5 s 5
100 Mean 37.13 47.20* 57.33 67.25
ug/dose SD 5.74 5.95 4.68 7.86
N 15 15 8 8
Group 2 %Diff 6.15 10.67 6.00 8.66

Anova & Dunnett: * = p <0.05
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Table 13
Summary of Estrous Cycling: Precohabitation
20248897
Sex: Female 0 100
ug/dose ug/dose
Day(s) Relative to Pairing (Litter: A) Group 1 Group 2
| Group Size - Females. .. .....oooeonenn.. 44 44
Number of Cycles d-13—d0 [k] Mean 2.1 2.0
SD 0.5 0.5
N 44 43
S o R e | %eDiff - -5.4
Mean of Cycle Leneths (Days) d-13—d0 | Mean 4.28 4,53 %*
SD 1.31 1.04
N 44 43
%Diff - 5.67

[k] - Dunn: ** =p <0.01
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Table 14

Summary of Reproductive Performance
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20248897
Sex: Female 0 100
ug/dose ug/dose
Day(s) Relative to Pairing (Litter: A) Group 1 Group 2
. Group Size -Females . ... .| 4 44
| Paired -Females | N+ve 44 44
Mated Females .| Nftve 42 39
Pregnant | _oeeeeeiinans] N+tve 41 37
Pre-coital Interval (Days) [k] Mean 22 2.1
SD 1.4 1.1
N 42 39
e DT - -4.9
| Pregnant No Confirmed Mating [f]_| N-+ve 0 0
Confirmed Mating Days 1-7 [{] N+ve 42 39
_________________________________________ % 100.0 100.0
Female Matmg Index [f] % 95.5 88.6
] ProA 42/44 39/44
Female Fertlhty Index [fl % 97.6 94.9
|Gt o] el —— ProA 41/42 37/39
Female Pregnancy Index [fl % 93.2 84.1
ProA 41/44 37/44

[k] - Kruskal-Wallis & Dunn
[f] - Fisher's Exact
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Table 15

Summary of Maternal Performance and Mortality

20248897
<R 0 100
R cle ug/dose ug/dose
Day(s) Relative to Mating (Litter: A) Group 1 Group 2
| Group Size - Females ... .| 22 22
Number of Females Pregnant [f] N+ve 21 22
mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm % 95.5 100.0
Female with Live Fetuses [f] N+ve 21 22
% 100.0 100.0
Female with Resorptlons [f] N+ve 6 9
Dl In el o e s U I | o S % 28.6 40.9
Female with all Nonviable [f] N+ve 0 0
LA VU .| % 0.0 0.0
Termmal Euthanas1a [ﬂ N+ve 22 22
mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm % 100.0 100.0
Unscheduled Death/Euthana51a [fl | N+ve 0 0
o 20 23 s on o o v e e e e e R e e % 0‘0 0'0
Found Dead [f] N+ve 0 0
uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu % 0'0 0'0
Unscheduled Euthanasia [f] N+ve 0 0
L i NELELES 5oL WY % 0.0 0.0
Aborted [f] N+ve 0 0
SoE e S B e T B T % 0.0 0.0
Dehvered [fl N+ve 0 0
% 0.0 0.0

[f] - Fisher's Exact



Table 16
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Summary of Ovarian and Uterine Examinations and Litter Observations

20248897
Sex: Female 0 100
ug/dose ug/dose
Day(s) Relative to Mating (Litter: A) Group 1 Group 2
Female with Live Fetuses [f] N+ve 21 22
Rl Nl % 100.0 100.0
Number of Corpora Lutea [k] Mean 15.8 16.1
SD 2.4 2.0
N 21 22
| O IS SO o S %Diff - 2.1
Number of Implantatlons [k] Mean 13.7 14.5
SD 2.4 2.1
N 21 2
| S T S %Diff - 6.1
Pre-implantation Loss (%) [k] Mean 12.82 9.44
SD 12.53 10.98
N 21 22
N ————— %Diff - -26.36
Total Number of Resorptlons Ik] Mean 0.5 0.5
SD 0.9 0.7
N 21 22
et %Diff - 14.5
Number of Early Resorptlons [k] Mean 0.4 0.5
SD 0.8 0.7
N 21 22
| %D - 27.3
[ Number of Late Resorptlons [k] Mean 0.0 0.0
SD 0.2 0.0
N 21 22
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, %Diff - -100.0
Total Number of Fetuses [k] Mean 13.2 14.0
SD 27 2.1
N 21 22
‘Number of Live Fetuses [k] Mean 132 14.0
SD 2.9 2.1
N 21 22
%Diff - 5.8

[f] - Fisher's Exact
[k] - Kruskal-Wallis & Dunn
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Table 16

Summary of Ovarian and Uterine Examinations and Litter Observations

20248897
i 0 100
S etile ug/dose ug/dose
Day(s) Relative to Mating (Litter: A) Group 1 Group 2
Number of Live Male Fetuses [k] Mean 6.5 6.9
SD 2.3 2.5
N 21 22
LE e e e %Diff - 6.7
umber of Live Female Fetuses [k] Mean 6.8 |
SD 2.0 1.9
N 21 22
mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm %Diff - 4.9
Number of Dead Fetuses [k] Mean 0.0 0.0
SD 0.0 0.0
N 21 22
it s o e o e o e e e e da e B e N B e W %Diff - h
Post-implantation Loss (%) [k] Mean 3.94 3.81
SD 7.06 5.13
N 21 22
I b1 - -3.22
Live Male Fetus/Lmer (%) [k] Mean 48.37 48.78
SD 12.58 13.59
N 21 22
i e e o W e o e e N R B @ %Diff o 0'86
Mean Fetal Weight all (g) [G] Mean 5.793 5.779
SD 0.283 0.319
N 21 22
CEE T @ e mm o oW MW - %Diff s -0'231
Mean Fetal Welght males (g) [G] Mean 5.949 5.924
SD 0.324 0.328
N 21 22
‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘ %Diff - -0.428
Mean Fetal Welght females (g) [G] Mean 5.642 5.629
SD 0.293 0.332
N 21 22
%Diff - -0.230

[k] - Kruskal-Wallis & Dunn
[G] - Anova & Dunnett



Table 16
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Summary of Ovarian and Uterine Examinations and Litter Observations

20248897
Sex: Female 0 100
ug/dose ug/dose
Day(s) Relative to Mating (Litter: A) Group 1 Group 2
Live Mean Placental Weight (g) [G]| Mean 0.567 0.594
SD 0.044 0.067
N 21 22
%Diff - 4.779

[G] - Anova & Dunnett



Table 17
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Summary of Gravid Uterine Weights and Corrected Body Weights: Gestation

20248897
; 0 100
Sex: Female - e
Day(s) Relative to Mating (Litter: A) Group 1 Group 2
Bodyweight on Day 0 (g) [G] Mean 287.0 287.3
SD 11.1 18.7
N 21 22
o SRDE - 0.1
Terminal Body Weight (g) [Gl] Mean 455.2 455.5
SD 27.4 29.2
N 21 22
T D o - 0.1
Grav1d Uterus Weight (g) [G1] Mean 100.01 106.70
SD 17.85 15.21
N 21 21
o O T %Diff - 6.68
Corrected Bodywelght (2) [Gl] Mean 355.2 348.8
SD 18.4 21.8
N 21 21
A NS S G U T RS N O N M on e 6 U0 G N B R AR M N 8 W N %Diff N —1'8
Corrected BWG (0-TBW) (g) [G1] | Mean 68.2 62.0
SD 13.7 10.9
N 21 21
Y%Diff - -9.0

[G] - Kruskal-Wallis & Dunn
[G1] - Anova & Dunnett
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Table 18
Summary of Fetal Abnormalities by Classification
20248897
Exam Type: External 0 100
ug/dose ug/dose
Group 1 Group 2
Number of Fetuses Examined: 278 308
Number of Fetuses Evaluated: 278 308
Number of Litters Examined: 21 22
Number of Litters Evaluated: 21 22
Malformation
Number of Fetuses 1 0
Litter % of Fetuses [k] 0.28 0.00
Number of Litters 1 0
All classifications
Number of Fetuses 1 0
Litter % of Fetuses [k] 0.28 0.00
Number of Litters 1 0

[k] - Kruskal-Wallis & Dunn
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Table 18
Summary of Fetal Abnormalities by Classification
20248897
Exam Type: Fixed Head 0 100
ug/dose ug/dose
Group 1 Group 2
Number of Fetuses Examined: 134 150
Number of Fetuses Evaluated: 278 308
Number of Litters Examined: 21 22
Number of Litters Evaluated: 21 22
Variation
Number of Fetuses 1 1
Litter % of Fetuses [k]|  0.60 0.76
Number of Litters 1 1
All classifications
Number of Fetuses 1 1
Litter % of Fetuses [k]|  0.60 0.76
Number of Litters 1 1

[k] - Kruskal-Wallis & Dunn
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Table 18
Summary of Fetal Abnormalities by Classification
20248897
Exam Type: FreshVisBody 0 100
ug/dose ug/dose
Group 1 Group 2
Number of Fetuses Examined: 134 150
Number of Fetuses Evaluated: 278 308
Number of Litters Examined: 21 22
Number of Litters Evaluated: 21 22
Variation
Number of Fetuses 2 1
Litter % of Fetuses [k] 1.55 0.65
Number of Litters 2 1
Malformation
Number of Fetuses 1 0
Litter % of Fetuses [k]|  0.60 0.00
Number of Litters 1 0
All classifications
Number of Fetuses 2 1
Litter % of Fetuses [k] 1.55 0.65
Number of Litters 2 1

[k] - Kruskal-Wallis & Dunn
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Table 18
Summary of Fetal Abnormalities by Classification
20248897
Exam Type: Skeletal 0 100
ug/dose ug/dose
Group 1 Group 2
Number of Fetuses Examined: 144 158
Number of Fetuses Evaluated: 278 308
Number of Litters Examined: 21 22
Number of Litters Evaluated: 21 22
Variation
Number of Fetuses 22 27
Litter % of Fetuses [k]| 16.50 17.90
Number of Litters 12 12
All classifications
Number of Fetuses 22 27
Litter % of Fetuses [k]| 16.50 17.90
Number of Litters 12 12

[K] - Kruskal-Wallis & Dunn
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Table 18
Summary of Fetal Abnormalities by Finding
20248897
Exam Type: External 0 100
ug/dose ug/dose
Group 1 Group 2
Number of Fetuses Examined: 278 308
Number of Fetuses Evaluated: 278 308
Number of Litters Examined: 21 22
Number of Litters Evaluated: 21 22
Mouth
Tongue, Protruding - Malformation [Fetuses N(%)| 1(0.28) 0(0.00)
Litters N(%) 1(4.8) 0(0.0)
Trunk
Anus, Absent - Malformation Fetuses N(%)| 1(0.28) 0(0.00)
Litters N(%) 1(4.8) 0(0.0)
Genital tubercle, Misshapen - Malformation Fetuses N(%)| 1(0.28) 0(0.00)
Litters N(%) 1(4.8) 0(0.0)

[Fetuses %] - Kruskal-Wallis & Dunn
FetusesN(%) N=Group Fetal Incidence;(%)=Mean Litter % of Fetuses with the Abnormality
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Table 18
Summary of Fetal Abnormalities by Finding
20248897
Exam Type: Fixed Head 0 100
ug/dose ug/dose
Group 1 Group 2
Number of Fetuses Examined: 134 150
Number of Fetuses Evaluated: 278 308
Number of Litters Examined: 21 22
Number of Litters Evaluated: 21 22
Brain
Lateral ventricle, Both, Dilatation, Moderate - Variation Fetuses N(%)|  1(0.60) 1(0.76)
Litters N(%) 1(4.8) 1(4.5)

