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Abstract

Background and Purpose: Mavacamten (MAVA) is a novel small molecule inhibitor of
cardiac myosin, mitigating cardiomyocyte hypercontractility in patients with hyper-
trophic obstructive cardiomyopathy (HOCM). Despite its recent approval for clinical
use, the transcriptional and functional impacts of MAVA remain not well understood.
In this study we investigate the effects of MAVA across diverse cardiac models,
including healthy female porcine cardiomyocytes and myocardial slices, human
induced pluripotent stem cell-derived cardiomyocytes (hiPSC-CMs), cardiac orga-
noids and living myocardial slices (LMSs) derived from patients with HOCM.
Experimental Approach: Long-term LMS culture facilitated continuous force mea-
surements, while SarcTrack and MUSCLEMOTION analyses were used to evaluate
contractility in cardiomyocytes and cardiac organoids. Transcriptome profiling of
MAVA-treated HOCM hiPSC-CMs and HOCM LMSs allowed in-depth examination

of gene expression signatures in response to MAVA treatment.

Abbreviations: BMCC, biomimetic cultivation chambers; hiPSC-CMs, human induced pluripotent stem cell-derived cardiomyocytes; hCO, human cardiac organoid; HCM, hypertrophic
cardiomyopathy; HOCM, hypertrophic obstructive cardiomyopathy; IHM, interactive head motif; LMSs, living myocardial slices; LVOTO, left ventricular outflow tract obstruction; MAVA,
mavacamten; PLVCMs, porcine left ventricular cardiomyocytes; SRX, super-relaxed state of the myosin head.
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3696/3-1) to A. D.; and Wellcome Sir Henry
Dale Fellowship (222567/Z/21/Z) to C. T.

Key Results: Across all models tested, MAVA demonstrated robust force inhibition.
In primary disease models, MAVA showed little effect on time to peak or relaxation
times and even reduced contraction and relaxation velocities. By contrast, in engi-
neered human HOCM models, MAVA accelerated both contraction and relaxation,
suggesting potential model-specific effects. Transcriptome analyses revealed that
MAVA treatment not only influenced contraction regulation but also significantly
altered cytoskeleton organization, muscle stretch response, and metabolic pathways.
Notably, in LMSs derived from three HOCM patients, MAVA treatment up-regulated
myosin binding protein H (MyBPH) expression, suggesting that MyBPH may also be
involved in contraction regulation.

Conclusion and Implications: These data suggest that MAVA not only inhibits force
within the sarcomere but also influences transcriptional pathways in model-specific

manner.

KEYWORDS

1 | INTRODUCTION

Hypertrophic cardiomyopathy (HCM) is the most frequently occurring
inherited cardiac muscle disease, characterized by hypertrophy of the
interventricular septum and left ventricular wall, fibrosis, and myocyte
disarray. Patients often develop angina, heart failure, arrhythmias, and
have a high risk for sudden cardiac death (Maron & Maron, 2013;
Seidman & Seidman, 2011). About 50% of HCM cases involve mutations
in sarcomeric protein genes such as MYH7 (ventricular myosin heavy
chain) and MYBPC3 (cardiac myosin binding protein C) (Marian, 2021).

Classical heart failure drugs, including beta-blockers and calcium
channel blockers, treat symptoms but do not target the underlying
sarcomere dysfunction or halt hypertrophy and fibrosis progression.
Recent research highlights the super-relaxed state (SRX) of myosin
heads with low ATP turnover, which is disrupted by HCM mutations,
causing hypercontractility (Anderson et al, 2018; Hooijman
et al., 2011; Spudich et al., 2016).

Mavacamten (MAVA), a myosin inhibitor recently approved for
obstructive HCM (HOCM), reduces hypercontractility by stabilizing the
SRX state. It has shown efficacy in preclinical models by suppressing
hypertrophy, reducing fibrosis-related gene expression, and improving
relaxation (Green et al., 2016). Clinically, MAVA improves oxygen con-
sumption, functional classification, and lowers left ventricular outflow
tract obstruction (LVOTO) gradient in HOCM patients (EXPLORER-
HCM [Olivotto et al., 2020]; PIONEER-HCM [Heitner et al., 2019]).

Various studies explored MAVA's effects in engineered and primary
HOCM models, consistently showing decreased contractile force and
improved relaxation (Sewanan et al, 2021; Sparrow et al., 2020;
Toepfer et al, 2020). For example, MAVA treatment of engineered
heart tissues results in reduced stiffness and relaxation time with
preserved length-dependent contraction despite lower peak power

(Sewanan et al.,, 2021). In cardiomyocytes with thin filament mutations,

cardiac organoids, cardiomyocytes, contractile function, hypertrophic cardiomyopathy (HCM),
living myocardial slices (LMS), mavacamten

What is already known?
e Mavacamten is an inhibitor of cardiac myosin, reducing

hypercontractility in HOCM.

What does this study add?

o Application of mavacamten to various cardiac model sys-

tems affects force, kinetics and transcriptome

differentially.

What is the clinical significance?

o Cardiac models should be specifically selected for individ-

ual patients and mutations.

MAVA partially reversed increased calcium sensitivity and improved cal-
cium handling (Green et al., 2016). However, patient-derived myocardial
slices showed prolonged contraction and relaxation phases, extended
refractory periods, and potential anti-arrhythmic effects (Amesz
et al.,, 2023). Mechanistically, MAVA normalizes contractility by stabiliz-
ing myosin SRX and counteracting mutation-induced energetic stress
(Nag et al., 2017; Spudich et al., 2016).

However, different model systems yield variable results. Mature
adult cardiomyocytes reflect disease effects accurately but are diffi-
cult to maintain in vitro (Banyasz et al., 2008). Engineered hiPSC-
derived cardiomyocytes (hiPSC-CMs) show immature phenotypes that
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affect contractility and drug responses (lorga et al., 2017; Weber
et al,, 2016; Yang et al., 2014). Single-cell models lack essential tissue
interactions, limiting their ability to fully capture disease complexity.
In contrast, multicellular models such as cardiac organoids (hCOs) and
living myocardial slices (LMSs) provide a more comprehensive disease
context—organoids replicate early-stage disease with multiple cell
types, while LMS represent advanced disease characterized by native
fibrotic remodelling (Fischer et al., 2019; Mohr et al., 2022; Richards
et al., 2017).

This study compares MAVA's functional impacts across multiple
HOCM models, including porcine and patient-derived LMSs, hiPSC-
CMs and hCOs. We also investigate transcriptional changes induced
by MAVA using RNA sequencing and gene set enrichment analysis in
hiPSC-CMs and human LMSs.

