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Supplemental Table S1. Baseline Characteristics of the Reviewed Articles and the Studied Population.

mechanisms and
therapeutic opportunities

progression of
HCM towards
heart failure and
sudden cardiac
death. It
emphasizes the

Author/Year Country Title Type of Study Objectives Methods Main findings
The study detailed
clinical aspects
and outcomes in
tWO. farr;lllles Y‘";‘h The study outlines clinical
Maternally inherited g'ﬁf ontrI?i cases from two families The results
hypertrophic Voo rtrfoah‘?c affected by mitochondrial highlighted clinical
Dipchand et cardiomyopathy: A Observational carzi/i%m opath DNA defects, emphasizing heterogeneity
al. manifestation of study om hgsigin Y, clinical presentation, among affected
1] mitochondrial DNA ) bﬁ't bet g investigations, pathological families, revealing
USA mutations - Clinical vanabriity between findings, and clinical exclusive cardiac
course in two families exclusive cardiac progression. manifestations due
symptoms and to mitochondrial
typical tRNA defects.
multisystemic
signs in inherited
mitochondrial
disorders based
on mutant
mitochondrial
tRNA percentages.
The study aims to
provide evidence
from experimental
and clinical studies|A comprehensive review of| Key findings emphasize
Mechano-energetic supporting the role| evidence from studies hypercontractility and
uncoupling in of exploring hypercontractility, [cellular energy alterations as
Sequeira et al hypertrophic hypercontractility | cellular energy alterations, central elements in the
' Germany cardiomyopathy: Review and celllular energy and other mechanisms progression of HCM
5] Pathophysiological alterations in the

related to the progression of]
HCM towards heart failure
and sudden cardiac death.

importance of

towards heart failure and
sudden cardiac death,
underscoring their
relevance for therapeutic
strategies.




understanding
these mechanisms
for the
development of
effective
therapeutic
strategies.

Viola et al.

(8]

Australia

Impaired calcium
handling and
mitochondrial metabolic
dysfunction as early
markers of hypertrophic
cardiomyopathy

Review

The main objective
is to understand

the early
pathophysiological | A broad review of existing
mechanisms of literature focusing on
hypertrophic specific genetic mutations,
cardiomyopathy

such as those in genes
associated with cardiac
myosin binding protein-C,
B-cardiac myosin heavy
chain, cardiac troponin |,
and cardiac troponin T.

(HCM), particularly
related to genetic
mutations in
cardiac contractile
proteins, aiming to
identify useful
markers for
disease
progression and
inform the
development of
effective therapies.

Mutations in sarcomeric
genes, including
MYBPC3, MYH7, TNNI3,
and TNNTZ2, contribute
significantly to HCM, with
early-stage similarities
observed in increased
calcium sensitivity and
mitochondrial metabolic
activity. Understanding
mutation-specific
pathophysiological
mechanisms, particularly
related to calcium handling,
is crucial for developing
targeted therapies,
emphasizing the intricate
role of calcium in HCM

Bhatti et al.
)

india

Mitochondrial
dysfunction and

oxidative stress in

metabolic
disorders - A Step
towards mitochondria
based therapeutic
strategies

Systematic
review

The aim of this
article is to
highlight the recent|
arr]ogrniﬁzéﬁgig;g? A literature anglysis was
role in metabolic conducteq on mltocl'_monc_irlal
syndromes and dysfunction and oxidative
) stress in metabolic
summarize the disorders
advancements of )
molecules targeted
to mitochondria as
therapeutic targets
for treating
metabolic
syndromes.

development.

This study sheds light on
disturbances in
mitochondrial dynamics,
oxidative stress, and
metabolic dysfunctions,
presenting therapeutic
strategies based on
mitochondria as a future
perspective.