[Fetuses %] - Kruskal-Wallis & Dunn

FetusesN(%) N=Group Fetal Incidence;(%)=Mean Litter % of Fetuses with the Abnormality
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Table 18
Summary of Fetal Abnormalities by Finding
20248897
Exam Type: FreshVisBody 0 100
ug/dose ug/dose
Group 1 Group 2
Number of Fetuses Examined: 134 150
Number of Fetuses Evaluated: 278 308
Number of Litters Examined: 21 22
Number of Litters Evaluated: 21 22
Innominate artery
Innominate artery, Absent - Variation Fetuses N(%)| 1(0.95) 0(0.00)
Litters N(%) 1(4.8) 0(0.0)
Lung
Lobe, Caudate process, Absent - Malformation [Fetuses N(%)| 1(0.60) 0(0.00)
- Litters N(%) 1(4.8) 0(0.0)
Ureter
Ureter, Both, Dilatation, Severe - Variation Fetuses N(%)| 1(0.60) 0(0.00)
Litters N(%) 1(4.8) 0(0.0)
Ureter, Left, Dilatation, Moderate - Variation Fetuses N(%)| 0(0.00) 1(0.65)
Litters N(%) 0(0.0) 1(4.5)

[Fetuses %] - Kruskal-Wallis & Dunn
FetusesN(%) N=Group Fetal Incidence;(%)=Mean Litter % of Fetuses with the Abnormality
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Table 18
Summary of Fetal Abnormalities by Finding
20248897
Exam Type: Skeletal 0 100
ug/dose ug/dose
Group 1 Group 2
Number of Fetuses Examined: 144 158
Number of Fetuses Evaluated: 278 308
Number of Litters Examined: 21 22
Number of Litters Evaluated: 21 22
Pelvic girdle
Pubis, Both, Incomplete ossification - Variation Fetuses N(%)| 1(0.95) 0(0.00)
Litters N(%) 1(4.8) 0(0.0)
Rib
Rib, 1 or more, Incomplete ossification - Variation Fetuses N(%)| 0(0.00) 4(2.81)
Litters N(%) 0(0.0) 3(13.6)
Rib, 1 or more, Nodule - Variation Fetuses N(%)| 0(0.00) 5(3.27)*
Litters N(%) 0(0.0) 4(18.2)
Rib, 1 or more, Short - Variation Fetuses N(%)| 1(0.53) 0(0.00)
Litters N(%) 1(4.8) 0(0.0)
Rib, 1 or more, Wavy rib - Variation Fetuses N(%)|  0(0.00) 6(4.03)*
Litters N(%) 0(0.0) 4(18.2)
Skull
Frontal, Both, Incomplete ossification - Variation Fetuses N(%)| 6(4.70) 5(3.22)
Litters N(%) | 5(23.8) 3(13.6)
Nasal, Both, Incomplete ossification - Variation Fetuses N(%)| 0(0.00) 1(0.57)
Litters N(%) 0(0.0) 1(4.5)
Parietal, Both, Incomplete ossification - Variation Fetuses N(%)| 10(6.91) 7(4.71)
Litters N(%) | 7(33.3) 4(18.2)
Parietal, Left, Incomplete ossification - Variation Fetuses N(%)| 0(0.00) 1(0.76)
Litters N(%) 0(0.0) 1(4.5)
Parietal, Right, Incomplete ossification - Variation Fetuses N(%)| 0(0.00) 1(0.57)
Litters N(%) 0(0.0) 1(4.5)
Squamosal, Both, Incomplete ossification - Variation Fetuses N(%)| 6(4.55) 12(7.57)
Litters N(%) 4(19.0) 6(27.3)
Squamosal, Left, Incomplete ossification - Variation Fetuses N(%)| 1(0.68) 0(0.00)
Litters N(%) 1(4.8) 0(0.0)
Squamosal, Right, Incomplete ossification - Variation Fetuses N(%)| 0(0.00) 1(0.65)
Litters N(%) 0(0.0) 1(4.5)
Supraoccipital, Incomplete ossification - Variation Fetuses N(%)| 1(0.95) 0(0.00)
Litters N(%) 1(4.8) 0(0.0)
Zygomatic arch, Both, Incomplete ossification - Variation Fetuses N(%)| 9(6.82) 15(9.65)
Litters N(%) | 5(23.8) 8(36.4)
Zygomatic arch, Left, Incomplete ossification - Variation Fetuses N(%)| 0(0.00) 1(0.65)
Litters N(%) 0(0.0) 1(4.5)
Zygomatic arch, Right, Incomplete ossification - Variation Fetuses N(%)| 1(1.59) 1(0.76)
Litters N(%) 1(4.8) 1(4.5)

[Fetuses %] - Kruskal-Wallis & Dunn: * = p <0.05

FetusesN(%) N=Group Fetal Incidence;(%)=Mean Litter % of Fetuses with the Abnormality
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Table 18
Summary of Fetal Abnormalities by Finding
20248897
Exam Type: Skeletal 0 100
ug/dose ug/dose
Group 1 Group 2
Number of Fetuses Examined: 144 158
Number of Fetuses Evaluated: 278 308
Number of Litters Examined: 21 22
Number of Litters Evaluated: 21 22
Sternebra
Sternebra, 1 or more, Misshapen - Variation Fetuses N(%)| 0(0.00) 1(0.65)
Litters N(%) 0(0.0) 1(4.5)
Sternebra, 1 or more, Incomplete ossification - Variation [Fetuses N(%)| 1(0.60) 1(0.65)
Litters N(%) 1(4.8) 1(4.5)
Supernumerary rib
Cervical, 1 or more, Short - Variation Fetuses N(%)| 1(0.68) 1(0.76)
Litters N(%) 1(4.8) 1(4.5)
Vertebra
Cervical arch, 1 or more, Misshapen - Variation Fetuses N(%)| 1(0.53) 2(1.41)
Litters N(%) 1(4.8) 2(9.1)
Cervical arch, 1 or more, Incomplete ossification - Variation Fetuses N(%)| 4(3.33) 3(1.89)
ILitters N(%) 2(95) 2091)
Thoracic centrum, 1 or more, Incomplete ossification - Variation  [Fetuses N(%)| 3(2.07) 1(0.65)
Litters N(%) | 3(14.3) 1(4.5)

[Fetuses %] - Kruskal-Wallis & Dunn
FetusesN(%) N=Group Fetal Incidence;(%)=Mean Litter % of Fetuses with the Abnormality
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Summary of Mean Fetal Skeletal Ossification Sites
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20248897
: 0 100
s ug/dose ug/dose
Day(s) Relative to Mating (Litter: A) Group 1 Group 2
Hyoid [k] Mean 1.00 1.00
SD 0.00 0.00
N 21 22
(WG R P I ey s R | %Diff - 0.00
Cervical Vertebrae [k] Mean 7.00 7.00
SD 0.00 0.00
N 21 22
P = e AR B I o | %Diff - 0.00
Thoracic Vertebrae [k Mean 13.06 13.02
SD 0.22 0.05
N 21 22
Lol o o SRR YR %Diff 2 2029
Lumbar Vertebrae [k] Mean 5.94 5.98
SD 0.22 0.05
N 21 22
e s o e et o i e e o o e e e T e W e N R DO B T e m o %Diff - 0.64
Sacral Vertebrae [k] Mean 4.00 4.00
SD 0.00 0.00
N 21 22
......... T A %Diff i 0.00
Caudal Vertebrae [k] Mean 6.23 6.05
SD 0.51 0.64
N 21 22
uuuuuuu el - -2.91
Ribs,Paired [k] Mean 13.04 13.01
SD 0.15 0.03
N 21 22
B nf e o b b 22 J %Diff - 0.22
Manubrium [k] Mean 1.00 1.00
SD 0.00 0.00
N 21 22
%Diff - 0.00

[k] - Kruskal-Wallis & Dunn



Table 19

Summary of Mean Fetal Skeletal Ossification Sites
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20248897
. 0 100
SR e ug/dose ug/dose
Day(s) Relative to Mating (Litter: A) Group 1 Group 2
Sternal Centra [k] Mean 4.00 4.00
SD 0.00 0.00
N 21 22
O N T, %Diff - 0.00
Xiphoid [k] ' Mean 1.00 1.00
SD 0.00 0.00
N 21 22
USRI | 1C) i} = 0.00
Carpals [k] Mean 0.00 0.00
SD 0.00 0.00
N 21 22
T L T TN %Diff - -
Metacarpals [k] Mean 4.00 4.00
SD 0.00 0.00
N 21 22
S ____| %eDiff - 0.00
Forelimb Digits [k] Mean 5.00 5.00
SD 0.00 0.00
N 21 22
- I ]| %Diff - 0.00
Forelimb Phalanges [k] Mean 7.87 7.91
SD 0.73 0.87
N 21 22
-, %Diff - 0.47
Tarsals [k] Mean 0.01 0.00
SD 0.03 0.00
N 21 22
(eI I T Y D %Diff - -100.00
Metatarsals [k] Mean 4.80 4.81
SD 0.20 0.22
N 21 22
%Diff - 0.25

[k] - Kruskal-Wallis & Dunn



Table 19

Summary of Mean Fetal Skeletal Ossification Sites
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20248897
0 100
Sex: Femal
R ug/dose ug/dose
Day(s) Relative to Mating (Litter: A) Group 1 Group 2
Hindlimb Digits [k] Mean 5.00 5.00
SD 0.00 0.00
N 21 22
A L e e e e e M M N N G M WD e S g %Diﬁ i 0.00
Hindlimb Phalanges [k] Mean 6.01 6.01
SD 1.04 0.85
N 21 22
%Diff - -0.07

[k] - Kruskal-Wallis & Dunn
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Table 20
Summary of Macroscopic Pathology: Gestation
20248897
Removal Reason(s): TERMINAL EUTHANASIA Female
Summary: Incidence 0 100
ug/dos ug/dos
e e
Group  Group
1 2
Number of Animals] 22 24
ANIMAL IDENTIFICATION
Submitted 1 0
No Visible Lesions 1
ARTERY, AORTA
Submitted 1 0
No Visible Lesions 1
BODY CAVITY, NASAL
Submitted 1 0
No Visible Lesions 1
BONE, FEMUR
Submitted 1 0
No Visible Lesions 1
BONE, STERNUM
Submitted 1 0
No Visible Lesions 1
BRAIN
Submitted 1 0
No Visible Lesions 1
ESOPHAGUS
Submitted 1 0
No Visible Lesions 1
EYE
Submitted 1 0
No Visible Lesions 1
GALT
Submitted 1 0
No Visible Lesions 1
GANGLION, DORSAL ROOT, LUMBAR
Submitted 1 0
No Visible Lesions 1
GLAND, ADRENAL
Submitted 1 0
No Visible Lesions 1
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Table 20
Summary of Macroscopic Pathology: Gestation
20248897
Removal Reason(s): TERMINAL EUTHANASIA Female
Summary: Incidence 0 100
ug/dos ug/dos
e (2
Group Group
1 2
Number of Animals] 22 24
GLAND, CLITORAL
Submitted 1 0
No Visible Lesions 1
GLAND, HARDERIAN
Submitted 1 0
No Visible Lesions 1
GLAND, LACRIMAL
Submitted 1 0
No Visible Lesions 1
GLAND, MAMMARY
Submitted 1 0
No Visible Lesions 1
GLAND, PARATHYROID
Submitted 1 0
No Visible Lesions 1
GLAND, PITUITARY
Submitted 1 0
No Visible Lesions 1
GLAND, SALIVARY, MANDIBULAR
Submitted 1 0
No Visible Lesions 1
GLAND, SALIVARY, PAROTID
Submitted 1 0
No Visible Lesions 1
GLAND, SALIVARY, SUBLINGUAL
Submitted | 0
No Visible Lesions 1
GLAND, THYROID
Submitted 1 0
No Visible Lesions 1
GLAND, ZYMBALS
Submitted 1 0
No Visible Lesions 1
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Table 20
Summary of Macroscopic Pathology: Gestation
20248897
Removal Reason(s): TERMINAL EUTHANASIA Female
Summary: Incidence 0 100
ug/dos ug/dos
e e
Group Group
1 2
Number of Animals] 22 24
HEART
Submitted 1 0
No Visible Lesions 1
JOINT, FEMOROTIBIAL
Submitted 1 0
No Visible Lesions 1
KIDNEY
Submitted 2 0
No Visible Lesions
Dilatation; pelvis 1
LARGE INTESTINE, CECUM
Submitted 1 0
No Visible Lesions 1
LARGE INTESTINE, COLON
Submitted 1 0
No Visible Lesions 1
LARGE INTESTINE, RECTUM
Submitted 1 0
No Visible Lesions 1
LARYNX
Submitted 1 0
No Visible Lesions 1
LIVER
Submitted 1 0
No Visible Lesions 1
LUNG
Submitted 1 0
No Visible Lesions 1
LYMPH NODE
Submitted 1 0
No Visible Lesions 1
LYMPH NODE, MANDIBULAR
Submitted 1 0