2 | METHODS

21 | Animal experiments

Heart samples were obtained from healthy adult female German
domestic pigs (average 40 kg). The experiments were approved by
LAVES (Lower Saxony State Office for Consumer Protection and Food
Safety) and conducted in accordance with EU guidelines and German
animal protection laws. The animals were euthanized for reasons
unrelated to this study using zoletil, atropine, narcofol and pentobar-
bital. The heart was quickly excised, transported in ice-cold Tyrode's
solution and processed within 15 min. Animal studies are reported in
compliance with the ARRIVE guidelines (Percie du Sert et al., 2020)
and with the recommendations made by the British Journal of Pharma-
cology (Lilley et al., 2020).

2.2 | Human tissue

Myocardial tissue from patients with hypertrophic obstructive
cardiomyopathy (HOCM) was obtained during myectomy surgery
after approval by the Hannover Medical School ethics committee
(No. 2997-2016) and informed consent, following the Declaration of
Helsinki (World Medical Association declaration of Helsinki, 1997).

2.3 | Preparation of living myocardial slices (LMSs)
Heart tissue was embedded in low-melting agarose (Sigma-Aldrich, St.
Louis, USA) and sliced at 300-um thickness using a high-precision
vibrating microtome (Model 7000SMZ-2, Campden Instruments,
Loughborough, England), and kept in Tyrode's solution at 4°C. LMSs
were randomly assigned to control or MAVA treated groups. LMSs
designated for prolonged culture were trimmed to approximately
6.5 mm x 6.5 mm, aligned with muscle fibres and attached to plastic
scaffolds (InVitroSys, Grafelfing, Germany) or rings for force

measurement.
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24 | Exvivo culture and contraction analysis

Myocardial slices from pigs and two HOCM patients were cultured in a
biomimetic auxotonic system (InVitroSys, Grafelfing, Germany) at 37°C
with electrical stimulation (0.2 Hz). Contraction parameters were recorded
over 96 and 72 h using the MyoDish system. Force data were normalized

to baseline, and fold changes were calculated to assess drug effects.

2.5 | Primary cardiomyocyte isolation and
sarcomere length measurement

Cardiomyocytes were isolated from LMSs using collagenase (Worthington
Biochemical Corporation, Lakewood, USA) digestion, seeded on lami-
nin-coated (Thermo Fisher, Waltham, USA) coverslips (Fisher Scien-
tific, Pittsburgh, USA), and stimulated electrically. Sarcomere length
and contraction velocities were measured via Fourier analysis with
lonWizard software (lonOptix, Westwood, USA) (Mutig et al., 2013).

2.6 | hiPSC maintenance and differentiation

HOCM-R723G hiPSCs were cultured on Geltrex (Life Technologies,
Carlsbad, USA) in mTeSR1 medium (Stemcell Technologies, Vancouver,
Canada), differentiated into cardiomyocytes via Wnt pathway modula-
tion and purified by metabolic selection (Foinquinos et al., 2020). Exper-

iments were performed between Days 54 and 58 post-differentiation.

2.7 | Fabrication of human cardiac organoids
(hCOs) and contractility measurement

Organoids were created using agarose molds (Merck, Darmstadt,
Germany), combining 50% HOCM-hiPSC-derived cardiomyocytes
with non-cardiomyocytes (fibroblasts, endothelial cells and adipose-
derived stem cells). Cultured in ratiometric media with growth factors,
they were treated with MAVA (Selleck Chemicals, Houston, USA;
0.3 uM) for 5 days. Contractility measurement was performed and
analyzed using MUSCLEMOTION (Sala et al., 2018).

2.8 | MAVA treatment in various models

MAVA (0.3 uM) or DMSO (Roth, Karlsruhe, Germany; Control, 0.0014%)
were applied to cardiomyocytes, LMS and organoids. Treatments

ranged from acute to several days, with medium refreshed regularly.
2.9 | Contractility analysis in HOCM hiPSC-
cardiomyocytes

AAV6 vectors carrying ACTN2-eGFP (Addgene, Waterntown,
USA) were produced in HEK293T cells, purified via PEG (Roth,
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Karlsruhe, Germany) precipitation and iodixanol (Progen, Heidelberg,
Germany) ultracentrifugation, and used to transduce cardiomyocytes.
Sarcomere contractions were measured using spinning disk confocal
microscopy and sarcomere tracking analysis using Matlab-based
SarcTrack (Toepfer et al., 2019).

210 | Molecular biology

RNA was isolated from tissue and cell samples, then used for
quantitative PCR (gPCR) and RNA sequencing. Sequencing data
were processed with nfcore/rnaseq, aligned to the reference
genome and analysed using DESeqg2 for differential gene expression

analysis.

211 | Data and statistical analysis
Data were compared using paired or unpaired Student's t-test
where applicable. P-values < 0.05 were considered statistically
significant. Detailed information on the performed statistical tests
and the experimental numbers are included in the respective figure
legends. Data and statistical analysis comply with the recommenda-
tions on experimental design and analysis in pharmacology (Curtis
et al., 2025). For experiments where n<5, the results should be
regarded as preliminary.

Detailed information on methods is provided in the supporting

information.

212 | Nomenclature of targets and ligands

Key protein targets and ligands in this article are hyperlinked to corre-
sponding entries in http://www.guidetopharmacology.org and are
permanently archived in the Concise Guide to PHARMACOLOGY
2023/24 (Alexander, Christopoulos, et al., 2023; Alexander, Fabbro,
et al,, 2023).

3 | RESULTS

3.1 | MAVA reduces contractile amplitude and
slows force kinetics in porcine myocardial slices
and cardiomyocytes

Initially, to test how increasing MAVA concentrations affect the con-
tractile properties of LMSs generated from healthy porcine left ven-
tricular myocardium, we evaluated contractile force in the organ bath
(Figure 1a). Increasing MAVA concentrations immediately reduced
maximum force, with half maximal inhibitory concentration (ICsg)
ranging from 0.2 to 0.7 uM, depending on the pig and preparation
(Figures 1b and S1). Based on these experiments we decided to use

0.3 uM as the optimal dose for long-term application of MAVA in

ex vivo and in vitro CM cultures. By increasing MAVA concentrations
in multicellular pig LMS or in human HOCM hiPSC-CMs (Figure S2)
we could not observe any signs of toxicity.