The study aimed
to investigate the




functional role of _ o
.Myc in The study employed Sustaln_ed actlvatlor_w of Myc
Cell Cycle Re-Entry and cardiomyopathy, bitransgenic mice to in cardiomyocytes induced
Mitochondrial Defects in demonstratingthe | gejectively induce Myc severe hypertrophic
Lee et al MycMediated Experimental causal relationship expression in cardiomyopathy, ventricular
2] : USA Hypertrophic sztrl'jgen a between sustained|c5rgiomyocytes, addressing dffu?tc]:uqln, anﬁ. crc])lnghet§tlve
Cardiomyopathy and y activation of Myc associated cellular, eart falure, higniighting
Heart Failure in adult molecular, and Myc as a crucial regulator of
cardlorcr;){ﬁcytes mitochondrial mechanisms. thesgussérrfelgglcal
and the .
development of
HCM and
congestive HF,
highlighting Myc
as a critical
regulator of
associated
pathological
consequences.
: The study assessed The results indicated that
t;l' Ei ; ;lﬁgég :jmheoc\iN hypertrophic cats with hypertrophic
Impaired mitochondrial mitochondrial cardiomyopathy (HCM) in |cardiomyopathy (HCM) had
oxidative phosphorylation dysfunction and cats, evaluating reduced mitochondrial
and fatty acid oxidation oxidative stress mitochondrial function in | capacity in the heart and
with enhanced _ impact heart and skeletal muscles | increased oxidative stress
Denmark mitochondrial oxidative | Observational hypertrophic using high- resolution compared to healthy cats.
stress in spontaneously- study cardiomyopathy respirometry and This suggests an
Christiansen et occurring feline (HCM) in cats by spectrofluorometry, association between
al. hypertrophic comparing healthy highlighting decreased mitochondrial dysfunction
[13] cardiomyopathy cardiac and heart_ mitochondrial and HCM development.
skeletal muscle cgpa_cﬂy and elg vated
tissues with those oxidative stress in HCM-
affected by HCM. affected cats compared to
controls.
; : This mutation results in
Mitochondrial T:E dsettlsdtgr? én,:hs eto mitochondrial dysfunction,
Dysfunctions Contribute molecular This study employed structural defects,
to Hypertrophic Experimental mechanisms induced pluripotent stem decreased levels of
Lietal. China Cardiomyopathy in study involved in the cells from human patients | mitochondrial membrane
[14] Patient iPSC-Derived atholoay of with HCM and the potential, and increased
Cardiomyocytes with MT- Eype rtrc?ghic m.2336T>C mutation. intracellular calcium.
RNR2 Mutation cardiomyopathy
caused by the




m.2336T>C
mutation.

This study aims to

Although the final clinical
phenotype of HCM may be
indeterminate, depending

heart failure phenotypes
due to abnormal calcium
handling

cardiomyocytes,
assess responses
to pharmacological
treatments and
propose
therapeutic

cardiomyocytes.

providef an on the genotype, initial
Metabolic changes in overview of recent A literature analvsi mutation- induced defects in
hypertrophic insights into YSIS Was | sarcomere function and
Van Der Velden card)i/cf)myopF;thies: . metabolic changes conducted on the impacts of subsequent changes in
etél. Netherlands scientific update from the Syste_matlc in genetic metat;]ohc ?tltera’glons in signaling pathways can
[15] Working Group of review hypertrophic é/_pe fop l[(lf] signal significant differences
Myocardial Function of cardiomyopathy cardiomyopathy. based on the affected gene
the European Society of and discuss and even on the specific
Cardiology therapies that can mutation.
be explored to
target disturbed
metabolism and
prevent the onset
of this disease.
Deletion of Gtpbp3 in Understanding the role of The study employed The abe.rranj[ mtRNA
Chen et al. : zebrafish revegle% the | Experimental defective nucleotide CRISPR/Cas9 system to .metabollslm |mp§|rgd
[16] China hypertrophic study modifiers of tRNAs in generate gtpbp_3 knockout mltochondr!al respiration,
cardiomyopathy mitochondrial biogenesis zebrafish induced OX|dat|ve_stress,
manifested by aberrant and their pathological ar_ld aIt(.ar.e.d resplrat_ory_
mitochondrial tRNA consequences in HCM. chain activities, resulting in
metabolism developmental changes and
fractional shortening of the
mutant zebrafish ventricles.
The study aims to
generate an MLP-
deficient cellular
- model using Treatment with verapamil
I\SIIL l;;ﬁgﬁ'fgg:;":;? hESCs, invest?gate The study employed prevented the development
derived cardiomyocytes the part]hollog|cal CEISPR/Ca? to gen;arate ) o][‘ HCM and rl]-iF. .
. . mechanisms uman embryonic stem | phenotypes, emphasizing
Lietal. China doveion Mypetirophio | Experimental underlying MLP | cells (NESC) without MLP, | the importance of
[17] yopathy y mutations in  [investigating their effects on intracellular calcium

homeostasis as a potential
therapeutic target.

strategies for MLP




deficiency-
associated
cardiomyopathy.