No Visible Lesions 1
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Table 20
Summary of Macroscopic Pathology: Gestation
20248897
Removal Reason(s): TERMINAL EUTHANASIA Female
Summary: Incidence 0 100
ug/dos ug/dos
e e
Group Group
1 2
Number of Animals] 22 24
LYMPH NODE, MESENTERIC
Submitted 1 0
No Visible Lesions 1
MUSCLE, SKELETAL
Submitted 1 0
No Visible Lesions 1
NERVE, OPTIC
Submitted 1 0
No Visible Lesions 1
NERVE, SCIATIC
Submitted 1 0
No Visible Lesions 1
NERVE, TIBIAL
Submitted 1 0
No Visible Lesions 1
OVARY
Submitted 2 2
No Visible Lesions 2
OVIDUCT
Submitted 1 0
No Visible Lesions 1
PANCREAS
Submitted 1 0
No Visible Lesions 1
PLACENTA
Submitted 0 1
Adhesion " 1
SITE, ADMINISTRATION
Submitted 22 24
No Visible Lesions 22 24
SKIN
Submitted 1 0
No Visible Lesions 1
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Table 20
Summary of Macroscopic Pathology: Gestation
20248897
Removal Reason(s): TERMINAL EUTHANASIA Female
Summary: Incidence 0 100
ug/dos ug/dos
e e
Group Group
1 2
Number of Animals{ 22 24
SMALL INTESTINE, DUODENUM
Submitted 1 0
No Visible Lesions 1
SMALL INTESTINE, ILEUM
Submitted 1 0
No Visible Lesions 1
SMALL INTESTINE, JEJUNUM
Submitted 1 0
No Visible Lesions 1
SPINAL CORD
Submitted 1 0
No Visible Lesions 1
SPLEEN
Submitted 1 0
No Visible Lesions 1
STOMACH
Submitted 1 0
No Visible Lesions 1
THYMUS
Submitted 1 0
No Visible Lesions 1
TONGUE
Submitted 1 0
No Visible Lesions 1
TRACHEA
Submitted 1 0
No Visible Lesions 1
URETER
Submitted 1 0
No Visible Lesions 1
URINARY BLADDER
Submitted 1 0
No Visible Lesions 1
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Table 20
Summary of Macroscopic Pathology: Gestation
20248897
Removal Reason(s): TERMINAL EUTHANASIA Female
Summary: Incidence 0 100
ug/dos ug/dos
e e
Group Group
1 2
Number of Animals] 22 24
UTERUS
Submitted 1 2
No Visible Lesions 1
VAGINA
Submitted 1 0
No Visible Lesions 1
UTERUS/CERVIX
Submitted 1 0
No Visible Lesions 1
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Table 21
Summary of Macroscopic Pathology: No Confirmed Date of Mating
20248897
Removal Reason(s): TERMINAL EUTHANASIA Female
Summary: Incidence 0 100
ug/dos ug/dos
e e
Group Group
1 2
Number of Animals; 2 5
OVARY
Submitted 2
No Visible Lesions 1 5
Cyst, clear 1 0
SITE, ADMINISTRATION
Submitted 2
No Visible Lesions 2
UTERUS
Submitted 2
No Visible Lesions 2
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Table 22
Summary of Macroscopic Pathology: Lactation
20248897
Removal Reason(s): TERMINAL EUTHANASIA Female
Summary: Incidence 0 100
ug/dos ug/dos
e e
Group Group
1 2
Number of Animals] 19 15
ANIMAL IDENTIFICATION
Submitted 0 0
ARTERY, AORTA
Submitted 0 0
BODY CAVITY, NASAL
Submitted 0 0
BONE, FEMUR
Submitted 0 0
BONE, STERNUM
Submitted 0 0
BRAIN
Submitted 0 0
ESOPHAGUS
Submitted 0 0
EYE
Submitted 0 0
GANGLION, DORSAL ROOT, LUMBAR
Submitted 0 0
GLAND, ADRENAL
Submitted 0 0
GLAND, CLITORAL
Submitted 0 0
GLAND, HARDERIAN
Submitted 0 0
GLAND, LACRIMAL
Submitted 0 0
GLAND, MAMMARY
Submitted 0 0
GLAND, PARATHYROID
Submitted 0 0
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Table 22
Summary of Macroscopic Pathology: Lactation
20248897
Removal Reason(s): TERMINAL EUTHANASIA Female
Summary: Incidence 0 100
ug/dos ug/dos
& e
Group Group
1 2
Number of Animals] 19 15
GLAND, PITUITARY
Submitted 0 0
GLAND, SALIVARY, PAROTID
Submitted 0 0
GLAND, SALIVARY, SUBLINGUAL
Submitted 0 0
GLAND, THYROID
Submitted 0 0
GLAND, ZYMBALS
Submitted 0 0
HEART
Submitted 0 0
JOINT, FEMOROTIBIAL
Submitted 0 0
KIDNEY
Submitted 0 0
LARGE INTESTINE, CECUM
Submitted 0 0
LARGE INTESTINE, COLON
Submitted 0 0
LARGE INTESTINE, RECTUM
Submitted 0 0
LARYNX
Submitted 0 0
LIVER
Submitted 0 0
LUNG
Submitted 0 0
LYMPH NODE, ILIAC
Submitted 0 0
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Table 22
Summary of Macroscopic Pathology: Lactation
20248897
Removal Reason(s): TERMINAL EUTHANASIA Female
Summary: Incidence 0 100
ug/dos ug/dos
e e
Group Group
1 2
Number of Animals] 19 15
LYMPH NODE, INGUINAL
Submitted 0 0
LYMPH NODE, MANDIBULAR
Submitted 0 0
LYMPH NODE, MESENTERIC '
Submitted 0 0
MUSCLE, SKELETAL
Submitted 0 0
NERVE, OPTIC
Submitted 0 0
NERVE, SCIATIC
Submitted 0 0
OVARY
Submitted 0 0
OVIDUCT
Submitted 0 0
PANCREAS
Submitted 0 0
SITE, ADMINISTRATION
Submitted 19 15
No Visible Lesions 19 15
SKIN
Submitted 0 0
SMALL INTESTINE, DUODENUM
Submitted 0 0
SMALL INTESTINE, ILEUM
Submitted 0 0
SMALL INTESTINE, JEJUNUM
Submitted 0 0
SPINAL CORD
Submitted 0 0
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Table 22
Summary of Macroscopic Pathology: Lactation
20248897
Removal Reason(s): TERMINAL EUTHANASIA Female
Summary: Incidence 0 100
ug/dos ug/dos
e e
Group Group
1 2
Number of Animals] 19 15
SPLEEN
Submitted 0 0
STOMACH
Submitted 0 0
THYMUS
Submitted 0 0
TONGUE
Submitted 0 0
TRACHEA
Submitted 0 0
URETER
Submitted 0 0
URINARY BLADDER
Submitted 0 0
UTERUS
Submitted 0 0
VAGINA
Submitted 0 0




Page 96
Testing Facility Study No. 20248897

Table 22
Summary of Macroscopic Pathology: Lactation
20248897
Removal Reason(s): Euthanized No Surviving Pups Female
Summary: Incidence 0
ug/dos
e
Group
1
Number of Animals; 1
ANIMAL IDENTIFICATION
Submitted 1
No Visible Lesions 1
ARTERY, AORTA
Submitted 1
No Visible Lesions 1
BODY CAVITY, NASAL
Submitted 1
No Visible Lesions 1
BONE, FEMUR
Submitted 1
No Visible Lesions 1
BONE, STERNUM
Submitted 1
No Visible Lesions 1
BRAIN
Submitted 1
No Visible Lesions 1
ESOPHAGUS
Submitted 1
No Visible Lesions 1
EYE
Submitted 1
No Visible Lesions 1
GANGLION, DORSAL ROOT, LUMBAR
Submitted 1
No Visible Lesions 1
GLAND, ADRENAL
Submitted 1
No Visible Lesions 1
GLAND, CLITORAL
Submitted 1
No Visible Lesions 1
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Table 22
Summary of Macroscopic Pathology: Lactation
20248897
Removal Reason(s): Euthanized No Surviving Pups Female
Summary: Incidence 0
ug/dos
e
Group
1
Number of Animals] 1
GLAND, HARDERIAN
Submitted 1
No Visible Lesions 1
GLAND, LACRIMAL
Submitted 1
No Visible Lesions 1
GLAND, MAMMARY
Submitted 1
No Visible Lesions 1
GLAND, PARATHYROID
Submitted 1
No Visible Lesions 1
GLAND, PITUITARY
Submitted 1
No Visible Lesions 1
GLAND, SALIVARY, PAROTID
Submitted 1
No Visible Lesions 1
GLAND, SALIVARY, SUBLINGUAL
Submitted 1
No Visible Lesions 1
GLAND, THYROID
Submitted it
No Visible Lesions 1
GLAND, ZYMBALS
Submitted 1
No Visible Lesions 1
HEART
Submitted 1
No Visible Lesions 1
JOINT, FEMOROTIBIAL
Submitted 1
No Visible Lesions 1
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Table 22
Summary of Macroscopic Pathology: Lactation
20248897
Removal Reason(s): Euthanized No Surviving Pups Female
Summary: Incidence 0
ug/dos
€
Group
1
Number of Animals: 1
KIDNEY
Submitted 1
No Visible Lesions 1
LARGE INTESTINE, CECUM
Submitted 1
No Visible Lesions 1
LARGE INTESTINE, COLON
Submitted 1
No Visible Lesions 1
LARGE INTESTINE, RECTUM
Submitted 1
No Visible Lesions 1
LARYNX
Submitted 1
No Visible Lesions 1
LIVER
Submitted 1
No Visible Lesions 1
LUNG
Submitted 1
No Visible Lesions 1
LYMPH NODE, ILIAC
Submitted 1
No Visible Lesions 1
LYMPH NODE, INGUINAL
Submitted 1
No Visible Lesions 1
LYMPH NODE, MANDIBULAR
Submitted 1
No Visible Lesions 1
LYMPH NODE, MESENTERIC
Submitted 1
No Visible Lesions 1
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Table 22
Summary of Macroscopic Pathology: Lactation
20248897
Removal Reason(s): Euthanized No Surviving Pups Female
Summary: Incidence 0
ug/dos
e
Group
1
Number of Animals: 1
MUSCLE, SKELETAL
Submitted 1
No Visible Lesions 1
NERVE, OPTIC
Submitted 1
No Visible Lesions 1
NERVE, SCIATIC
Submitted 1
No Visible Lesions 1
OVARY
Submitted 1
No Visible Lesions 1
OVIDUCT
Submitted 1
No Visible Lesions 1
PANCREAS
Submitted 1
No Visible Lesions 1
SITE, ADMINISTRATION
Submitted 1
No Visible Lesions 1
SKIN
Submitted 1
No Visible Lesions 1
SMALL INTESTINE, DUODENUM
Submitted 1
No Visible Lesions 1
SMALL INTESTINE, ILEUM
Submitted 1
No Visible Lesions 1
SMALL INTESTINE, JEJUNUM
Submitted 1
No Visible Lesions 1
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Table 22
Summary of Macroscopic Pathology: Lactation
20248897
Removal Reason(s): Euthanized No Surviving Pups Female
Summary: Incidence 0
ug/dos
©
Group
1
Number of Animals; 1
SPINAL CORD
Submitted 1
No Visible Lesions 1
SPLEEN
Submitted 1
No Visible Lesions 1
STOMACH
Submitted 1
No Visible Lesions 1
THYMUS
Submitted 1
No Visible Lesions 1
TONGUE
Submitted 1
No Visible Lesions 1
TRACHEA
Submitted 1
No Visible Lesions 1
URETER
Submitted 1
No Visible Lesions 1
URINARY BLADDER
Submitted 1
No Visible Lesions 1
UTERUS
Submitted 1
No Visible Lesions 1
VAGINA
Submitted 1
No Visible Lesions 1
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Table 23