To determine if single cardiomyocyte measurement reflects the
effect of MAVA on contractile parameters, we applied MAVA to
porcine left ventricular cardiomyocytes (PLVCMs) isolated from
freshly generated LMS (Figure 1c) and assessed sarcomere shortening
parameters (Figure 1d-j). Representative recordings of sarcomere
shortening in the same PLVCM before (grey) and after (red) MAVA
treatment are shown in Figure 1d. Resting sarcomere length appears
unaffected by MAVA treatment (Figure 1e). Contraction amplitude
was significantly reduced as compared to control PLVCMs (Figure 1f).
Time to peak of contraction and half relaxation time were highly
variable in CMs derived from individual pig hearts, both in control and
with MAVA treatment (Figure 1g,h). Nevertheless, MAVA decreased
maximum contraction velocity and relaxation velocity (Figure 1i,).
Overall, these data indicate that MAVA alters sarcomere shortening in
porcine cardiomyocytes.

3.2 | MAVA reduces force generation but has only
minor effects on gene expression patterns in ex vivo
culture of porcine myocardial slices

To investigate functional and gene expression effects of MAVA in a
porcine multicellular preparation, we kept porcine LMS in biomimetic
cultivation chambers (BMCC) with MAVA or control for 96 h and
continuously recorded force generation. Figure 1k shows the ex vivo
cultivation scheme in BMCC. During the first 24 h after MAVA
administration, MAVA-treated wild-type porcine LMS had strongly
reduced force compared to the control group throughout the entire
cultivation period (Figure 11). MAVA had negligible effects on time to
peak and half relaxation time at any analysed time point (Figure 1m,n).
At all timepoints, porcine LMS showed slower maximum contraction
and relaxation velocities after MAVA treatment (Figure 10,p). Overall,
the data demonstrate that MAVA effectively lowers force generation
in multicellular porcine wild-type LMS and leads to slow contraction
and relaxation velocities.

MAVA treatment has been shown to decrease fibrosis- and
HCM  mice
et al., 2016). Expression patterns in multicellular heart preparations

hypertrophy-related gene expression in (Green
have not been studied. The expression of genes regulating hyper-
trophy (NPPA), contractility (MYH7, ATP2A2) and fibrosis (COL1A1,
CCN2) were not altered in porcine LMS after 96 hours of culture
with or without added MAVA (Figure S3). Consistent with these
findings, morphological structure was well preserved in both MAVA
treated and control solution treated porcine LMS, and tissue
collagen deposition as quantified by Picro Sirius Red staining did
not change after MAVA treatment (Figure S3). To conclude, MAVA
had only minor effects on gene expression levels, tissue morphol-
ogy and collagen deposition in healthy porcine myocardial tissue,
results that may indicate its mode of action is different in the
context of HCM.
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3.3 | MAVA regulates contractility and shortening
kinetics in hiPSC-cardiomyocytes and human cardiac
organoids with HOCM

To further translate our experimental findings to the human disease
setting, we investigated the effects of MAVA on gene expression and
CM function in human in vitro HOCM models. HiPSC were obtained
from a HOCM patient with a R723G g-myosin heavy chain mutation
and then differentiated into cardiomyocytes, as described previously
(Merkert et al., 2021; Weber et al., 2025). HOCM hiPSC-CMs were
transduced with AAV6-ACTN2-EGFP encoding sarcomeric a-actinin-
2-EGFP to visualize sarcomeres in intact cardiomyocytes for contrac-
tility measurements, which were analysed by SarcTrack (Toepfer
et al., 2019) (Figure 2a).

We assessed the effects of acute MAVA treatment on sarcomere
shortening by initially detecting each cardiomyocyte under basal condi-
tions (control) and then measuring the same cardiomyocyte after MAVA
administration (Figure 2b). After acute MAVA application, resting sarco-
mere length in HOCM hiPSC-CMs significantly increased (Figure 2c)
while contraction amplitude dropped significantly to 52% of baseline
(Figure 2d). Time to peak was significantly shorter for MAVA-treated car-
diomyocytes (Figure 2e), while relaxation time did not change (Figure 2f).

hCOs represent a flexible and high-throughput multicellular
model system that bridges the low complexity of single cell type 2 D
culture and high complexity but low throughput/availability of human
HOCM LMS (Richards et al., 2017). Here, we generated HOCM hCOs
by assembling 50% HOCM hiPSC-CMs with R723G myosin missense
mutation (Weber et al., 2025) and 50% non-cardiomyocytes (cardiac
fibroblasts, endothelial cells, mesenchymal stem cells), as described
recently (Richards et al., 2017). The hCOs were treated with MAVA
for 5days and the contractile characteristics analysed by the
MUSCLEMOTION ImageJ plug-in (Sala et al., 2018). A micrograph of
an hCO and representative time traces of paced contractions in
HOCM hCO with and without MAVA are shown in Figure 2g,h (for
videos of a contracting control and MAVA hCOs, see Videos S1 and
S2). In MAVA-treated HOCM hCOs, contraction amplitude and time

to peak of contraction decreased significantly compared to control
(Figure 2i,j). Interestingly, relaxation time was also reduced (Figure 2k),
suggesting the multicellular engineered HOCM hCO model (R723G
mutation) responds to MAVA differently than HOCM hiPSC-CMs
(R723G mutation) in 2D cell culture. Moreover, we examined HOCM
hCOs for gene expression changes in response to MAVA treatment
with specific focus on hypertrophy-related (NPPA, NPPB), excitation-
contraction-related (MYH7/MYHé6, APT2A2) and fibrosis-associated
(COL1A1, CCN2) gene expression (Figure 2l-g). We observed lower
NPPA expression in the MAVA group (Figure 2l), while MYH7/MYH6,
ATP2A2 and fibrosis-associated genes were not significantly changed.

Overall, we found that MAVA application strongly regulates con-
tractility in both in vitro human HOCM models, but MAVA's effects
on relaxation kinetics appear to vary between simple and more com-

plex disease models.

