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BACKGROUND © OBJECTIVES Model Development

A traditional PK/PD model was utilized to develop a semi-mechanistic IS/ID model (adapted from Rhodes et al®) to describe
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Congenital cytomegalovirus (cCMV) is the most common - To develop an in silico IS/ID model to the nAb immune response following vaccination with mMRNA-1647 and the resulting immune response dynamics (Figure 1)
congenital viral infection and a leading cause of childhood adequately describe and predict neutralizing _ - " N ] - "
sensorineural hearing loss and neurodevelopmental delay’ antibody (nAb) titers against epithelial cell Nonlinear mixed-effects modeling in Pumas v1.0.4 software (Pumas-Al, Inc., Baltimore, MD) was utilized to develop the model
_ Inthe United States. 1 out of 200 infants is b infection and against fibroblast infection — The IS/ID model was based on 10 differential equations and 17 parameters and followed a typical time course of immune

N the United States, 1 out of every intants 1s born following mRNA-1647 injection response after vaccination

with a cCMV infection; of these, approximately 1 out

of 5 will be affected by long-term health conditions? - To evaluate the utility of this IS/ID model — Model performance was evaluated using goodness-of-fit plots and visual predictive checks

. as a data-driven tool to guide vaccine dose . . . . . . . . . . o

There are currently no approved vaccines to prevent selection of MRNA-1647 for future Figure 1. Simplified Schematic of Vaccine-Mediated Biological Mechanisms (Including B-cell Activation and
cytomegalovirus (CMV) infection, and the availability of clinical studies Differentiation), Secretion of nAbs, and In Vivo Disposition of nAbs Following mMRNA-1647 Administration

a safe and effective vaccine remains a significant unmet
healthcare need?** Dose 1+ Dose 2+
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- mMRNA-1647 is comprised of 6 distinct mRNA Noive B P:;Si::a _______ c
sequences in a lipid nanoparticle formulation: T mMRNA Clinical Data aive -
sequence encodes the full-length CMV glycoprotein B cells 6 (I?hoc:t \ Kimab o
(gB) and 5 mRNA sequences encode the subunits of the - Data from a phase 1, randomized, observer- ve ) T~ - Ellmlnathn/
pentameriC gH/gL/UL1 28/UL130/ULT31A egCOprOtein b||nd’ placebo_controued, dose_ranging b - /(% deactivation
complex (pentamer), which are endogenously study of mRNA-1647 (NCT03382405) was )
translated, assembled, and expressed used to develop the IS/ID model
— mMRNA-1647 was recen.tly evaluated in a phase 1 gtudy ~ Healthy CMV-seronegative and CMV-
(NCT03382405) and clinical development IS ONgoing Seropositive adults aged 18 to 49 years Plasma
Modeling and simulation studies can be used as a (n =80 and 74, respectively) received 1 cells
practical tool to help guide dose selection for clinical to 3 injections of mMRNA-1647 (30, 90, (long
vaccine studies and accelerate vaccine development® 180, or 300 pg; n = 29-30 per group) or o &) lived)
o , placebo (n = 30) on Day (D) 1, Month Elimination/
— Analogous to pharmacokinetic (PK)/pharmacodynamic (M) 2, and M6 deactivation Ab waning
(PD) modeling, immunostimulatory/immunodynamic o o . _ U | SN, Lo K alimiat e oradved of s elimination rate: K shortlived o s elimination rate.
(IS/ID) models are semi-mechanistic mathematical - nActj)s agams]g gpltbf:ellal Cfe" infection Ko ransiton fate o ong ived plasma oells: K ransiion rae fo memory B cels, Kow. memery E-oell antibocy eimination rate:nAD, newtraliing antibody,
i ~ ~ and against fibroblast infection were
models that describe the immune response stimulated anal Sed onD1. M1 M3 M6 M7. M12 A logistic regression model was also developed to evaluate the relationship between vaccine dose and the risk of adverse
by vaccines (IS) and the resulting immune response y , M1, Mo, Mo, M7, , . a R iq
dynamics (ID)’ and M18 reactions using R programming language

"l RESULTS

Data and Modeling Analyses Figure 3. Predicted mRNA-1647 Dose Level Required to Yield nAb Titers Against Epithelial Cell Infection

and Against Fibroblast Infection
In the phase 1 trial, we observed an increase in CMV-specific nAb titers against gB and pentamer across all

MRNA-1647 dose groups in baseline CMV-seronegative and CMV-seropositive participants (Figure 2) nAb Response Against Epithelial Cell Infection nAb Response Against Fibroblast Infection
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Clinical trial simulations using the model suggested that a 100-ug dose of MRNA-1647 in baseline CMV-seronegative - The 100-pg dose was predicted to yield nAb titers against epithelial cell infection and against fibroblast infection above
participants would yield nAb titers that would exceed the CMV-seropositive benchmark of natural infection 1 month the CMV-seropositive benchmark for natural infection in most CMV-seronegative individuals and was predicted to have
followina dose 3 (Figure 3 minimal risk of adverse reactions (Figure 3 and Figure 4)
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- The IS/ID model adequately described the observed nAb
responses against epithelial cell infection and against fibroblast
infection following mMRNA-1647 injection
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