Summary of Maternal Observations: Lactation

20248897
Observation Type: All Types 0 100
Sex: Female ug/dose ug/dose
From Day 0 (Littering (A)) to 21 (Littering) Group 1 Group 2
Grooming of pups - normal
Number of Animals Affected 20 15
Number of Times Recorded 20 15
% of Affected Animals 100 100
First to Last seen 0-1 0-1
AmntcSacPlentaUmbilicaRem-norm
Number of Animals Affected 20 15
Number of Times Recorded 20 15
% of Affected Animals 100 100
First to Last seen 0-1 0-1

Not nursing pups

Number of Animals Affected 1 0
Number of Times Recorded 2 0
% of Affected Animals 5 0
First to Last seen 1-2 -
Nursing activity — normal
Number of Animals Affected 19 15
Number of Times Recorded 410 326
% of Affected Animals 95 100
First to Last seen 0-21 0-21
Nesting activity — normal
Number of Animals Affected 20 15
Number of Times Recorded 412 326
% of Affected Animals 100 100

First to Last seen 0-21 0-21




Table 24

Summary of Natural Delivery Observations
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20248897
’ 0 100
ik Tonals ug/dose ug/dose
Day(s) Relative to Littering (Litter: A) Group 1 Group 2
| Group Size - Females . 22 22
Number of Females Pregnant [{] N+ve 20 15
xxxxxx % 90.9 68.2
Gestation Length (Days) [k] Mean 21.6 21.7
SD 0.7 0.5
N 20 15
I oo e — %Diff N 0‘3
Gestation Index [f] % 100.0 100.0
____________ b PR 2020 15/15
| Females Completing Delivery [f] | N+ve 20 15
Females with Liveborn [f], ... | Ntve 20 15
 Female with no Liveborn Pups [f] | N+ve 0 0
| Fem w/ Stillborn Pups [f]. ... ... | Ntve 2 2
Stillborn Pups/Litter [k] Mean 0.68 1.03
SD 2.11 2.73
N 20 15
Number Pups Stillborn____________. Sum 2 2
Number Live Newborn Pups [k] Mean 13.6 13.5
SD 2.3 2.5
N 20 15
%Diff - -0.5
A | Sum 272 203
Live Birth Index (%) [k] Mean 99.32 98.97
SD 2.11 2.73
N 20 15
for = o B G e e o G N NN D G MW R GO W 6 N W N %Diff - -0.36
Live Male Pups/Litter (%) Birth [G]| Mean 52.01 43.90
SD 12.88 17.57
N 20 15
%Diff - -15.59

[f] - Fisher's Exact
[k] - Kruskal-Wallis & Dunn
[G] - Anova & Dunnett



Table 24

Summary of Natural Delivery Observations

Page 103
Testing Facility Study No. 20248897

20248897
0 100
Sex: Femal
el ug/dose ugflose
Day(s) Relative to Littering (Litter: A) Group 1 Group 2
Implantation Sites - Total [k] Mean 15.1 14.6
SD 1.5 2.3
N 20 15
NEEETEY. PR %Diff - -3.3
Post-implant Loss/Litter (%) [k] Mean 8.97 5.84
SD 14.10 11.42
N 20 15
%Diff - -34.85

[k] - Kruskal-Wallis & Dunn



Table 25

Summary of Pup Clinical Observations: F1 Generation

Group 1 - Control Article

Group 2 - mRNA-1273 100 pg/dose
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GROUP
1 2
LITTERS EXAMINED N 20 15
Skin, Scab
Number of Times Recorded N 3 6
Number of Litters Affected N 1 1
Dehydrated Suspected
Number of Times Recorded N 1 0
Number of Litters Affected N 1 0
Cold to Touch
Number of Times Recorded N 24 1
Number of Litters Affected N 2 1
Discharge, Red
Number of Times Recorded N 1 0
Number of Litters Affected N 1 0
Fur, Ungroomed
8

Number of Times Recorded N 0
Number of Litters Affected N

No Milk Band Present

Number of Times Recorded N 0

Number of Litters Affected N 0
Skin Discolored, Pale, Purple or Black

Number of Times Recorded N 8

Number of Litters Affected N 3

20248897



Table 26

Summary of Litter Observations
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20248897
s 0 100
e ug/dose ug/dose
Day(s) Relative to Littering (Litter: A) Group 1 Group 2
| Group Size -Females .. ... 20 15
| Females with Liveborn ______ ... | Ntve 20 15
Viability Index % [k] Mean 91.01 96.84
SD 24.63 7.03
N 20 15
o e e %Diff - 6.42
Lactation Index [k] Mean 99.34 100.00
SD 2.87 0.00
N 19 15
%D - 0.66
Live Male Pups/Litter (%) 21 [G] Mean 50.69 46.67
SD 7.79 12.91
N 19 15
%Diff - -7.94

[k] - Kruskal-Wallis & Dunn
[G] - Anova & Dunnett



Table 27
Summary of Litter Mean Pup Body Weights: F1 Generation
20248897
Sex: Female 0 100
ug/dose ug/dose
Day(s) Relative to Littering (Litter: A) Group 1 Group 2
Litter Mean 1[G] Mean 7.24 7.36
Pup BW SD 0.79 0.66
N 20 15
Y%Diff - 1.65
4[G] Mean 10.39 10.67
SD 1.26 0.98
N 19 15
%DIff - 2.63
7 [G] Mean 17.00 17.75
SD 221 1.39
N 19 15
Y%eDIff - 442
10 [G] Mean 24.67 26.29%
sb 2.61 1.55
N 19 15
%Diff = 657
14 [G] Mean 35.26 37.23%
Sb 2.99 2.48
N 19 15
%Diff - 5.61

[G] - Anova & Dunnett: * =p < 0.05
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Table 27
Summary of Litter Mean Pup Body Weights: F1 Generation
20248897
Sex: Female 0 100
ug/dose ug/dose
Day(s) Relative to Littering (Litter: A) Group 1 Group 2
Litter Mean 18 [G] Mean 45.61 47.52
Pup BW SD 3.13 3.18
N 19 Is
%Diff - 4.19
21[G] Mean 58.99 61.36
SD 4.32 3.71
N 19 15
S%eDIff - 401
Litter Mean 1[G] Mean 7.38 7.59
PupBWM SD 0.83 0.76
N 20 15
%Diff . 2.83
4]G] Mean 10.61 10.92
SD 1.22 E.12
N 19 1S
%Diff = 294
7[G] Mean 17.37 18.05
SD 2.28 1.29
N 19 15
%Diff - 3.96

[G] - Anova & Dunnett

Page 107
Testing Facility Study No. 20248897



Table 27
Summary of Litter Mean Pup Body Weights: F1 Generation
20248897
Sex: Female 0 100
ug/dose ug/dose
Day(s) Relative to Littering (Litter: A) Group 1 Group 2
Litter Mean 10 [G] Mean 25.14 26.66
PupBWM SD 2.74 1.73
N 19 15
%Diff - 6.05
14[G] Mean 35.78 37.63
SD 3.12 2.66
N 19 15
%Diff - 5.15
18 [G] Mean 46.29 48.11
SD 3.21 342
N 19 15
%Diff - 3,92
21{G] Mean 60.18 62.38
SD 4.55 4.19
N 19 15
%eDiff - 3.65
Litter Mean 1[G] Mean 7.08 7.14
Pup BWF SD 0.79 0.67
N 20 15
%Diff - 0.73

[G] - Anova & Dunnett
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Table 27
Summary of Litter Mean Pup Body Weights: F1 Generation
20248897
Sex: Female 0 100
ug/dose ug/dose
Day(s) Relative to Littering (Litter: A) Group 1 Group 2
Litter Mean 4[G] Mean 10.14 10.39
Pup BWF SD 1.34 1.03
N 19 15
%Diff - 245
71G] Mean 16.62 17.43
SD 2.23 1.56
N 19 15
%Diff - 488
10 [G] Mean 24.18 25.92%
SD 2.62 1.69
N 19 15
%eDiff - 718
14 [G] Mean 3471 36.81*
SD 3.07 2.51
N 19 15
__%Diff - 6.04
18 [G] Mean 44,90 46.92
SD 3.32 3.06
N 19 15
%Diff - 4.50

[G] - Anova & Dumnett: ¥ =p < 0.05



Table 27
Summary of Litter Mean Pup Body Weights: F1 Generation
20248897
Sex: Female 0 100
ug/dose ug/dose
Day(s) Relative to Littering (Litter: A) Group 1 Group 2
Litter Mean 21[G] Mean 57.78 60.24
Pup BWF SD 444 344
N 19 15
%Diff - 4.26
LM Post-cull 4[G] Mean 10.36 10.64
Pup BW SD 1.24 1.05
N 19 15
%Diff - 2.65
LM Postcull 4[G] Mean 10.61 10.86
Pup BWM SD 1.22 1.10
N 19 15
%Diff - 2.33
LM Postcull 4[G] Mean 10.10 10.3%
Pup BWF SD 1.32 L.11
N 19 15
%Diff - 2.84

[G] - Anova & Dunnett

Page 110
Testing Facility Study No. 20248897



Page 111
Testing Facility Study No. 20248897

Table 28

Summary of Pup Gross Pathology F1 Generation

20248897
Litter: A
Exam Type: Pup Necropsy - Unscheduled 0 100
ug/dose ug/dose
Group 1 Group 2
Number of Pups Examined: 18 5
Number of Litters Examined: 6 4
Brain
Brain, Dilatation, Moderate Pups N(%) 1(5.6) 0(0.0)
Litters N(%) 1(16.7) 0(0.0)

Pups N(%) N=Group Pup Incidence;(%)=Group % of Pups with the Abnormality
Litters N(%) N=Group Litter Incidence,(%)=Group % Litters with the Abnormality
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Table 28

Summary of Pup Gross Pathology F1 Generation

20248897
Litter: A
Exam Type: Pup Necropsy 2 0 100
ug/dose ug/dose
Group 1 Group 2
Number of Pups Examined: 148 118
Number of Litters Examined: 19 15
Kidney
Renal papilla, Both, Small, Moderate - Variation Pups N(%) 0(0.0) 1(0.8)
Litters N(%) 0(0.0) 1(6.7)
Renal papilla, Left, Small, Moderate - Variation Pups N(%) 0(0.0) 1(0.8)
Litters N(%) 0(0.0) 1(6.7)

Pups N(%) N=Group Pup Incidence;(%)=Group % of Pups with the Abnormality
Litters N(%) N=Group Litter Incidence,(%)=Group % Litters with the Abnormality
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DEVIATIONS

All deviations that occurred during Testing Facility Study No. 20248897 have been
authorized/acknowledged by the Study Director, assessed for impact, and documented in the
study records. All protocol deviations are listed below. Minor SOP deviations have been retained
in the raw data.