3.4 | MAVA reduces force generation and slows
force kinetics in living myocardial slices (LMSs) derived
from hypertrophic obstructive cardiomyopathy
(HOCM) patients

LMSs can be generated from HOCM patients' hearts and can be
assumed to recapitulate drug responses, for example to MAVA, simi-
larly as in vivo. Here, we generated LMSs from septal myectomies
from two HOCM patients, added MAVA or control solution and then
cultivated them for 3 days in BMCC (Figure 3a). From the tissue of a
third HOCM patient, we prepared miniaturized slices (mini-LMS)
because the available tissue sample was small. The mini-LMSs were
incubated with MAVA or control solution and used for RNA sequenc-
ing. The clinical data for all three HOCM patients showed a thickened
intraventricular septum, LVOTO gradient and supra-normal left ven-
tricular ejection fraction (Figure 3b). We had no access to the genetic
information of these three patients. However, the classical HOCM
phenotype would indicate MAVA treatment for these patients inde-
pendent of the underlying genetic status. Histological staining with

FIGURE 1 Mavacamten (MAVA) reduces contractile amplitude and slows the kinetics of contraction and relaxation in porcine myocardial
slices and isolated cardiomyocytes. (a) Scheme of isometric force measurement in the organ bath. Porcine living myocardial slices (LMSs) were
stretched, electrically stimulated (0.2 Hz) and subjected to increasing MAVA-concentrations (no MAVA; MAVA 0.001, 0.01, 0.1, 0.3,0.6, 1 and
10 puM), while maximum force was recorded. In the scheme the numbers indicate: 1 and 3, inflow and outflow tubes for perfusion; 2, adjustable-
length wire to mechanically stretch the LMS; 4, pacing electrodes and 5, isometric force transducer. (b) Recordings of averaged force transients at
increasing MAVA concentrations. (c) Rod-shaped isolated primary wild-type porcine cardiomyocytes. Scale bar: 100 um. (d) Representative
averaged sarcomere contraction of a porcine cardiomyocyte before MAVA exposure (grey) and 15 min after MAVA exposure (0.3 uM, red).

(e) Sarcomere length in um before stimulation; (f) contraction amplitude in um; (g) time to peak of contraction in seconds; and (h) half relaxation
time in seconds; (i) maximum shortening velocity in um/s; and (j) maximum relaxation velocity in um/s. In Panels (e)-(j), each data point represents
the mean measured value from one pig heart, two to three coverslips per pig heart, with five to 16 measured cardiomyocytes per coverslip and
per condition. (k) Top: schematic of the experimental setup with mounted LMSs (orange) in BMCC. LMSs were electrically stimulated using
electrodes (1). Auxotonic force was registered using a magnetic sensor (2). Preload was applied by a wire (3). Bottom: representative contraction
force recording. (I) Normalized force without MAVA application (Ctrl, black) and after application of 0.3 uM MAVA (red); (m) normalized time to
peak of contraction; (n) normalized half relaxation time; (o) normalized maximum contraction velocity; and (p) normalized relaxation velocity 2, 12,
24 and 96 h after MAVA or control (Ctrl) application. Data were normalized to the mean before drug application (batch correction). In Panels (I)-
(p) each data point represents the average measured value from one pig heart (n = 8 pig hearts with three LMS per pig heart). The number of
LMS per pig heart was variable due to loss of contractility in some of the LMS. Statistical significance was tested using individual paired Student's
t test. The numbers represent unadjusted P values.
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Picro Sirius Red demonstrated variable fibrotic remodelling of myocar-
dium from the HOCM patients (Figure S4). MAVA or control solution
treatments were administered starting on day one of the ex vivo cul-
ture. Example force recordings of HOCM LMS upon control solution
or MAVA administration and averaged twitch forces at 2 h after drug
administration, shown in Figure 3c,d, illustrate strongly reduced con-
tractile force upon MAVA application. Overall, MAVA-treated HOCM
LMS developed a significant ~70% decrease in force over 72-h cul-
ture as compared to control (Figure 3d,e), though the temporal param-
eters of force did not significantly differ between control and MAVA
(Figure 3f,g). Additionally, both the maximum contraction and relaxa-
tion velocities of HOCM LMS were significantly lower with MAVA at
2 and 24 h after treatment (Figure 3h,i).

3.5 | MAVA regulates gene expression in HOCM
hiPSC-CMs and living myocardial slices (LMSs) derived
from hypertrophic obstructive cardiomyopathy
(HOCM) patients

The activation of mechanosensing elements in the sarcomere is associ-
ated with regulation of downstream signalling pathways related to
cardiac hypertrophy, cytoskeleton organization and sarcomere contrac-
tion (Knoll et al., 2003; Riaz et al., 2022). In preventive treatments,
MAVA suppressed the activation of pro-hypertrophic and pro-fibrotic
gene programs in HCM mice (Green et al., 2016). We therefore hypoth-
esized that MAVA, could alter gene expression in addition to impacting
contractile function in cardiomyocytes and myocardial slices.

We treated HOCM hiPSC-CMs from three independent differenti-
ations from one patient line with R723G myosin missense mutation
(Weber et al., 2025) with MAVA or control solution for 5 days and then
performed RNA sequencing (Figure 4). In simple mode DESeq2 analysis
we identified 1305 dysregulated genes (Figure 4a), 41 of which were
changed significantly (fold-change >1.5, P < 0.05). The top 10 signifi-
cantly up-regulated protein coding genes were: SORCS1, COL25A1,
CUBN, MGAT4C, TMEM155, RMDN2, VCAM1, LPRC7, GDPD2 and

SCN3A. The top 10 significantly down-regulated protein coding genes
were: NANOS1, ADGRL4, TNFRSF12A, HBEGF, JUN, C5AR1, PDLIM3,
FSTL3, ARID5A and NPPB (Figure 4b). Enrichment analysis with GO bio-
logical process (GOBP) indicated regulated pathways not only for mus-
cle contraction but also for cytoskeleton and sarcomere organization,
protein phosphorylation, the epidermal growth factor receptor signal-
ling pathway, glycolytic processes and cardiac action potential and cal-
cium homeostasis (Figures 4c and S5). Interestingly, MAVA impacted
the expression of PDLIM and CSRP transcript isoforms, which are known
to be involved in regulating mechanosensing and hypertrophy-related
signalling in sarcomeres, suggesting that MAVA has effects beyond
force regulation in HOCM hiPSC-CMs.