Saoura et al.
[18]

USA

Mutations in ELAC2
associated with
hypertrophic
cardiomyopathy impair
mitochondrial tRNA 3'-
end processing

Experimental
study

The main aim of
the study was to
correlate specific
variants in the
ELAC2 gene with
mitochondrial
disorders and
CMH, exploring the
underlying
molecular
mechanisms of
this clinical
condition.

Complete exome
sequencing of patients was
performed to identify
mutations in ELAC2 for the
in vitro study.

This study confirms the
correlation of ELAC2
variants with severe early
forms of hypertrophic
cardiomyopathy (CMH) and
mitochondrial dysfunction.

Ranjbarvaziri et
al.
[19]

USA

Altered Cardiac
Energetics and
Mitochondrial Dysfunction
in Hypertrophic
Cardiomyopathy

Case-control

Investigate
alterationsin
biochemical,

ultrastructural, and
functional
pathways related
to cardiac
energetic features
in HCM, aiming to
identify
pathophysiological
mechanisms with
potential
therapeutic targets.

Comprehensive multi- omic
analysis of the molecular,
ultrastructural, and
functional components of
cardiac energetic features
in myocardial samples from
27 patients with HCM and
13 normal controls (donor
hearts).

The main findings revealed
metabolic changes and
mitochondrial dysfunction in
patients with HCM,
highlighting potential
therapeutic targets to
enhance metabolic function
and alleviate mitochondrial
damage in the disease.

Zhang et al.

[20]

China

Ablation of Mto1 in
zebrafish exhibited
hypertrophic
cardiomyopathy
manifested by
mitochondrion RNA
maturation deficiency

Experimental
study

Understanding the
role of Mto1
ablation in
mitochondrial
biogenesis and its
pathological
consequences in

The study employed
CRISPR/Cas9 system to
generate
ablation of Mto1 in zebrafish
potential role of these
alterations in the
pathophysiology of HCM.

The mutation impaired
mitochondrial trans-lation
and reduced activities of
oxidative phosphory-lation

complexes. These
mitochondrial dysfunction
caused heart development
defects and hypertrophy of
cardiomyocytes and
myocardial fiber disarray in
ventricles.

HCM.




Defects in the Proteome

The aim of this

Metabolomic, proteomic,

The study identified an
increase in extracellular
matrix and intermediate
filament proteins, along with
a decrease in muscle

and Metabolome in Observational study is to and targeted quantitative creatine kinase and
Previs et al. USA Human Hypertrophic stud examine the analyses were performed mitochondrial proteins
[21] Cardiomyopathy y metabolic on cardiac tissue from involved in fatty acid
reprogramming in patients with HCM. oxidation, alongside a
human HCM and reduction in ATP levels
its potential present in hearts affected
consequences on by HCM.
contractile
function.
This study utilized induced
pluripotent stem cell-derived
Multi-Omics Profiling of cardiomyocytes from
Hypertrophic The objective of this study patients with specific ; .
Cardiomyopathy Reveals is to understand the initial | mutations associated with This study elumda_ted
. . . . molecular mechanisms
Altered Mechanisms in . events and direct impacts HCM. These were o : .
X . . Experimental . . ; . ) explaining mitochondrial
USA Mitochondrial Dynamics of mutations in the myosin jcompared with cardiac cells| o
Moore et al. o study . . . . homeostasis in both early
and Excitation— heavy chain in cardiac from patients at different
[22] ; . . . and advanced models of
Contraction Coupling cells with HCM. stages of the disease,
: HCM.
obtained through
myectomies.
The study L Hypertrophic
Mitochondrial dysfunction analyzed Carglacetrlt??ﬁémm cardiomyopathy (HCM)
in human hypertrophic mitochondrial P b patients lacking genetic
. o : cardiomyopathy (HCM) )
cardiomyopathy is linked dysfunction and : mutations (genotype-
; patients was used to : .
to cardiomyocyte cellular . X negative) and with
. . . : . analyze mitochondrial .
architecture disruption c tional architecture in function and structure increased septal
Nollet et al. Netherland and corrected by ross-tsgc lona hypertrophic Patients' qenetic mutatidns thickness showed severe
t[23] etherlands | improving NADH- driven study cardiomyopathy |~ " tgl thickness were | Mitochondrial dysfunction,
mitochondrial respiration. (HCM) patients. It P . correlated with
) . categorized, and . :
aimed to link . : . disorganized
. . interventions targeting . ;
mitochondrial . o mitochondria.
: mitochondria aimed to ) :
issues, Interventions targeting

organization
concerning septal
thickness, and
genetic mutations
related to HCM.
Additionally, it
investigated

improve respiratory
function.