None of the deviations were considered to have impacted the overall integrity of the study or the
interpretation of the study results and conclusions.

LD= Lactation Day; GD = Gestation Day; SD = Study Day.
In-life Observations, Measurements, and Evaluations

e On SD 26 (25 Jul 2020), viability checks were only performed once in the AM. All rats were
alive with access to food and water at the viability check on DS 27 in the AM. This deviation
did not have an adverse impact on the study because all rats were alive with access to food
and water at the following viability check.

e OnGD 10 (13 Aug 2020), body weights were not recorded for rats 5539 and 5543 (Group 1)
and 5551, 5553, 5558, 5562 and 5576 (Group 2). This deviation did not have an adverse
impact on the study because there are sufficient body weights available for the interpretation
of the study.

e On 31 Aug 2020, the following cohort 2 females did not have feed remaining or initial values
recorded: LD 7: 5544 (Group 1), LD 10: 5526,5529,5536 (Group 1), and 5579, 5580, 5581,
5582, 5586, 5587, and 5588 (Group 2). This deviation did not have an adverse impact on the
study because the omitted values do not adversely impact the interpretation of the study.

Laboratory Evaluations

e On 30 Jun 2020, the DS 1 antibody sample for rats 5525-5528 (Group 1) were not allowed to
clot for at least 20 minutes prior to centrifugation. The serum sample from rat 5525 was
placed in the centrifuge 1 minute early and rats 5526-5528 were placed in the centrifuge
3 minutes early. This deviation does not have an adverse impact on the study because this did
not have any impact on sample analysis and these samples did not demonstrate aberrant
results.

e On DS 15 (14 Jul 2020), a second aliquot of serum was unable to be obtained for rats 5521
and 5543 (Group 1). This deviation did not have an adverse impact on the study because the
first aliquot was successfully analyzed. This deviation did not have an adverse impact on the
study because the first aliquot was successfully analyzed.

e OnGD 10 (13 Aug 2020), body weights were not performed for rats 5539 and 5543
(Group 1) and 5551, 5553, 5558, 5562 and 5576 (Group 2). This deviation did not have an
adverse impact on the study because there are sufficient body weights available for the
interpretation of the study.
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On GD 21 (18 to 21 Aug 2020), the required 1.0 mL pooled was not collected from the
following litters: 5503 (0.6 mL), 5505 (0.5 mL), 5509 (0.55 mL), 5510 (0.4 mL), 5511
(0.4 mL), 5512 (0.6 mL), 5513 (0.6 mL), 5516 (0.4 mL), 5523 (0.5 mL), 5502 (0.6 mL),
5504 (0.6 mL), 5507 (0.55 mL), 5522 (0.8 mL), 5508 (0.55 mL), 5515 (0.55 mL), 5518
(0.7 mL), 5521 (0.6 mL), 5501 (0.8 mL), 5506 (0.8 mL), 5519 (0.7 mL) (Group 1), and 5545
(0.5 mL), 5548 (0.55 mL), 5549 (0.7 mL), 5552 (0.3 mL), 5554 (0.5 mL), 5559 (0.55 mL),
5564 (0.3 mL), 5566 (0.3 mL), 5568 (0.4 mL), 5570 (0.5 mL), 5550 (0.5 mL), 5561

(0.6 mL), 5565 (0.6 mL), 5546 (0.7 mL), 5547 (0.7 mL), 5555 (0.7 mL), 5557 (0.7 mL),
5563 (0.7 mL), 5567 (0.7 mL), and 5569 (0.7 mL). This deviation did not have an adverse
impact on the study because there was a suffient volume available for analysis. This
deviation did not have an adverse impact on the study because there was a suffient volume
available for analysis.

On LD 21 (12 Sep 2020), FO generation Cohort 2 female 5571 (Group 2) had the antibody
blood sample processed 18 minutes after blood collection, instead of being processed at least
20 minutes after blood collection as required by the protocol. This deviation does not have an
adverse impact on the study because this did not have any impact on sample analysis and this
sample did not demonstrate aberrant results.

Postmortem and Pathology

On 18 Aug 2020, an incomplete Aliquot 1 (240 uL) and no Aliquot 2 (remainder) was
obtained for the following Fetal Pooled serum samples due to low sample volume at blood
collection: Group 1: 5505, 5510, 5511, 5516, 5523 and Group 2: 5552, 5564, 5566, 5568,
5570. This deviation did not have an adverse impact on the study because the first aliquot as
successfully analyzed.

On 18 Aug 2020, no gravid uterus weight was recorded for FO generation female rat 5568 in
Group 2 (cohort 1). This deviation did not have an adverse impact on the study because there
were sufficient weights available for data interpretation. This deviation did not have an
adverse impact on the study because there were sufficient weights available for data
interpretation.

On 18 and 21 Aug 2020, a gross examination at necropsy was required for cohort 1 animals.
5528 (21 Aug 2020) and 5570 ( 18 Aug 2020) do not indicate that a gross necropsy
examination was performed. This deviation does not have an adverse impact on the study
because there is sufficient gross necropsy data for the interpretation of study results.

On GD 21 (18 Aug 2020), the following rat fetuses assigned to decapitation blood collection
did not have the method of euthanasia documented: 5516-2, 5516-4, 5516-6, 5516-8, 5516-
10, 5516-12, 5501-2, 5501-4, 5501-6, 5501-8, 5501-10, 5506-2, 5506-4, 5506-6, 5506-8,
5506-10, 5506-12, 5506-14, 5519-2, 5519-4, 5519-6, 5519-9, 5519-11, 5528-2, 5528-4,
5528-6, 5528-8, 5528-10 and 5528-12 (Group 1), and 5556-2, 5556-4, 5556-6, 5556-8, 5556-
10, 5556-13, 5560-2, 5560-4, 5560-7, 5560-9, 5560-11 and 5560-13 (Group 2). However, the
route of blood collection was documented as decapitation. This deviation did not have an
adverse impact on the study because it is presumed to be a documentation error based on
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decapitation itself being the standard method of euthanasia utilized when decapitation for
blood collection is required.

e On 19 and 20 Aug 2020, per protocol section 15.2.1, found dead on day 0 or 1 were to be
evaluated for vital status at birth. Per facility SOPs, this is done by a trained litter technician.
Found dead pups 5575-6 (male, Group 2) and 5584-9 (male, Group 2) were both evaluated
for vital status and then retained in 10% NBF per protocol. Per SOP, all unscheduled and
found dead animals are to be necropsied to the extent required by protocol as soon as
possible but not more than 20 hours after discovery and should be held refrigerated prior to
necropsy. Pup 5575-6 was retained in 10% NBF for 6 days prior to discovery necropsy was
incomplete and pup 5584-9 was retained in 10% NBF for 7 days prior to discovery necropsy
was incomplete. This deviation did not have an adverse impact on the study because there is
sufficient necropsy data from other pups available for interpretation.

e On 21 Aug 2020, for the following Cohort 1 rat litters, there is no documentation that fetuses
not selected for blood collection were euthanized via intraperitoneal injection of Fatal Plus:
5501, 5506, 5519 and 5528 (Group 1), and 5556 and 5560 (Group 2). However, evisceration
was documented for all the above litters, therefore, euthanasia must have occurred for the
fetuses not selected for blood collection, as evisceration occurred for said fetuses. Therefore,
only the method of euthanasia is unknown. This deviation did not have an adverse impact on
the study because the method of euthanasia for these fetuses does not adversely impact any
study endpoint.

e On 22 Aug 2020, per protocol, all found dead, unscheduled, and still born pups were to
receive a complete necropsy. For the following F1 pups only a gross necropsy was
documented: 5526-17 (Group 1, female), 5536-16,17 (Group 1, female), 5580- 18 (Group 2,
female), and 5585-15 (Group 2, female). This deviation did not have an adverse impact on
the study because histopathological evaluation of the tissues was not required for the
interpretation of the study.

e On 23 Aug 2020, for F1 rat pups: 5577-2 (PND 21, Group 2, male, Cohort 2), 5577-10
(PND 21, Group 2, female, Cohort 2) and 5585-10 (PND 4, Group 2, female, Cohort 2), no
necropsy observations were collected. However, for 5577-2 and 5577-10, it was documented
that a gross examination was performed. This deviation did not have an adverse impact on
the study because the omitted observations do not adversely impact the interpretation of the
study.

e On 10 Sep 2020, for Cohort 2 F1 male rat 5524-6 (Group 1), the pituitary gland was lost
during processing; this male had been randomly selected for complete tissue retention. This
deviation did not have an adverse impact on the study because the pituitary gland was not
required for evaluation.
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PROTOCOL AMENDMENT NO. 3

Testing Facility Study No. 20248897

A GLP Intramuscular Combined Developmental and Perinatal/Postnatal
Reproductive Toxicity Study of mRNA-1273 in Rats

SPONSOR:
Moderna TX, Inc.
200 Technology Square
Cambridge, MA 02139
United States

TESTING FACILITY:
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SUMMARY OF CHANGES AND JUSTIFICATIONS

Protocol effective date: 16 Jun 2020

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: 29 Jun 2020

2. PROPOSED STUDY SCHEDULE

This change removes the audited draft report date for the antibody
analysis report as this phase of the study is being performed non-GLP.

5.2. Test Material Identification

This change removes an erroneous footnote.

6.1. Preparation of Formulations

These changes clarify the storage conditions for the test and control
articles.

6.3. Sample Collection and Analysis

This change adds a footnote to the first preparation to clarify the
homogeneity results.

6.3.1.1. Concentration and Homogeneity
Analysis

This change corrects the header for the concentration and homogeneity
analysis.

7.3.1. FO Generation

This change clarifies when animals will be assigned to cohorts.

10. IN-LIFE PROCEDURES,
OBSREVATIONS, AND
MEASUREMENTS —

FO0 GENERATION

This change clarifies that food consumption will not be recorded during
the cohabitation period. These changes also clarify the directive for the
females that do not mate after the 7-day cohabitation period and clarify
that females will be assigned to Cohorts 1 or 2 following cohabitation.

12.1.1. Maternal Samples (Cohorts 1 and
2)

This change removes the footnote for collection prior to dose
administration on LD 21 as the animals will not be dosed on this day.

12.3. Antibody Sample Analysis

This change corrects the disposition of the antibody samples 6 months
following issuance of the Draft Report.