To analyse MAVA effects on expression patterns in an ex vivo
patient-derived HOCM model, we performed RNA sequencing of
MAVA treated or control solution treated HOCM LMSs from three
different HOCM patients with unknown HOCM genotypes (Figure 5).
In simple mode DESeq?2 analysis we identified 905 genes (Figure 5a).
Among these, 395 genes were significantly changed (fold-change
>1.5, P < 0.05). The top 10 significantly up-regulated protein coding
genes were: MYBPH, GCNT3, MYOT, POU6F2, SLC24A2, CMKLR2,
RAB33A, VSX1, ZDHHC2 and MLXIPL. The top 10 significantly down-
regulated protein coding genes were RHOH, CLDN14, GPR78, NGFR,
DNAH9, NPIPB13, CHEK1, SLX1B, NXF3 and TTC22 (Figure 5b).
Enriched categories in GOBP show that, similar to in HOCM hiPSC-
CMs, MAVA treatment in HOCM LMS regulated not only the expres-
sion of genes involved in the contractile function of the myocardium
but also of genes involved in cytoskeleton organization, protein catab-
olism, glucose homeostasis, cellular calcium ion transport homeostasis,
ion transmembrane transport, fibroblast growth factor receptor signal-
ling pathway and vascular smooth muscle cell migration (Figures 5c
and S6). However, between the individual HOCM patients, gene regu-
lations in response to MAVA were heterogeneous except for MYBPH
which was significantly up-regulated in all three patients (Figure 5d).

Next, we investigated if the in vitro 2D HOCM hiPSC-CMs model
(R723G myosin mutation) (Weber et al., 2025) and ex vivo 3D HOCM
LMS model have comparable transcriptional responses. We identified

FIGURE 2 Mavacamten (MAVA) reduces contractility and accelerates contractile kinetics in hypertrophic obstructive cardiomyopathy
(HOCM) hiPSC-CMs and HOCM hCOs with R723G myosin mutation. (a) HOCM hiPSC-CMs with R723G myosin missense mutation were
transduced with AAV6-ACTN2-eGFP and sarcomere function was measured in control (Ctrl) medium (grey: time trace of contraction) and after
MAVA addition in the same cardiomyocyte (b; MAVA 0.3 uM; red: time trace). Red bars: video-tracked sarcomeres. Scale on the right side:
fluorescence intensity. Scale bar: 5 um. SarcTrack (Toepfer et al., 2019) was used to evaluate contractile parameters: (c) Sarcomere length in
micrometres before electrical stimulation for HOCM-hiPSC CMs before (black) and after (red) MAVA application. (d) Contraction amplitude in %
of initial sarcomere length. (e) Time to peak in milliseconds. (f) Relaxation time in milliseconds. Data from three independent differentiations of
the R723G cell line, three dishes per differentiation, 6-21 cardiomyocytes per dish. Each dot represents the mean for the cardiomyocytes per
dish. Bars represent mean + SD. Significance was tested using paired Student's t test. (g HOCM-hCO with R723G myosin missense mutation
(typical micrograph, scale bar: 100 um). HOCM-hCOs were treated with MAVA (0.3 uM) or Ctrl for 5 days. Contraction videos were acquired at
37°C and 0.5-Hz pacing. (h) Original contraction time trace of a HOCM-hCO. Parameters were analysed using MUSCLEMOTION (Sala

et al., 2018). (i) Normalized contraction amplitude (values are normalized to all Ctrl hCOs), black: Ctrl, red: MAVA. (j) Time to peak in milliseconds.
(k) Relaxation time in milliseconds; 23-25 HOCM-hCOs per condition. Each dot represents one hCO. Gene expressions normalized to
housekeeper gene expression and Ctrl (batch correction) of (I) NPPA, (m) NPPB, (n) MYH7/MYH6 ratio, (o) ATP2A2, (p) COL1A1 and (q) CCN2. In
Panels (I)-(q) each data point represents the mean of hCOs harvested from one independent differentiation (n = 5 differentiations). In Panel

(n) MYH6 was not analysable for one of the differentiations. Therefore only four values are shown. Bars represent mean + SD. Significance was

tested using unpaired (i-k) and paired (I-g) Student's t test.
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FIGURE 3 Effects of mavacamten (MAVA) on contraction amplitude and contraction and relaxation kinetics in hypertrophic obstructive

cardiomyopathy (HOCM) living myocardial slices (LMSs). (a) Experimental setup and recording as in Figure 1k; (b) clinical data from three HOCM
patients. LVEF: left ventricular ejection fraction in %; IVSED: end-diastolic thickness of interventricular septum in mm; LVOTO: left ventricular
outflow tract obstruction gradient in mmHg (first number indicates maximum pressure gradient, second number indicates mean pressure
gradient); NYHA: heart failure classification. In Patient 1, the provoked gradient under Valsalva was 97/41 mmHg. In Patient 2, a Valsalva
manoeuvre could not be performed; however, the diagnosis and therapeutic indication were already confirmed by a resting gradient of

>50 mmHg. LVOTO under Valsalva was 109/30 mmHg in Patient 3, as reported in the external findings based on which the patient was referred
to HTTG. This indicates that the patient was also eligible for mavacamten therapy. (c) Representative recordings of MAVA- and Ctrl-treated
human HOCM LMS under 18 to 26 h of ex vivo culture and (d) at 2 h after drug addition. (€) Normalized maximum force; (f) normalized time to
peak; (g) normalized half relaxation time; (h) normalized maximum contraction velocity; and (i) normalized maximum relaxation velocity of HOCM
LMS after Ctrl treatment (black) and after addition of 0.3 uM MAVA (red) at 2, 8, 24 and 72 h of ex vivo culture. Each data point represents the
measured value for one LMS. The response to the electrical stimulation of the LMS decreased drastically over time, leaving many LMS
unanalyzable at later time points. Therefore, the sample size decreased from 2 to 72 h. LMS prepared from two HOCM patients, two to three
LMS per patient and per condition. Contractile parameters were normalized to baseline of the Ctrl group. Bars represent mean + SD (e-g) or
median * interquartile range (h,i). As n=3 for these experiments, statistical analysis was not carried out, and results should be regarded as
preliminary.

25 overlapping genes in HOCM hiPSC-CMs and HOCM LMS, and
MAVA treatment up-regulated 14 genes and down-regulated 11 genes

HOCM hiPSC-CMs from one HOCM patient harbouring the R723G
myosin mutation were utilized in this study, we asked if MAVA regu-

in both disease models (Figure 6a, Table S2). Since patient-derived lates gene expression similarly in samples from different HOCM
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FIGURE 4 Mavacamten (MAVA)-induced changes in gene expression in hypertrophic obstructive cardiomyopathy (HOCM) hiPSC-
cardiomyocytes with R723G myosin mutation. (a) Heatmap of 1305 genes regulated by MAVA treatment, as determined by default (one factor)
DESeq?2 analysis (P < 0.05). Genes up-regulated by MAVA are indicated in red, genes down-regulated in blue. We produced three differentiations
(B1, B2 and B3) which we treated with DMSO (control) and with MAVA, and measured two wells for each differentiation and treatment
(indicated by S1 and S2). (b) Volcano plot of all 18,478 detected genes. The 1305 differentially expressed genes were significantly changed