mitochondria improved
respiratory function,

highlighting their therapeutic

potential in HCM.




mitochondrial-
targeted therapies
to improve
respiratory
function,
identifying their
potential as a
therapeutic focus
in HCM.

Marin- Garcia
et al.
[24]

USA

Cardiac mitochondrial
dysfunction and DNA
depletion in children with
hypertrophic
cardiomyopathy.

Case report

Explored mitochondrial
enzyme issues in severe
HCM cases, noting
specific respiratory
enzymes, reduced DNA,
and cytochrome ¢
oxidase subunit 2 levels.

Absence of known
mutations
suggests frequent
enzyme defects.
DNA depletion in
one case needs
more research on
its role in HCM.

Explored four severe
HCM cases'
mitochondrial enzyme
activity (complexes |, lll,
IV, V) and DNA

mutations. Studied

DNA depletion and
enzyme subunit levels
to identify HCM-related
mitochondrial issues..

The HCM study identified
cardiac mitochondrial
enzyme irregularities in
four cases, including DNA
depletion in one and
reduced enzyme levels in
another. These findings
suggest unique
mitochondrial
irregularities in HCM,
requiring further
investigation..

Zhuang et al.
[40]

China

1-Deoxynojirimycin
promotes cardiac
function and rescues
mitochondrial cristae in
mitochondrial
hypertrophic
cardiomyopathy.

Experimental
study

Assessing the
efficacy of the
compound 1-
Deoxynojirimycin
(DNJ) in treating
mitochondrial
hypertrophic
cardiomyopathy
(HCM).

The study employed
mitochondrial
compound screening,
assessmentin
hypertrophic
cardiomyopathy
(HCM) patient-derived
cardiac cells, testing of
the compound 1-
Deoxynojirimycin
(DNJ), and validation
in an animal model to
investigate its
therapeutic potential
for HCM.

This study concludes that
the compound 1-
Deoxynojirimycin (DNJ)
proved effective in
restoring compromised
mitochondrial function in
mitochondrial
hypertrophic
cardiomyopathy (HCM).
DNJ facilitated
mitochondrial cristae
reconstruction, improved
calcium homeostasis, and
normalized
electrophysiological
properties in HCM-
affected cardiac cells.

Moreover, DNJ




demonstrated efficacy in
reducing cardiac
hypertrophy in an
angiotensin ll-induced
hypertrophy animal
model. These findings
suggest the potential of
DNJ as a promising
therapeutic agent for
mitochondrial HCM,
paving the way for novel
therapeutic approaches in
this condition.

To elucidate the
molecular mechanisms
by which the m.2336T>C
mutation in mitochondrial
DNA contributes to the
development of
hypertrophic
cardiomyopathy (HCM).

The researchers used cell
lines to create experimental
models, generating cybrids.

They performed various
functional assays,
analyzing mitochondrial

RNA stability, translation,

The m.2336T>C
mutation led to
mitochondrial
dysfunction, evidenced
by unstable 16S
ribosomal RNA, reduced

Li et al. Mitochondrial dysfunction ; ; ;
o causeym233AT-G | Experimrtal | [eSCE e ol | "ROS posucton TP | MO [Eon
mutation with study direct effects of this levels, mitochondrial generation, decreased
China hypertrophic : : membrane potential, and . :
cardiomyopathy in cybrid A stabity. | ell survval o understand | i 202 PO
cell lines. mitochondrial translation, thoen”r::i’ttsgﬁ;’:dﬂzlegggi%?t membrane potential, and
r%actlve oxygen species and cell physiology. gil_t;:]c:rea?le?j lceII surwvalt.
(ROS) generation, ATP ese findings sugges
production, mitochondrial the mutation's role in
membrane potential, and hypertrophic
cell survival. cardiomyopathy (HCM).
Vakrou etal. USA Hypertrophic Systematic The ori
. ) . e primary goals of ; : : .
[53] cardiomyopathy: a heart review this review are to A literature review was According to this study,

in need of an energy bar?

explore the relationship
between cellular
metabolism,
mitochondrial function,
and hypertrophic
cardiomyopathy (HCM).