13. TERMINAL PROCEDURES —
F0 Generation

These changes correct the references to the attachments for the tissue
collections.

ATTACHMENT B, ATTACHMENT C

These changes remove erroneous footnotes, clarifies that the number in
the collection column refers to the number to be collected, and removes
animal identification from the tissues to be collected for the

F1 generation as they will not be individually identified.

ATTACHMENT D This change adjusts the shipment date for first preparation dose
formulation samples.
Amendment 2 Date: 23 Jul 2020

Summary of Changes and Justifications
— Amendment 1

This change corrects a typographical error.

5.3. Control Article Identification,
6.2.1. Preparation of Control Article

These changes correct the control article identification.

12.3. Antibody Sample Analysis

This change removes the draft report type.

15.2.1. Days 0 to 21 Postpartum

This change clarifies that the whole pup will be retained for any pups
PNDs 0-10. Individual tissues will be collected for any pups PNDs 11-
21.

ATTACHMENT B

This change clarifies the lymph nodes to be collected.

Protocol Amendment No. 3

Testing Facility Study No. 20248897
Page 2
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Item or Section(s)

Justification

Amendment 3

Date: 17 Aug 2020

12.1.2. Fetal Samples (Cohort 1)

These changes clarify which animals are to be used for antibody
evaluation fetal sample collections and changes the route of collection
to decapitation for animals assigned to the visceral examinations with
the option to use the carotid artery from fetuses assigned to the skeletal
evaluations in cases where there are not enough viable fetuses assigned
to visceral exams.

14. FETAL EXAMINATIONS —
COHORT 1

These changes correct/clarify the fetal examinations for Cohort 1.

Protocol Amendment No. 3

Testing Facility Study No. 20248897
Page 3
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1. OBJECTIVE

The objective of this study is to assess the potential effects of mRNA-1273, a vaccine
development candidate against SARS-CoV-2 infection, on fertility and pre and postnatal
development in the pregnant and lactating female on Sprague Dawley CD (Crl:CD[SD]) rat.

2. PROPOSED STUDY SCHEDULE
Proposed study dates are listed below. Actual dates will be included in the Final Report.

Animal Arrival: 23 Jun 2020
Initiation of Dosing: 30 Jun 2020
Initiation of Estrous
Cycle Evaluations: 14 Jul 2020
Initiation of FO Generation
Cohabitation: 27 Jul 2020
First Possible Gestation Day 0: 28 Jul 2020
First Possible Delivery: 18 Aug 2020
(GD 21)
Last Possible Delivery: 28 Aug 2020
(GD 25)
Completion of In-Life: 18 Sep 2020
(Last possible date of necropsy)
Unaudited Draft Report: 16 Nov 2020
Audited Draft Report: 16 Dec 2020

The contributions from Principal Investigators to Study Director are proposed at the dates
indicated below to allow inclusion in Unaudited/Audited Draft Reports.

Unaudited Antibody Analysis 09 Nov 2020
Draft Report:

Unaudited Dose Formulation 09 Nov 2020
Draft Report:

Audited Dose Formulation Draft 09 Dec 2020
Report:

Protocol Amendment No. 3 Testing Facility Study No. 20248897
Page 6
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3. SPONSOR
Role/Phase Name Contact Information
. : Addres
Sponsor Representative/Study PPD MSe Tel: PPD
Monitor s
E-mai
g PPD L ?edl(.ifess as cited for the Sponsor
Director of Toxicology B-mail |
2 g Addres
Ini'et.:twus Disease PPD PhD Tel: PPD
Biomarkers .
E-mail
Address as cited for the Sponsor
Amnalytical Development PPD Tel: PPD
E-mai
4. RESPONSIBLE PERSONNEL
Quality
Assurance Unit
Role/Phase {QAD) Name Contact Information
Address as cited for Testing Facility
stmaypirector | [ | | o .. S [T
® Research Scientist I Fax:
E-mail
Address as cited for Testing Facility
Testing Facility _ PPD PhD Tel: PPD
Management Director of Toxicology Fax:
E-mail
PPD
Fhi) RABT, Address as cited for Testing Facility
sl Feliow ATS EPD
Scientific - 3 Tel:
< _ Executive Director, Global ]
Reviewer . Fax:
Developmental, Reproductive and ;
. : E-mail
Juvenile Toxicology
Testing Facility PPD VA Address as cited for Testing Facility
QAU _ Manager, Regulatory Compliance Tel: ESS
BEI, BB bty 1 E-mail:
Principal Investigator (P =
Analytical T PPD BSc
Chemistry® Senior Research Scientist IT

Protocol Amendment No. 3

Testing Facility Study No. 20248897
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Quality
Assurance Unit
Role/Phase (QAU) Name Contact Information

Integrated Biotherapeutics, Inc.
4 Research Court,
Suite 300,

Antibody N/A PPD PhD Rockville, MD

Analysis® (Non-GLP) 20850
USA
Tel PPD
E-mai

2 Testing Facility designated Test Site
® Sponsor designated Test Site.

Each PI is required to report all deviations or other circumstances that could affect the quality or
integrity of the study to the Study Director in a timely manner for
authorization/acknowledgement. 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 PI phase report will include the following:
e A Statement of Compliance (if the applicable phase is GLP)
e A QA Statement (if the applicable phase is GLP)

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

5. TEST MATERIALS

5.1. Test and Control Article Characterization

The Sponsor will provide to the Testing Facility documentation of the identity, strength, purity,
composition, and stability for the test and control article(s). A Certificate of Analysis or
equivalent documentation will be provided for inclusion in the Final Report.

The Sponsor has appropriate documentation on file concerning the method of synthesis,
fabrication or derivation of the test and control article(s), and this information is available to the
appropriate regulatory agencies should it be requested.

Protocol Amendment No. 3 Testing Facility Study No. 20248897
Page 8
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5.2. Test Material Identification
Test Article Identification

Test Article
Identification: mRNA-1273 LNP Solution
Batch/Lot No.: DH-03026
Expirvation: 18 Nov 2020
Physical Description:| White to off-white dispersion; essentially free of visible particles.
Supplied Stock Concentration: 0.76 mg/mL
Correction Factor: None

Storage Conditions

_60° _ane
(temperature sef to maintain): Ultesfiozen 69°C &0 20°C

Provided by: Sponsor
PPD
Test Article Contact: TelPPD
E-Mail PPD
5.3. Control Article Identification

Conirol Article Identification

Control Article (Dilution Buffer)

Identification: 20 mM Tris, 8.7% Sucrose, pH 7.5
Batch/Lot No.: DH-03026.2
Expiration Date: 18 Nov 2020

Physical Description: Clear colorless solution free from visible particulates
Bternss Comdlitinm Ultrafrozen -60°C to -90°C
{temperature set to maintain):
Provided by: Sponsor

5.4. Reserve Samples

For each batch (lot) of Test Article and Control Article, a reserve sample will be collected and
maintained under the appropriate storage conditions by the Testing Facility.

5.5. Test and Control Article Inventory and Disposition

Records of the receipt, distribution, storage, and disposition of test materials will be maintained.
All unused Sponsor-supplied bulk test materials, with the exception of reserve samples, will be
returned to the Sponsor following issuance of the Draft Report, discarded, or retained for use on
future studies.

5.6. Safety

The Safety Precautions for the study follow the standards for a _ Occupational
Exposure Band (No. 3) categorized material.

Protocol Amendment No. 3 Testing Facility Study No. 20248897
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6. DOSE FORMULATION AND ANALYSIS

6.1. Preparation of Formulations

Dose formulations will be prepared fresh daily on each day of dosing and may be divided into
aliquots, when required.

Test and Control Article dosing formulations will be used for dose administration within 4 hours
of preparation.

Preparation Details

o : Storage Conditions
1 Administration :
Dose Formulation Frequency of Preparation (temperature set to
Dose Form Lo
maintain)®
Ambient/room temperature
conditions for <4 hours or
Control Article Solution Daily <8 hours refrigerated
(2-8°C) if not used within
3 hours of preparation
Ambient/room temperature
conditions for <4 hours or
Test Article Solution Daily <8 hours refrigerated
(2-8°C) if not used within
3 hours of preparation

2 Unopened vials may be refrozen after thawing.
6.2. Preparation Details

6.2.1. Preparation of Control Article
Dose formulations will be performed under a biological safety cabinet using aseptic procedures.

The Control Article, 20 mM Tris, 8.7% Sucrose, pH 7.5, will be administered as received. The
bulk control article will be removed from the freezer and allowed to thaw at room temperature
for no more than 1 hour before dose formulation preparation. The storage of control article dose
formulations at room temperature should not exceed 4 hours from the time of preparation to the
time of dose administration. The control article dosing formulations may be stored refrigerated
(2-8 °C) for up to 8 hours if not used for dose administration within 3 hours of preparation. If
refrigerated storage is necessary, the control article dosing formulation aliquots will be removed
from the refrigerator and allowed to equilibrate at ambient/room temperature for at least 30
minutes before dosing. The formulation will NOT be vortexed or sonicated but may be gently
swirled to ensure even mixing during formulation. Thawed Control Article vials will be used
only on the day of dose formulation preparation once thawed and will not be used on subsequent
dosing days.

Protocol Amendment No. 3 Testing Facility Study No. 20248897
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Detailed preparation procedures (i.e., Formulation Batch Records [FBR]) will be maintained in
the raw data.

Any residual volumes will be retained and discarded prior to study finalization upon Sponsor and
Study Director authorization.

6.2.2. Preparation of Test Article

Dose formulation preparations will be performed under a biological safety cabinet using aseptic
procedures.

The bulk Test Article stock will be removed from the freezer and allowed to thaw at room
temperature for at least 30 minutes (no more than 1 hour) before dose formulation preparation.
The test article dosing formulations will be prepared by diluting the bulk Test Article with the
Control Article as necessary to the target concentration for administration and should not be
filtered. The storage of test article dosing formulations at room temperature should not exceed
4 hours from the time of preparation to the time of dose administration. The test article dosing
formulations may be stored refrigerated (2-8 °C) for up to 8 hours if not used for dose
administration within 3 hours of preparation. If refrigerated storage is necessary, the test article
dosing formulation aliquots will be removed from the refrigerator and allowed to equilibrate at
ambient/room temperature for at least 30 minutes before dosing. The formulation will NOT be
vortexed or sonicated but may be gently inverted 20 times to ensure even mixing during
formulation. Stock vials will be used only on the day of dose formulation preparation once
thawed and will not be used on subsequent dosing days.

Detailed preparation procedures (i.e., FBR) will be maintained in the raw data.

Any residual volumes will be retained and discarded prior to study finalization upon Sponsor and
Study Director authorization.

6.3. 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 Concentration Sampling From
Group 1: 3 x 0.5 mL (middle)
First Preparation: Day 1 Group 2: 5 x 0.5 mL Preparation vessel
(top, middle, bottom)*
Aflfrpers;;ggzt; I\égioile Groups 1 and 2: 5 x 0.5 mL (middle) Preparation vessel
Last Preparation: GD 13 Groups 1 and 2: 5 x 0.5 mL (middle) Preparation vessel

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

All samples to be analyzed will be shipped (on dry ice) to
see ATTACHMENT D. Samples will be shipped on the date prepared, when possible.

Protocol Amendment No. 3 Testing Facility Study No. 20248897
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The analytical laboratory and Sponsor Representative will be notified before shipment of the
samples. Upon receipt at the analytical laboratory, the samples will be stored under ultrafrozen
conditions at -60°C to -90°C.