(P < 0.05) and are indicated in red above the horizontal line (P < 0.05). The top 10 most up- and down-regulated genes (based on fold-change) are
annotated in the plot. (c) Top 30 GO biological process enriched by 1305 dysregulated genes (P < 0.05). Bubble plot representing the enriched
GOBP pathways. X axis: fold enrichment score. For the heatmap and volcano plot, raw read counts from all samples were analyzed using Deseq2
under default settings. The P-values were obtained based on wald test and corrected by Benjamini and Hochberg method according to the
Deseq2 manual. Gene list (P < 0.05) derived after Deseq?2 process were analyzed further using DAVID web server for functional annotation and
enrichment analysis. Fold enrichment score is a ratio comparing the percentage of a functional Term in our list versus its percentage in target
database. P-values were based on Fisher's Exact test adopted by DAVID.

patients. We therefore investigated how MAVA treatment altered

expression in LMSs from three different HOCM patients. Apart from

sharing the general HOCM phenotype (Figure 3b), the myocardium

from all

three patients displayed highly variable histological

phenotypes and degrees of fibrosis (Figure Sé), findings that suggest

differential states of cardiac tissue remodelling. There were 119 over-
lapping genes that reacted to MAVA treatment in all three HOCM
patients, but only eight genes were regulated in the same manner for
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FIGURE 5 Mavacamten (MAVA) treatment changes gene expression in hypertrophic obstructive cardiomyopathy (HOCM) living myocardial

slices (LMSs). (a). Heatmap of 395 genes in human HOCM LMSs, with MAVA-regulated genes (P < 0.05) determined by default (one factor)
DESeq2 analysis. Upregulated genes are indicated in red and downregulated genes are indicated in blue. Each column represents one LMS from
one of three HOCM patients (P1-P3) after Ctrl or MAVA treatment. (b) Volcano plot of all 28,564 detected genes. The 890 differentially
expressed genes were significantly changed (P < 0.05) and are indicated in red above the horizontal line (P < 0.05). The top 10 most up and
downregulated genes (based on fold-change) are annotated in the plot. (c) Top 30 GO biological process enriched by 905 deregulated genes

(P < 0.05). Bubble plot representing the enriched GOBP pathways. X axis: fold enrichment score. (d). Heatmap of differential expression of
sarcomere genes for the individual HCM patients (HCM-1 to HCM-3). Colour code is indicating log, (fold change) of mMRNA expression for
MAVA-treated versus control treated LMS. Note that dysregulation was only significant for MYBPH gene. For each of the three patients the
expression of this gene was upregulated, while other sarcomere genes showed variable expression in each patient. As n=3 for these experiments,
results should be regarded as preliminary.
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all three HOCM patients, with six genes up-regulated and two genes
down-regulated after MAVA treatment (Figure 6b,d). Most interest-
ingly, one of the consistently up-regulated genes, confirmed by qPCR
analysis (P < 0.001), was myosin binding protein H (MYBPH), a known
modulator of cardiac muscle contraction (Mouton et al., 2015)
(Figure 6c). MYBPH has been associated with the hypertrophic pheno-
type in HCM (Mouton et al., 2016) and therefore may play a role in
contraction regulation after MAVA treatment and possibly in the ther-
apeutic mechanism of MAVA in HOCM.

To provide a comprehensive overview of our findings, Figure 6e
summarizes the differential effects of MAVA across the various dis-
ease models used. This includes its influence on contractile function in
both engineered hiPSC-CM systems and native HOCM myocardium,
as well as its modulation of disease-relevant transcriptional pathways.
The schematic highlights both shared and model-specific responses,

emphasizing the importance of CM maturity and disease stage.

4 | DISCUSSION

MAVA, a novel drug developed to target HOCM, has recently gar-
nered attention for its influence on cardiomyocyte contractile force
and kinetics through direct inhibition of myosin. Our study aimed to
compare MAVA treatment responses in various primary and engi-
neered single cell and multicellular cardiac healthy and HOCM models.
Decreased force generation after MAVA treatment was a consistent
outcome across all the models. However, there were substantial dif-
ferences in the effect of MAVA on the contractile kinetics between
primary and engineered models.

We used porcine myocardium due to its physiological similarity to
the human heart including comparable cardiac structure, function and
contractile properties. Additionally, the ready availability of porcine
LMS ensured reproducibility and reliability of our experiments and
helped us to determine the dose response range for MAVA prior to
investigations in human HOCM models.

The effects of MAVA on force reduction and contractile kinetics
in porcine healthy LMS were similar to the functional effects of
MAVA in human HOCM LMS, even though the porcine healthy LMS
showed lesser reduction in generated force with MAVA than human
HOCM LMS. This could be due to the fact that human HOCM LMS
showed strong tissue remodelling that presumably reduced the

BRITISH 13
PHARMACOLOGICAL:
SOCIETY

amount of the myofilaments per cross-sectional area, so that
the applied effective concentration of MAVA per myofilament could
be higher. However, possible HOCM mutations, which we have not
investigated in this study, could also explain different reactions of
human HOCM LMSs to MAVA as compared to healthy porcine LMSs.
In both these primary models MAVA slowed down the contraction
and relaxation kinetics. It has been observed that MAVA reduces the
number of myosin heads available for force production (Anderson
et al., 2018). However, this by itself cannot explain the reduction in
relaxation velocity which we observed in primary cardiac models.

Because of the limited availability of human HOCM LMSs as a
highly translational model it is favourable to use patient-derived
human iPSC-(hiPSC)-CM models. Single-cell hiPSC-derived cultures,
though, do not include possible cross-talk between different cardiac
cell types within a three-dimensional environment. Cardiac organoids
bridge the gap between 2D cell cultures and complex in-vivo models.
They enable high-throughput disease modelling with human-derived
tissue, capturing cell interactions.

In both single cell and multicellular HOCM hiPSC-CM models, we
observed reduced fractional shortening and altered sarcomere kinetics
with MAVA treatment. Yet, the specific effects differed between the
models, potentially because of different mechanical loads (more iso-
tonic versus more isometric contractions) on the cardiomyocytes and
different cellular interactions. Moreover, we cannot exclude that dif-
ferent experimental conditions, for example, media composition, pac-
ing rate and other conditions could contribute to some degree to the
distinct effects of MAVA observed here. However, each experiment
consisted of the control samples exposed to the exactly same condi-
tions as MAVA-treated samples allowing to conclude about MAVA
effects for each model system. Moreover, the here used experimental
conditions are state-of-the art for culture and functional measure-
ments for the different model systems.