It aims to elucidate how
mutations in sarcomeric
proteins lead to variable

conducted on the impacts of

mitochondrial metabolism
in hypertrophic
cardiomyopathy.

abnormalities in calcium

cycling, oxidative stress,
mitochondrial dysfunction,
and energy deficiency play

a significant role in HCM
pathology, with cellular and
mitochondrial metabolism
being a pathway for future

therapies.




cardiac phenotypes in
individuals affected by
HCM. Additionally, the
review intends to
highlight the role of
abnormalities in calcium
cycling, oxidative stress,
mitochondrial
dysfunction, and
energetic deficiency in
the pathophysiology of
HCM based on existing
evidence.

Western diet triggers
cardiac dysfunction in a
heterozygous Mybpc3-

The objectives were to
investigate how a
Western diet influences
the development of
hypertrophic

The study involved feeding

Western diet to genetically

modified mice to mimic the
effects of metabolic

The results showed that
feeding a Western diet
triggered cardiac
dysfunction and hypertrophy
in mice with the
Mybpc3c.772G>A mutation,

i ) . syndrome and prediabetes. : .
Nollet et al. targeted knock-in Exptse{lljrgental cardiomyopathy in y Cardiac fupnction suggesting a link between
[54] Germany hypertrophic y genetically modified metabolism. and molécular the mutation- induced
cardiomyopathy mouse mice, examining the analyses w’ere conducted increase in sarcomeric ATP
model metabolic, molecular, to understand the onset of consumption and metabolic
and cardiac changes cardiac disease in inflexibility in the heart
associated with this hypertrophic under obesity- related risk
condition. cardiomyopathy factors.
Chen et al. 17B—estr adiql pre\{ents Investigate the effect of The study involved . .
[55] cardiac diastolic ) ) ! Estradiol improved cardiac
. ovariectomy (OVX) and transgenic mice with . .
dysfunction by Experimental 17 hypertrophic funct|on,_stab|l|zed energy
China stimulating mitochondrial study cardiomyopathy, subjected metabolism, and reduced

function: A preclinical
study in a mouse model
of a human hypertrophic
cardiomyopathy mutation

b-estradiol (E2)
replacement on both
mitochondrial and
myocardial function in
c¢TnT-Q92 transgenic mice
generated by cardiac-
restricted expression of a
human hypertrophic
cardiomyopathy (HCM)
mutation

to ovariectomy and
estradiol treatment,
analyzing cardiac function,
mitochondrial metabolism,
and protein expression.

oxidative stress in mice with
hypertrophic
cardiomyopathy.

To investigate whether
mitochondrial

Mice with HCM-related
mutations showed




Alterations in

dysfunction contributes
to the variability of

reduced mitochondrial
respiration and enzyme

i i ion i ) hypertrophic . . activity, alongside
m'tgc:qzﬂigaggggf'gp " | Experimental cardiomyopathy (HCM) | Transgenic mice with HCM| - rctural abnormalities.
Lucas et al. USA hypertrophic study phenotypes in mutations were studied to
[62] cardiomyopathy. transgenic mouse assess cardiac involvement| These findings emphasize
models. The objectives in mitochondrial the critical role of
were to understand dysfunction. mitochondrial dysfunction in
how mitochondrial HCM and suggest a
alterations could impact potential link to its diverse
cardiac function and phenotypes".
relate to the
heterogeneity of
observed HCM
phenotypes.
Biopsies from the
myocardium of seven cats The key findings
diagnosed with hypertrophic|  highlight ultrastructural
cardiomyopathy and eight changes in the
; control cats were collected myocardium of cats
Ug;aasr:;icstlij;a;g/ﬁ?’]cg;?slal Investigate the and analyzed using with hypertrophic
o with spontaneous Experimental ultrastructural changes transmission electron cardiomyopathy,
Christiansen et| Denmark hypertrophic study in the myocardlum_ of microscopy to identify particularly in the
al. [67] cardiomvopath cats diagnosed with ultrastructural changes, cytoskeleton and
yopaty hypertrophic particularly in the mitochondria,
cardiomyopathy. cytoskeleton and underscoring the
mitochondria. importance of
subsequent
investigations to
elucidate the underlying
pathogenic
mechanisms of this
condition.
To investigate the roIe_of Increased expression
the A;ioA;Lﬁgrziglme n of the ALCAT1 enzyme
dysfunction associated in cardiac cells resulted
with hypertrophic in oxidati_ve s_tress, lipid
. cardiomyopathy and perOX|da_t|on, and.
Ablation of ALCAT1 h de_’ y al | ith d deleti reduced mitochondrial
mitigates hypertrophic comprehen its potentia ice with targeted deletion DNA. Conversely, the
cardiomyopathy through as a link between of the ALCAT1 gene were absence of ALCAT1
Liu et al. China effects on oxidative oxida_tive stres_s and _ generate_d to assess the prevented T4- induced
[73] stress and mitophagy. Experimental mitochondrial impact of |t|?| g;(/lpressmn on cardiomyopathy