A temperature monitoring device will be coordinated with the shipping service and added to the
shipment by the shipping service. Any temperature monitoring of the shipment will be the

responsibility of the Sponsor and/or shipping service and will be outside the scope of the
Protocol.

6.3.1. Analytical Method

Analyses described below will be performed under Test Site Study Number 2100930 by Ion-
Exchange High Performance Liquid Chromotography (IEX-HPLC) using a validated analytical
procedure (CR-SEN validation study 2100933).

6.3.1.1. Concentration and Homogeneity Analysis

Sample Allocation: ~ Duplicate for analysis, one for backup for Group 1. Duplicate for
analysis, triplicate for backup for Group 2. Backup samples may be
analyzed at the discretion of the Study Director.

Storage Conditions: ~ Temperature set to maintain -60°C to -90°C. Samples will be placed into
autoclaved amber glass vials.

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.

7. TEST SYSTEM

Species: Rat
Strain: Crl:CD(SD) Sprague Dawley rat
Condition: Females, virgin

Number of Females

Ordered: 93
Number of Females to
be Assigned: 88

Target Age at Arrival: 60 to 70 days

Protocol Amendment No. 3 Testing Facility Study No. 20248897
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Target Weight at 200gto225¢g
Arrival

The actual age and weight of the animals at the initiation of dosing will be listed in the Final
Report.

Male rats of the same source and strain that are maintained by the Testing Facility will be used
only as breeders and are not considered part of the Test System.

7.1. Animal Identification

Method: A subcutaneously implanted electronic identification chip or other
approved identification method such indelible ink where required.

7.2. Environmental Acclimation

Method: After receipt at the Testing Facility, the rats will be acclimated for at
least 7 days prior to initiation of dosing.

7.3. Selection, Assignment, Replacement, and Disposition of Animals

Replacement: 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, at the discretion of the Study Director. After
initiation of dosing, study animals may be replaced during the
replacement period with alternate animals in the event of accidental
injury, non-test article-related health issues, or similar circumstances, at
the discretion of the Study Director.

Disposition: The disposition of all animals will be documented in the study records.

7.3.1. FO0 Generation

Selection and Female rats will be selected for study on the basis of physical condition

Assignment: and body weights recorded during acclimation. Female rats will be
assigned to groups using a computer-based randomization procedure
based on body weights recorded during the acclimation period.

Animals in poor health or at extremes of body weight range will not be
assigned to groups.

Eighty eight (88) female rats will be assigned to 2 dose groups, 44 rats
per group. Additionally, each dose group will consist of two cohorts,
22 rats in each of Cohorts 1 and 2 as described in the following table.
Animals will be assigned to cohorts following cohabitation.
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7.3.2. F1 Generation

Selection and
Assignment:

8. HUSBANDRY

8.1. Housing

Housing:

Caging:
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Cohort 1 Cohort 2
Group No. (Caesarean — Sectioning Phase) | (Natural Delivery Phase)
1 22 22
2 22 22

Day 0 of lactation (postpartum) is defined as the day the delivery of the
litter appears to be completed. If the litter is observed to be completed at
the morning viability check, Day 0 of lactation (postpartum) is defined
as the previous day. Day 1 of lactation (postpartum) is defined as the
first day on which all pups in a litter are individually weighed and
clinical observations are recorded. On Day 0/1 of lactation (postpartum)
all pups in a litter will be sexed.

On Lactation Day 4 (LD 4) a randomization program will be used to
select F1 generation pups to be culled, and litters will be reduced to eight
pups each (when possible). Whenever possible, the same number of
male and female pups per litter will be continued on study.

Control group animals will be housed on a separate rack from the Test
Article-treated animals.

FO generation rats will be co-housed (where possible) in solid-bottomed
cages by dose group (no more than 2 per cage) until cohabitation, unless
deemed inappropriate by the Study Director and/or Clinical
Veterinarian. During the cohabitation period, one breeder male rat and
one female rat will be pair housed in the breeder male rat’s solid-
bottomed cage. After cohabitation, female rats will be individually
housed until the day of scheduled euthanasia (Cohort 1) or until
parturition (Cohort 2), at which time, each dam and delivered litter will
be housed in a common nesting box during the postpartum period. The
male breeder rats will be returned to co-housing with their previous
same box mates, whenever possible. Any rats not assigned to study may
be trio-housed to avoid having a single-housed animal, whenever
possible.

Polycarbonate cages containing appropriate bedding.

Housing set-up is as described in the Guide for the Care and Use of Laboratory Animals.!
Animals will be separated during designated procedures/activities or will be separated as
required for monitoring and/or health purposes, as deemed appropriate by Study Director and/or
Clinical Veterinarian. Cages will be arranged on the racks in group order.

Protocol Amendment No. 3 Testing Facility Study No. 20248897
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8.2. Animal Enrichment

Type/Frequency: For psychological/environmental enrichment, animals will be socially
housed and will be provided with Crink-1"Nest™, stainless steel resting
lofts, and a chewing item such as ad libitum pelleted rodent feed, except
when interrupted by study procedures/activities.

Analysis: There are no known contaminants in the animal enrichment that would
interfere with the objectives of the study.

8.3. Bedding

Type: Bed-0'Cobs®
Frequency: Changed as often as necessary to keep the animals dry and clean.
Analysis: Results of analysis for environmental contaminants are on file at the

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

8.4. Environmental Conditions

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

Temperature: 68°F to 79°F (20°C to 26°C)

Humidity: 30% to 70%

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

Ventilation: At least 10 changes per hour of fresh air that has been passed through
99.97% HEPA filters

8.5. Food

Diet: Certified Rodent Diet® #5002 (PMI® Nutrition International)

Type: Pellets (alternate diet may be provided on individual animal basis as
warranted as approved by the Study Director)

Frequency: Ad libitum, except during designated procedures

Analysis: Results of analysis for nutritional components and environmental

contaminants are on file at the Testing 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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8.6. Water

Type: All water will be from a local source and passed through a reverse
osmosis membrane before use. Chlorine will be added to the processed
water as a bacteriostat; processed water is expected to contain no more
than 1.2 ppm chlorine at the time of analysis.

Frequency/Ration: Available ad libitum from an automatic watering access system and/or
individual water bottles attached to the nesting boxes (except during
designated procedures).

Analysis: Periodic analysis of the water is performed, and results of these analyses

are on file at the Testing Facility. It is considered that there are no
known contaminants in the water that could interfere with the outcome
of the study.

8.7. 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. 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. 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 (or Scientific designate) and/or attending Veterinarian will attempt to consult
with the Sponsor representative prior to responding to the medical crisis, but the Study Director
(or Scientific designate) 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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9. EXPERIMENTAL DESIGN

Experimental Design — FO Generation

No. of Females
Dose Dose Dose Cohort 1 Cohort 2
Group Test Level Concentration | Volume (Cesaearan- (Natural
No. Material (pg/dose) (mg/mL) (uL/dose) | Sectioning Phase) | Delivery Phase
1 Control Article 0 0 200 22 22
2 mRNA-1273 100 0.5 200 22 22

9.1. Administration of Test and Control Articles

9.1.1. FO0 Generation

Dose Route: Intramuscular injection into the quadriceps on the hindlimbs; alternating
on each dosing occasion.

Frequency: Once on each day of dose administration

Duration: Premating Period: Study Day (SD) 1 (28 days prior to mating) and

SD 15 (14 days prior to mating). Study Day 1 is defined as the first day
of dose administration.

Gestation Period: Gestation Days (GDs) 1 and 13.

Special Procedures: ~ The initiation of dose administration will occur at approximately the
same time each day, when possible.

Protocol Amendment No. 3

Under no circumstances, the dosing formulations will be subject
to vortexing and vigorously shaking to avoid disruption of the
Test Article. Before withdrawing a dose formulation into
syringes, the dose formulation container will be gently swirled to
achieve homogeneity and this step will be documented.

The Control Article will be maintained on a separate cart from
the Test Article during dose procedures and will be transported in
a separate carrier, when possible. Only the Control Article will
be in the study room during dose administration of Group 1,
when possible.

Dose procedures for the Control Article group will be completed
before dosing for Group 2 is initiated.

Dose administration will be conducted in a Group number
sequence order from Group 1 to 2, in order to minimize any
potential risk of Test Article cross-contamination.

Personal Protective Equipment (PPE) used for dosing will be
changed between groups.

Testing Facility Study No. 20248897
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e The Control Article will be removed from the study room before
dosing for Group 2 is initiated.

9.1.2. F1 Generation

F1 generation pups will not be directly given the Test Article and/or the Control Article
formulations, but may be possibly exposed to the Test Article and/or the Control Article
formulations article during maternal gestation (in utero exposure) or via maternal milk during the
lactation period.

10. IN-LIFE PROCEDURES, OBSERVATIONS, AND MEASUREMENTS -
F0 GENERATION

The in-life procedures, observations, and measurements listed below will be performed as per
table below.

General In-life Assessments — FO Generation Females

Parameter g F IRIREY Comments
(minimum required)
Viability e At least twice daily -
e At least once weekly during the
acclimation period
e Daily before each dose is
Clinical Observations: administered and daily on non-
General dosing days
e Daily during the postdose period
(including the day of scheduled
euthanasia).
Clinical Observations:|" 6 hopr§ foll_owing dose Time inte.zrvals for postdose.observations may be
Postdase administration. aDd'Justed if dfeemed appropriate by the Study
Ohsarvations 1.rector durmg the course of the_study. Such
adjustments will be documented in the raw data.
Maternal e Daily during the postpartum period |, . = e Tw—y
Observations: (Cohort 2).
e On the day of or day after arrival and
at least once weekly during
acclimation.
Individual Body e OnSDs, 1,8,15,22,and 28 andon |
Weights GDs 0, 1,6, 10, 13, 15, 18, 21, and
25 (if necessary).
e Lactation Day (LD) 1, 4, 7, 10, 14,
18 and 21 (Cohort 2)
Protocol Amendment No. 3 Testing Facility Study No. 20248897
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Parameter

Frequency
(minimum required)

Comments

Food Consumption

e  Once weekly during the dose period
until cohabitation.

e OnGDsO,1,6,10,13,15, 18,21,
and 25 (if necessary).

e OnLDs1,4,7,10 and 14 (Cohort 2)

Food consumption values will be recorded.
During cohabitation, when two rats occupy the
same nesting box with one food jar,
replenishment of the food jars will be
documented. Individual values will not be
recorded or tabulated. Food consumption will
not be tabulated after Day 14 postpartum, when
it is expected that pups will begin to consume
maternal food. Food consumption values may
be recorded more frequently if it is necessary to
replenish the food. These intervals will not be
tabulated.

Estrous Cycle
Evaluations

Samples will be collected from females
for 14 consecutive days before initiation
of the cohabitation period and then until
spermatozoa are observed in a smear of
the vaginal contents and/or a copulatory
plug is observed in situ during the
cohabitation period.

Estrous cycles will be evaluated by examining
the vaginal cytology of samples obtained by
vaginal lavage.

Reproductive
Capacity

Within each dose group, rats will be
assigned to cohabitation (i.e., pairing),
one breeder male per one female. The
cohabitation period will consist of a
maximum of 7 days. Females observed
with spermatozoa in a smear of the
vaginal contents and/or a copulatory plug
observed in situ will be considered to be
at GD 0 and assigned to individual
housing. Females not mated after
completion of the 7-day cohabitation
period will be considered to be at GD 0
on the last day of cohabitation, assigned
to individual housing (i.e., solid bottom
or wire-bottom cages) and will be
euthanized 25 days after the end of the
cohabitation period (for rats that do not
deliver a litter) or continued on study to
be assigned to Cohort 2 as needed (for
rats that do deliver a litter) at the
discretion of the Study Director. Animals
will be assigned to either Cohort 1 or 2

following cohabitation.