Comparing the HOCM hiPSC-CM models to the primary HOCM
disease model we found that the contraction and relaxation kinetics
were faster in the HOCM hiPSC-CM models with MAVA. The isoforms
of the sarcomeric proteins could be differently expressed in engineered
and primary myocardium (lorga et al., 2017; Weber et al., 2016) and the
cellular compositions with extracellular matrix could differ between the
models, influencing the kinetics. In contrast to the hiPSC-CM based
models, which imitate the early disease stage, the HOCM LMS model
consists of native myocardium with the respective disease-specific

FIGURE 6 Mavacamten (MAVA) regulates MyBPH expression in living myocardial slices (LMSs) of hypertrophic obstructive cardiomyopathy
(HOCM) patients. (a) lllustration of genes regulated in the same manner between MAVA-treated group and control (Ctrl) group

(red = upregulated, blue = downregulated) of HOCM hiPSC-CMs (three independent differentiations) and HOCM LMSs (from three individual
HOCM patients), as well as genes regulated in the opposite manner (grey). (b) Genes regulated in the same manner among HOCM LMSs,
prepared from three different HOCM patients (HOCM LMS-1-3), treated with MAVA or Ctrl. RNA expressions that were up-regulated (red) or
down-regulated (blue) in the same manner or regulated in the opposite manner (grey) between three individual HOCM LMS preparations.

(c) gPCR analysis of MyBPH gene expression in HOCM LMS treated with MAVA or Ctrl. Each dot represents the average of both samples/
condition for each HOCM patient. Gene expression results were normalized to the reference gene HPRT and to the means of the Ctrl group

(27AACt

method, batch correction). (d) List of genes regulated in the same manner between MAVA-treated group and Ctrl in HOCM LMS from

three individual patients, with Ensembl ID, base mean, log2 fold-change, P value and gene symbol. (€) Summary of functional and expressional
effects of MAVA in the different cardiac models. Arrow thickness represents effect size, and an equality sign indicates no significant effects.
Expression was analysed by RT-gPCR or RNA-seq*. As n=3 for these experiments, results should be regarded as preliminary.
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changes in all present cell types and excessive collagen deposition
representing an advanced stage of the disease.

The faster contraction and relaxation kinetics observed in engi-
neered HOCM hiPSC-CM models compared to primary native myo-
cardium can be attributed to several key factors.

Firstly, hiPSC-CMs represent an immature developmental stage,
often expressing sarcomeric protein isoforms distinct from adult myo-
cardium. Engineered models tend to express the fast cardiac myosin
heavy chain isoform, whereas mature adult myocardium predomi-
nantly expresses the slow myosin heavy chain isoform. Additionally,
engineered tissues usually show low cardiac troponin | expression,
with a relative predominance of the skeletal troponin | isoform, all
contributing to accelerated contractile kinetics.

Second, the cellular and extracellular environment differs mark-
edly. Primary HOCM myocardium contains diverse native cell types—
all carrying the diseased phenotype—and a complex extracellular
matrix with fibrosis, imposing mechanical constraints that slow con-
traction and relaxation. In contrast, engineered models mostly contain
only diseased cardiomyocytes, with other cell types being healthy or
absent, and lack significant fibrosis, leading to faster kinetics.

Finally, primary myocardium reflects an advanced disease stage
with chronic remodelling, while hiPSC-CM models typically mimic
early-stage disease without these adaptations, further explaining the
kinetic differences.

Together, developmental immaturity, distinct sarcomeric isoform
expression, simplified cellular composition, and disease progression
stage underlie the divergence in contractile behaviour between engi-
neered and native HOCM models.

MAVA directly targets the sarcomere by inhibiting hypercontractile
myosin heads, thereby providing a cell-specific modulation of contractil-
ity based on the degree of myosin dysregulation in individual
cardiomyocytes. In contrast, p-blockers act upstream by blocking
B-adrenoceptors, leading to a more generalized reduction in contractile
activity through modulation of the excitation-contraction coupling path-
way, assuming similar receptor density and intracellular signalling among
cells. Because MAVA acts directly at the sarcomere level, it offers a
more precise and targeted mechanism of action for HOCM, potentially
reducing hypercontractility with fewer systemic effects. This targeted
approach may complement or offer advantages over -blockers in man-
aging hypercontractility in HOCM patients, highlighting the translational
potential of MAVA as a novel therapeutic strategy.

In all models MAVA alters sarcomere contraction. Altered mechan-
osensation leads to changes in the activation of downstream signalling
pathways involved in hypertrophy and fibrosis (Knéll et al., 2003; Riaz
et al., 2022). By inhibiting the myosin ATPase MAVA reduces ATP con-
sumption and could affect the transcriptional regulation of metabolic
pathways. This mechanism can be pronounced by varying degrees in
different model systems. In HOCM hiPSC-CMs with R723G myosin
missense mutation treated with MAVA, we detected regulation of gene
expressions not only in the pathways of muscle contraction, actin cyto-
skeleton organization, and muscle stretch response, but also of protein
phosphorylation, glycolytic processes, cardiac action potential and cal-

cium homeostasis. This indicates that MAVA effects reach beyond the

regulation of force production in cardiomyocytes. Among the top 10 sig-
nificantly down-regulated genes we identified NPPB and PDLIM3. NPPB
is the classical marker of myocyte hypertrophy and heart failure (Fu
et al.,, 2018). Its down-regulation indicates attenuation of hypertrophy
with MAVA. PDLIM3 codes for the actin-associated LIM protein, which
is localized in the Z-disc of the sarcomere and is involved in crosslinking
of actin filaments and force transmission. Mutations in PDLIM genes
are associated with HCM development (Zheng et al., 2022). Addition-
ally, MAVA-induced changes in the expression of genes for key proteins
in the Z-disc, for example, CSRP3, FHL2 and LIMK1. These proteins are
known to be involved in the mechanosensation of the sarcomere and
pro-hypertrophic signalling (Linke, 2008).

Similarly, in HOCM patient-derived LMS, expression of genes
related to muscle contraction, energy metabolism and cellular signal-
ling pathways were regulated with MAVA. Surprisingly, we found a
large heterogeneity among the patients with only six genes commonly
regulated. This presumably reflects the heterogeneity of the underly-
ing HCM mutation, sex, medication and comorbidities which were
undisclosed. Nevertheless, among the differentially expressed genes,
myosin binding protein H (MYBPH) was strongly up-regulated.

