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mRNA-1647 Phase 1 trial is ongoing, dose selection phase is enrolling

Congenital cytomegalovirus (CMV) overview
• Human CMV is a common human pathogen
and member of the herpes virus family and is
the leading cause of birth defects in the US
• Disease burden: Birth defects in 20% of
infected babies – permanent neurodevelopment
disabilities
̶ 33% of infants with severe congenital disease die in
first year; significant long-term burden on survivors,
caregivers, and health systems

• Target population: 0.65% of US newborns
infected annually (~25,000 US newborns)
• Unmet need: No approved CMV vaccine
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̶ Other companies have failed in developing a
vaccine: missing pentameter

Moderna concept: mRNA vaccine, IM-administered, designed to make gB and Pentamer antigens in
their natural conformations to prevent or control CMV infection
Slide 2
Last updated: December 6, 2018

Congenital CMV vaccine includes 6 mRNAs
5 encode the Pentamer, 6th encodes gB antigen
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Congenital CMV vaccine (mRNA-1647)
Pre-clinical data – mRNA vaccine vs. CytoGam

John, S. et al. Multi-antigenic human cytomegalovirus
mRNA vaccines that elicit potent humoral and cellmediated immunity. Vaccine 36, 1689–1699 (2018).

Species:

Mouse

Neutralizing titers in human primary epithelial cells for escalating CMV vaccine dose in mice
At 41 days
Dose for vaccine including Pentamer and gB in our proprietary LNP
Neutralization titers in epithelial cell
1.2 µg

58,336

3.5 µg

682,989

10.5 µg

457,913

CytoGam comparator (used at maximum concentration of 2 mg/ml observed in
human serum)

5,905

We have demonstrated that the Pentamer and gB mRNA can produce potent and durable antibody
titers against the antigens in mice and non-human primates

Slide 4
Last updated: December 6, 2018

Congenital CMV vaccine (mRNA-1647)
Ongoing Phase 1 design
Key Objectives
•
•
•
•

Evaluate safety and reactogenicity of different dose levels
Evaluate neutralizing anti-CMV antibody responses against epithelial cell and fibroblast cell infection
Evaluate antigen-specific antibody responses against gB and Pentamer
Evaluate antigen-specific T cell responses to different doses
Dose-escalation phase A (N=15)
Sequential enrollment
Process as in original IND filing
Seronegative subjects
Randomization 4:1 for mRNA-1647:placebo,
Five subjects per dose cohort
New LNP manufacturing process confers
improved pharmaceutical properties

Low Dose: mRNA-1647 30µg or placebo
Medium Dose: mRNA-1647 90µg or placebo

High Dose: mRNA-1647 180µg or placebo
Dose-escalation phase B (N=15)
Sequential enrollment
Modified process mRNA-1647
Seronegative subjects
Randomization 4:1 for mRNA-1647: placebo,
Five subjects per dose cohort

mRNA-1647 30µg or placebo
mRNA-1647 90µg or placebo
mRNA-1647 180µg or placebo
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Safety
monitoring
committee

Dose-selection phase B (N=104)
Parallel enrollment
Modified process mRNA-1647
Seronegative and seropositive subjects
Randomization 1:1:1:1,
26 subjects per group
mRNA-1647 30µg
mRNA-1647 90µg
mRNA-1647 180µg
placebo

Special note regarding forward-looking statements
This presentation contains forward-looking statements within the meaning of the Private Securities Litigation Reform Act of 1995, as
amended including, but not limited to, statements concerning potential development candidate applications, development candidate
activities, preclinical and clinical studies, regulatory submissions and approvals, risk management and estimates and forward-looking
projections with respect to Moderna or its anticipated future performance or events. In some cases, forward-looking statements can be
identified by terminology such as “may,” “should,” “expects,” “intends,” “plans,” “aims,” “anticipates,” “believes,” “estimates,” “predicts,”
“potential,” “continue,” or the negative of these terms or other comparable terminology, although not all forward-looking statements contain
these words. The forward-looking statements in this presentation are neither promises nor guarantees, and you should not place undue
reliance on these forward-looking statements because they involve known and unknown risks, uncertainties and other factors, many of which
are beyond Moderna’s control and which could cause actual results to differ materially from those expressed or implied by these forwardlooking statements. These risks, uncertainties and other factors include, among others: preclinical and clinical development is lengthy and
uncertain, especially for a new category of medicines such as mRNA, and therefore Moderna’s preclinical programs or development
candidates may be delayed, terminated, or may never advance to or in the clinic; no mRNA drug has been approved in this new potential
category of medicines, and may never be approved; mRNA drug development has substantial clinical development and regulatory risks due
to the novel and unprecedented nature of this new category of medicines; and those described in Moderna’s Prospectus filed with the U.S.
Securities and Exchange Commission (SEC) on December 7, 2018 and in subsequent filings made by Moderna with SEC, which are
available on the SEC's website at www.sec.gov. Except as required by law, Moderna disclaims any intention or responsibility for updating or
revising any forward-looking statements in this presentation in the event of new information, future developments or otherwise. These
forward-looking statements are based on Moderna’s current expectations and speak only as of the date hereof.
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