Protocol Amendment No. 3

Testing Facility Study No. 20248897
Page 19



Page 135
Testing Facility Study No. 20248897

Appendix 1
Parameter : F SEQIEIGY Comments
(minimum required)
Female rats will be evaluated for:
e Adverse clinical signs observed
Natural Delivery e Duration of Gestation (GD 0 to the
Observations time the first pup is observed) -
o Litter Size (defined as all pups
delivered)
e Pup Viability at Birth

11. IN-LIFE PROCEDURES, OBSERVATIONS, AND MEASUREMENTS -
F1 GENERATION (COHORT 2)

11.1. Preweaning

The in-life procedures, observations, and measurements listed below will be performed for all
F1 litters, with the litter as the unit of measure.

General In-life Assessments — F1 Generation (Preweaning)

Parameter c F PEGUAT Comments
(minimum required)
Litters will be observed for dead pups
Viability at least twice daily and the pups in each|_

litter will be counted at least once daily
during the preweaning period.

Clinical Observations:
General Appearance

At least once daily.

Clinical observations may be recorded more
frequently than cited.

Individual Body
Weights

Day 1,4, 7, 10, 14, 18, and 21
postpartum.

Protocol Amendment No. 3

Testing Facility Study No. 20248897
Page 20



Page 136
Testing Facility Study No. 20248897

Appendix 1
12. ANTIBODY EVALUATION

12.1. Antibody Sample Collection

12.1.1. Maternal Samples (Cohorts 1 and 2)

Antibody Sample Collection

Time Points
Group Nos. Cohort SD 1° SD 15?2 GD 1?2 GD 13? GD 21Y LD 21"
1-2 1 X X X X X -
1-2 2 X X X X - X
Unscheduled euthanasia %
(when possible)

Method/Comments: |Jugular vein (SD 1, 15, GD 1, 13 in-life blood collections) or via the vena cava
while under isoflurane/oxygen anesthesia (GD 21 and LD 21 terminal blood
collections). If necessary, in-life blood samples may be collected from an
alternate site (lateral tail vein); if so, the alternate site will be documented in the
raw data. Additional blood samples may be obtained (e.g. due to sample quality)
if permissible sampling frequency and blood volume are not exceeded.

Blood will be collected from unscheduled euthanized animals, when possible.
Target Volume (mL):|1.0 mL
Anticoagulant: None, in SST
Special Requirements:|None
Processing:|Serum
X = Sample to be collected; - = Not applicable, SST = serum separator tube
2 Sample collected prior to dose administration.
® Terminal blood sample collection.

12.1.2. Fetal Samples (Cohort 1)

On GD 21, pooled fetal blood will be collected via decapitation from at least the first

5 fetuses assigned to visceral examination, to achieve target volume (more can be used if

deemed necessary and documented in the raw data). In cases where there are not enough
viable fetuses assigned to visceral examinations, the carotid blood collection route will be

utilized from fetuses assigned to skeletal examination. blood-will-be-collected via-the-carotid
£ Wviablef i Col Hpooled litter).

Target Volume: 1.0 mL pooled per litter

Anticoagulant: None/Serum separator tube

Protocol Amendment No. 3 Testing Facility Study No. 20248897
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12.1.3. Pup Samples (Cohort 2)

On the day of scheduled euthanasia (LD 21), blood will be collected from 2 pups per litter
(1 male and 1 female , when possible) via the inferior vena cava while under isofluorane/oxygen
anesthesia.

Target Volume: 1.0 mL pooled per litter

Anticoagulant: None/Serum separator tube

12.2. Antibody Analysis Sample Processing

Antibody Sample Processing

Centrifugation Aliquot 1 Volume Aliquot 2 Volume Storage Conditions
1800 g for 10 minutes v g
Aproximaiely 40 At least 240 pL (serum) Remaining (serum) -70°C

Theoretical number of samples: up to 220 samples x 2 aliquots (dams), 44 samples x 2 aliquots
(fetuses) and 44 samples x 2 aliquots (pups).

The blood samples will be mixed gently and will be centrifuged as soon as practical following an
at least 20 minute clot time (not to exceed 1 hour). Blood samples will be centrifuged for

10 minutes at 1800 g in refrigerated centrifuge (4°C). The resultant serum will be separated into
two aliquots as described in the table above, transferred to uniquely labeled clear polypropylene
tubes, and frozen immediately over dry ice until stored in a freezer set to maintain -70°C.

The first set of samples (aliquot 1/occasion) will be shipped on dry ice with a temperature
monitor to the Test Site for antibody analysis, see ATTACHMENT D, after the end of the
treatment period. The second set of samples (aliquot 2/occasion) will be maintained at the
Testing Facility as back up samples. The Test Site for antibody analysis and the Sponsor
Representative will be notified before shipment of the samples. Samples will be stored at the
Test Site in a freezer set to maintain -80°C until analysis.

12.3. Antibody Sample Analysis

The samples will be analyzed for antibodies produced as a result of mRNA-1273 administration
using a qualified analytical procedure (insert analytical procedure number).

Antibody responses to SARS-CoV2 S protein will be evaluated using optimized indirect ELISA
assay.

In brief, 96-well microtiter plates will be coated with SARS-CoV2 S protein (Sino Biological)
and incubated overnight. 5-Step serial dilutions of rat or pup sera will be added, and the bound
antibody detected with HRP-conjugated goat anti-rat IgG (KPL), followed by incubation with
TMB substrate (KPL). The absorbance measured at OD450nm.

Antibody titers will be calculated as “Antibody Units/mL” based on the four-parameter logistic
curve fit (4PL) of a hyperimmune rat standard curve using a using Softmax software (Molecular
devices Inc.).
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Any residual/retained samples will be maintained for a minimum of 6 months following issuance
of the Draft Report after which the samples will be returned to the Sponsor. An earlier
determination of the disposition of these residual/retained samples may also be requested and
authorized by the Study Director in consultation with the Sponsor following confirmation by the
Sponsor Representative. An Antibody Report will be included as an appendix to the Final
Report.

13. TERMINAL PROCEDURES - F0 GENERATION

Terminal procedures are summarized in the following tables:

F0 Generation Females — Cohort 1

Necropsy Procedures
Scheduled Ovarian/ Histology Processing
Euthanasia Uterine Tissue Organ and Microscopic
Group No. Day Examination| Necropsy | Collection® Weights Evaluation
; GD 21 X X X XP -
Unscheduled Deaths X X X X -

X = Procedure to be conducted; - = Not applicable; GD = Gestation Day

2 See Tissue Collection and Evaluation table — FO Generation Scheduled Euthanasia, ATTACHMENT A and
Tissue Collection and Evaluation table — FO and F1 Generation — Unscheduled Euthanasia, ATTACHMENT B
for list of tissues applicable to each procedure.

b The gravid uterus and the placentae will be weighed for all rats that survive to scheduled euthanasia.

FO0 Generation Females — Cohort 2

Necropsy Procedures
Scheduled Ovarian/ Histology Processing
Euthanasia Uterine Tissue Organ and Microscopic
Group No. Day Examination| Necropsy | Collection® Weights Evaluation
; LD 21 X X X - -
Unscheduled Deaths X X X - =
Dams that did X
Not Deliver (s = X 2 1
Dam§ }?v1th No b X X X A 1
Surviving Pups

X = Procedure to be conducted; - = Not applicable; GD = Gestation Day; LD = Lactation Day

2 See Tissue Collection and Evaluation table— FO Generation Scheduled Euthanasia, ATTACHMENT A and Tissue
Collection and Evaluation table — FO and F1 Generation — Unscheduled Euthanasia, ATTACHMENT B for list of
tissues applicable to each procedure.

b On the day the observation is made.

Protocol Amendment No. 3 Testing Facility Study No. 20248897
Page 23



Page 139
Testing Facility Study No. 20248897

Appendix 1
13.1. Method of Euthanasia

FO generation rats euthanized before scheduled termination will be euthanized by carbon dioxide
asphyxiation.

All surviving rats will be euthanized via exsanguination following blood sample collection from
the inferior vena cava while under isoflurane/oxygen anesthesia.

All live fetuses selected for Cohort 1 blood collections will be euthanized by decapitatioan.. All

other fetuses will be euthanized by an intraperitoneal injection of sodium pentobarbital
(390 mg/mL)

13.2. Unscheduled Euthanasia

Images may be generated for illustration of or consultation on gross observations. Generation of
such images will be documented. Images and associated documentation will be retained and
archived at the Testing Facility.

13.2.1. Cohorts 1 and 2

Rats assigned to Cohorts 1 and 2 that die or are euthanized before scheduled termination will be
examined for the cause of death or condition as soon as possible after the observation is made. A
complete necropsy will be performed (including examination of the injection site). See

Section 13.5. (Tissue Collection and Preservation) for tissues that will be retained for possible
future evaluation.

Ovarian and Uterine
Complete Necropsy Examination Tissue Retention
(Section 13.4.) (Section 13.3.3.) (Section 13.5.)
Females - Before Cohabitation X - X
Females - After Cohabitation X S X

X =Procedure to be conducted; - = Not Applicable
2 The number of implantation sites and corpora lutea will be recorded.

Pregnancy status and uterine contents will be recorded, and the aborted fetuses, conceptuses
in utero, and/or delivered pups will be examined to the extent possible, using the same methods
described for term fetuses.

Uteri of apparently nonpregnant animals will be examined while being pressed between glass
plates to confirm the absence of implantation sites. Uteri and ovaries of apparently nonpregnant
animals will be retained in 10% neutral buffered formalin and will be discarded when authorized
by the Study Director in consultation with the Sponsor.

13.3. Scheduled Euthanasia
13.3.1. Cohort 1

On GD 21, all surviving female rats assigned to Cohort 1 will be euthanized, blood samples will
be collected as described in Section 12. (Antibody Evaluation), and animals will be examined for
ovarian and uterine contents (Section 13.3.3., Ovarian and Uterine Examinations) and gross
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lesions (Section 13.4, Necropsy) (including examination of the injection site). See Section 13.5.
(Tissue Collection and Preservation) for tissues to be retained for possible future evaluation.

13.3.2. Cohort 2

After completion of the 21-Day postpartum period, FO generation female rats will be euthanized,
blood samples will be collected as described in Section 12. (Antibody Evaluation), and animals
will be examined for gross lesions (including examination of the injection site). Dams with no
surviving pups will be euthanized after the last pup is found dead or missing, presumed
cannibalized.

The rats will be examined as described in Sections 13.3.3. (Ovarian and Uterine Examinations)
and Section 13.4. (Necropsy). See Section 13.5. (Tissue Collection and Preservation) for tissues
to be retained for possible future evaluation.

Females that did not mate after the completion of the 7-day cohabitation period will be
euthanized 25 days after the end of the cohabitation period (females that do not deliver a litter) or
will continue on study (females that deliver) at the discretion of the Study Director. If
euthanized, animals will be examined for gross lesions (including examination of the injection
site). The rats will be examined as described in Sections 13.3.3. (Ovarian and Uterine
Examinations) and Section 13.4. (Necropsy). See Section 13.5. (Tissue Collection and
Preservation) for tissues to be retained for possible future evaluation.

13.3.3. Ovarian and Uterine Examinations

13.3.3.1.Cohort 1

The reproductive tract will be dissected from the abdominal cavity. The gravid uterus will be
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