Myosin Binding Protein H (MyBPH) is encoded by a single gene
(MYBPH) and expressed in both fast skeletal and cardiac muscle cells,
including Purkinje fibres (Mouton et al., 2015). It localizes specifically
to stripe 3 within the C-zone (counting from the M-line) in predomi-
nantly fast-twitch muscle fibres (Mead et al., 2024). Structurally,
MyBPH shares considerable similarity with cMyBPC, both being
multi-domain proteins composed of immunoglobulin (Igl) like and
fibronectin type Il (Fnlll) like domains. Both proteins are known to
bind myosin, suggesting overlapping or complementary roles in thick
filament regulation (Irving, 2017).

Given these structural and functional parallels, we propose that
MyBPH may play a significant role in the organization and function of
the cardiac sarcomere. However, its precise role remains largely unex-
plored, particularly in the context of cardiac muscle physiology and
pathology. The observed up-regulation of MyBPH following MAVA
treatment in HOCM patient-derived myocardium suggests that it might
contribute to sarcomere remodelling or stabilization in response to
therapeutic modulation of contractility. Understanding how MyBPH
interacts with myosin and other sarcomeric proteins could provide
valuable insights into its potential role in maintaining sarcomere integ-
rity and modulating contractile dynamics under both physiological and
disease conditions.

Differences in the transcriptional regulations to MAVA in both
human in vitro and ex vivo models could be due to the different
HOCM-associated genetical status of these models. While the HOCM-
hiPSC-cardiomyocytes with R723G myosin mutation had a clear HOCM
causing genotype (Enjuto et al., 2000; Weber et al., 2025), the samples
from three individual HOCM-hearts were not further genetically char-
acterized. These differences could explain potential mutation-specific
functional and different transcriptional regulations in both models.
However, the severe HOCM-phenotype of the three HOCM-patients
would probably meet the criteria for therapeutical MAVA application,
providing the rationale for investigating MAVA effects in our study.
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However, our model systems cannot capture three-dimensional
dynamic phenomena of the whole organ, such as LVOTO. Furthermore,
investigations of the relationship between the functional and transcrip-
tional effects of MAVA in in vitro and ex vivo models with characterized

HOCM-associated mutations could be useful.

4.1 | Limitations of the study

A limitation of our study is the small number of HOCM patient myo-
cardial samples (n = 2 for functional data and n = 3 for sequencing
data), which restricts the ability to perform systematic comparisons of
clinical characteristics or treatment responses. While we provide
detailed clinical information in the Supplementary Materials, the lim-
ited sample size precludes definitive conclusions about patient-
specific variability. Nonetheless, analysis of disease-relevant gene
expression profiles from RNA-seq data reveals distinct individual tran-
scriptional responses to MAVA, reflecting each patient's unique clini-
cal history and disease background. These findings highlight the
complexity of HOCM and underscore the need for larger patient
cohorts to validate and extend these observations.

We assessed force generation and sarcomere shortening in various
in vitro and ex vivo cardiac models to evaluate the functional impact of
MAVA. Although MAVA reduced both force generation and sarcomere
shortening amplitude across all models, the contractile kinetics were
affected differently in primary versus engineered cardiac models. These
differences in response may be attributed to variations in the maturity
of cardiomyocytes, as well as experimental factors such as pacing rate,
medium composition and the mechanical load on the cardiomyocytes.
Additionally, differences in the cellular and extracellular matrix
compositions, along with cellular interactions, between multicellular dis-
ease models at early (HOCM-hCOs) and advanced disease stages
(HOCM-LMS), may further explain the divergent MAVA responses,
highlighting the need for deeper investigation in future studies.

Moreover, the lack of information regarding the genotype of
the HOCM-LMS limits our understanding of how MAVA might
interact with specific HOCM mutations, which could provide valu-
able insight into its effects. While we identified transcriptional
changes in cytoskeleton organization and Z-disc mechanosensing
induced by MAVA, further research is necessary to determine the
relevance of these changes to the functional response of cardiac tis-
sue to MAVA.

4.2 | Translational perspective

MAVA is a novel myosin inhibitor applied to ameliorate contractile
dysfunction in patients with HOCM, the most frequent inherited heart
disease. However, the drug's effects across different cardiac model
systems have not been thoroughly investigated. To facilitate effective
bench-to-bedside translation and further research into MAVA's mech-
anisms of action, a comprehensive comparison of its effects across

various model systems is essential. In this study, we compared both
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functional and transcriptional responses to MAVA in multiple porcine
and human primary and engineered HOCM models to gain a deeper
understanding of its mode of action. Our findings revealed that in all
models, force and contraction were reduced to varying extents, while
the effects on kinetics and gene expression differed. These results
underscore the importance of model selection in evaluating the drug's
effects.

Effective drug concentration could be different in treated patients
than in our study. In the PIONEER-HCM study a target therapeutic
range of 350-700 ng/ml plasma concentration of MAVA was identi-
fied (Heitner et al., 2019). This corresponds to a MAVA concentration
of 1.28-2.56 uM in patient's plasma. However the concentration in
the muscle tissue is considered to be lower due to plasma protein
binding resulting in estimated 0.04-0.08 uM (Prescribing Information
for Camzyos, n.d.). We applied MAVA concentration of 0.3 uM based
on the measured ICsq value. We assume that effects of MAVA are less
pronounced in patients than in our study.

The models applied in this study offer complementary insights
into MAVA's effects at different disease stages. The question remains
which of the models or possibly combination of models are represen-
tative for the clinical use. Integrating data from early-stage engineered
hiPSC-CMs and advanced primary myocardium can help tailor treat-
ments to individual patient profiles, supporting more precise and
effective application.

For the first time, we also examined the effects of MAVA on tran-
scriptional regulation in patient-derived LMSs with HOCM. Our find-
ings reveal that MAVA influences transcriptional networks, suggesting
its impact extends beyond mere force inhibition. Further research is
warranted to explore these effects in patients receiving MAVA

treatment.

5 | CONCLUSIONS

Altogether, our findings demonstrate that in primary and engineered
cardiac models some functional parameters are regulated differently
with MAVA and that MAVA not only affects the kinetics of contractil-
ity, but also mechanosensation-related transcriptional pathways. Con-
sequently, depending on the applied cardiac model, MAVA operates
differentially on function and gene expression. This has to be consid-
ered in the planning of future research on myosin-modifying drugs.
But also, a possible influence of MAVA on transcriptional pathways
has to be examined for the effective treatment of HOCM patients.
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