deterioration in age-




study

related heart diseases.

The researchers aimed
to examine the effects
of ALCAT1 expression
and absence in cardiac
cells, assessing their
relationship with
oxidative stress, lipid
peroxidation,
mitochondrial DNA
depletion, and their
influence on cardiac
and metabolic function.

development and
associated cardiac
dysfunction. This
suggests that ALCAT1
may serve as a crucial
link between oxidative
stress and
mitochondrial
dysfunction in age-
related heart diseases.

Chouchani et al.
[74]

UK

Complex | deficiency
due to selective loss of
Ndufs4

in severe hypertrophic
cardiomyopathy

in the mouse heart results

Experimental
study

The study aimed to
investigate whether the
reduction of
mitochondrial complex |
activity in the heart alone
is sufficient to induce
hypertrophic
cardiomyopathy,
irrespective of increased
mitochondrial hydrogen
peroxide levels or
oxidative damage.

The study used heart-
specific genetic ablation
(Ndufs4-null mice) to
induce a chronic 50%
reduction in mitochondrial
complex | activity,
assessing hypertrophic
cardiomyopathy
development via specific
heart tests and MRI.

Ndufs4-null mice with
reduced heart
mitochondrial complex |
activity (<50%)
developed severe
hypertrophic
cardiomyopathy, yet
without notable
increases in
mitochondrial hydrogen
peroxide or oxidative
damage markers,
indicating the
sufficiency of reduced
complex | activity alone
in triggering
cardiomyopathy
independently of
heightened oxidative
stress.

The main goals were to
investigate, using a
computational model

The study's key
findings revealed that
the EMME model
accurately replicated
observed kinetic

(E%';Arﬁz;phh?zv An EMME model replicated properties t_Jf
cardiomyopathy (HCM) human hypertrophic hypertrophic
impacts cellular and cardiomyopathy by cardiomyopathy (HCM).
Myocardial modifying ion channels and It highlighted




Adeniran etal.

[79]

UK

electrophysiological,

contractile and metabolic

properties of hypertrophic

cardiomyopathy: Insights
from modelling

Computational
study

organ-level electro-

physiological activity,
contractility, and energy
metabolism regulation.

The study focused on
understanding the
molecular changes'
effects caused by HCM,
particularly in ion
channels, calcium
handling proteins, and
calcium sensitivity of
myofibrillar proteins.

Ca2+ handling proteins,
unveiling compromised
energy metabolism and
altered contractile efficiency
in a 3D model of the human
left ventricle with septal
hypertrophy.

compromised energy
metabolism, evidenced
by a decreased
phosphocreatine to
ATP ratio, and
showcased altered
contractile efficiency in
a 3D human left
ventricle model with
septal hypertrophy.
These results offer
crucial insights into
HCM's impact on
cellular function,
shedding light on
potential pathways
affecting energy
regulation and heart
contractility.

Wang et al.
[79]

China

Case report: Rare novel
MIPEP compound
heterozygous variants
presenting with
hypertrophic
cardiomyopathy, severe
lactic acidosis and
hypotonia in a Chinese
infant

Case report

Identify rare genetic
mutations causing severe
conditions like hypertrophic
cardiomyopathy, lactic
acidosis, and hypotonia in
an 8-month-old, focusing
on discovering new
variants in the MIPEP
gene linked to combined
oxidative phosphorylation
deficiency-31 (COXPD31).

