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Phase 2

Antibody against Chikungunya virus(mRNA-1944)

mRNA-1944 contains two mRNAs that encode for the heavy and light chains
of CHKV-24 antibody, which may confer passive immunity
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Antibody against Chikungunya virus(mRNA-1944)

Preclinical evidence that mRNA-1944 encodes for functional antibody
against Chikungunya virus
Species:

Mouse

Expression of antibody
against Chikungunya virus

Survival after prophylactic
vaccination w ith m RNA-1944

mRNA-1944 produces an
antibody against Chikungunya
virus that is
• Functional
Species:
Therapeutic level for
autoimmune and
oncology drugs
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repeat dosing of m RNA-1944 in non-hum an prim ate study
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Dose 2

• Protective
• Translates between
pre-clinical species

Antibody against Chikungunya virus(mRNA-1944)
Trial design

• Randomized, placebo-controlled, single
ascending dose study in healthy adults
• All subjects received premedication with
antihistamines
• No subjects received corticosteroids
(permitted by protocol)

Key Objectives
• Safety: Evaluate safety and tolerability of
escalating doses of mRNA-1944 administered
via intravenous infusion
• Translation of protein: Evaluate
pharmacology of mRNA-1944
• Activity: Determine ability of antibody to
neutralize viral infection
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Antibody against Chikungunya virus (mRNA-1944)

Protective antibody levels of >1µg/mL expected to endure at least 16
weeks at the middle dose of 0.3 mg/kg
Cohort

0.1 mg/kg
(N=6)

0.3 mg/kg
(N=6)

0.6 mg/kg
(N=4)

Cmax
(µg/mL)

2.0

7.9

10.2

Cmax range
(µg/mL)

1.1-3.1

6.3-10.0

7.0-14.2

Cmax
% CV

40.6%

18.2%

29.7%

Time (Day)

Pharmacology

Slide 5
Last updated: May 7, 2020

•

Administration of mRNA-1944 resulted
in dose-related increase in levels of
CHKV-24

•

Half life (t 1/2) of antibody was 62 days

•

Middle and high dose (0.3 and 0.6
mg/kg) projected to exceed 1 µg/mL
target for at least 16 weeks

Antibody against Chikungunya virus (mRNA-1944)

mRNA-1944 driven protein expression results in functional antibody (CHKV-24)

Subjects
Percentofof
Subjects
Percent
NT
> 100
Achieving
Achieving NT
>100
50 50

Serum neutralization activity 48 hr after mRNA-1944 administration

• Neutralizing antibody titers
observed at all dose levels,
indicating functional antibody
production by mRNA-1944

100

• All placebo subjects below the
lower limit of detection

50

0

Placebo

0.1

0.3

0.6

Dose
Level
(mg/kg)
Dose Level
(mg/kg)
N
GMT
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6
<10

6
113

6
718

4
538

• 100% of subjects administered
0.3 and 0.6 mg/ kg had titers
>100

Antibody against Chikungunya virus (mRNA-1944)
Summary of related adverse events

Grade 1

Grade 2

Grade 3

Placebo
(N=6)

None

None

None

mRNA-1944
0.1 mg/kg
(N=6)

Feeling of warmth,
transient (1)

None

None

mRNA-1944
0.3 mg/kg
(N=6)

None

None

None

mRNA-1944
0.6 mg/kg
(N=4)

Sinus tachycardia, fever,
infusion associated
shivering, lightheadedness,
hypotension

None

None

None

Nausea, emesis

None

None

None

None

Chills, headache,
lightheadedness,
gaseousness

EKG abnormal (T
w ave inversion),
emesis, nausea,
fever

Sinus tachycardia, elevated
WBC

Subject 4

Subject 3 Subject 2 Subject 1

Cohort
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•

All AEs were transient
and resolved
spontaneously without
treatment

•

No serious AEs in the
study

•

No meaningful changes
in liver or kidney
laboratory results

Antibody against Chikungunya virus (mRNA-1944)

CHKV-24 IgG concentration (µg/mL)

Translation from preclinical species to humans

Solid line = Median predicted
Shaded area = 90% prediction interval
Symbols = Individual participant observations
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Antibody against Chikungunya virus (mRNA-1944)
Summary
•

Administration of mRNA-1944 resulted in dose-dependent increases in levels of antibody against
Chikungunya (CHKV-24)

•

Neutralizing antibodies were observed at all dose levels, indicating functional antibody production
by mRNA-1944

•

None of the participants treated with mRNA-1944 at the low (0.1 mg/kg) or middle (0.3 mg/kg) doses
experienced significant AEs. Three of the four participants at the high (0.6 mg/kg) dose had infusion
related AEs, with the highest grade by subject being Grade 1 (n=1), Grade 2 (n=1) and Grade 3 (n=1)

•

mRNA-1944 at 0.3 mg/kg and 0.6 mg/kg provides antibody levels that are expected to be protective against
Chikungunya infection (>1 µg/mL) for at least 16 weeks, supporting further development

•

mRNA to protein translation in human was predicted by preclinicaldata

•

Next steps: Moderna has been notified that the enrollment of further subjects in the Phase 1 study of
mRNA-1944 has been paused by the site due to the impact of COVID-19. Moderna owns worldwide
commercial rights to mRNA-1944.
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mRNA-1944 enables Moderna's systemic therapeutics
• For the first time, the systemic administration of an mRNA containing LNP has
been demonstrated to produce a fully functional complex protein in humans
• Dose dependent pharmacology has been fully predicted from preclinical species
with no loss of potency
• Target therapeutic concentrations have been achieved at a well tolerated dose in a
healthy volunteer population

• We believe these data strongly support the continued development of our
systemic rare disease therapeutic modality that targets both secreted and
intracellular proteins
Slide 10
Last updated: May 7, 2020

Forward-lookingstatements
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 candid ate
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,” “estimat es,” “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 forward looking 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 p otential
category of medicines, and may never be approved; mRNA drug development has substantial clinical development and regulatory r isks due
to the novel and unprecedented nature of this new category of medicines; and those described in Moderna’s most recent Annual Report on
Form 10-K filed with the U.S. Securities and Exchange Commission (SEC) 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 currentexpectations and speak only as of the date hereof.
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