The study used trio whole-
exome sequencing (WES)
and copy number variation
sequencing to identify
mutated genetic loci.
Validation of single
nucleotide variants was
done through Sanger
sequencing, while
quantitative real-time PCR
validated copy number
variants.

The 8-month-old boy
presented with
hypertrophic
cardiomyopathy, severe
lactic acidosis, and
hypotonia. Genetic
analysis revealed novel
compound heterozygous
variants in the MIPEP
gene inherited from each
parent. Additionally, a
significant reduction in
mitochondrial DNA copy
number was observed.

These findings
expanded the
understanding of
MIPEP mutations and
provided insights into
COXPD31 genotype-
phenotype correlations.

The objectives were to
assess mitochondrial

The study used respiratory
measurements and
electron microscopy on

function in hypertrophic




“Disentangling”
mitochondrial dysfunction

cardiomyopathy (HCM)
patients, identify
mitochondrial dysfunction-
related changes, and

septal tissue from HCM
patients to evaluate
oxidative phosphorylation
pathways and

Mitochondrial function
varied in HCM patients,
especially those with

; . : thicker hearts,
Nolletetal. | Germany in hypertrophic Obse:vghonal explore approaches to | mitochondrial structure. It | o uoocin oot ol
[80] cardiomyopathy study Improve _Cardlac functlo_n . also tt_asted drug. targeting of mitochondria
by targeting mitochondria interventions targeting for therapeutic
as a therapeutic target in mitochondrial function interventions in severe
HCM. improvement ex vivo. cases.
The absence of Prdm16
resulted in cardiac
hypertrophy, excessive
ventricular fibrosis,
mitochondrial dysfunction,
T?hingféfr:?gd trr;?eri?]l?nOf Researchers deleted and heart failure. Prdm16,
the heart partFi)cuIarIy its Prdm16 in mouse hearts to| along with euchromatic
inﬂuence’ on preventing study its impact. They histone-lysine N-
cardiac hypertrophy and assessed cardiac function, | methyltransferase factors,
Prdm16 Deficiency reserving aqe-related mitochondrial function, inhibited the pro-
Leads to Age- P car diag fu%\ction gene expression related to [ hypertrophic transcription
Dependent Cardiac Additionally. the Stl.,ld heart enlargement, and factor Myc, reducing the
Cibi et al. Si Hypertrophy, Adverse . aty, y responses to metabolic | expression of fetal genes
ingapore : ) aimed to investigate how ) ; . .
[82] Remodeling, Experimental | ‘{0 absence of Prdm16 stress using molecular | reactivated in pathological
Mitochondrial study affects mitochondrial techniques. They examined| hypertrophy. Young mice
Dysfunction, and Heart function, regulation of the effects on both young | lacking Prdm16 exhibited
Failure. genes aésociated with and aged mice to normal cardiac function but
pathological hypertrophy understand Prdm16's role | were susceptible to heart
and susceptibility to hear7t in age- related heart failure under metabolic
failure in response to issues. stress, highlighting
metabolic stress. Prdm16's protective role
against age-related cardiac
hypertrophy and heart
failure.
The main objectives of .
this study were to Pig hﬁ aﬂsﬂ?ﬁeﬁted by
investigate mitochondrial c arﬁ?:my%% afhy
deficiencies and the exhibited decreased
quantity (.)f mitochondrial mitochondrial enzyme
affe?:{\(lag 'S prllg h:r?rrés hic Pig hearts with naturally activities and reduced
. Stru.cturalland . . yhyp P occurring HCM were mitochondrial DNA
biochemical evidence of | Observational | cardiomyopathy (HCM), utilized. emolovi
. - ) - . , ploying content compared to
Lietal. Taiwan mitochondrial depletion study aiming to understand the

in pigs with hypertrophic

potential relationship

Southern blot analysis and
PCR.

healthy hearts. These
differences correlated




[84]

cardiomyopathy.

between these
deficiencies and the
development of HCM.

with the severity of
cardiac hypertrophy,
suggesting a potential
link between
mitochondrial
deficiencies and the
development of
hypertrophic
cardiomyopathy.

HCM:hypertrophic cardiomyopathy;MLP:Muscle LIM Protein;OVX:ovariectomy;E2: 17 b-estradiol;hESCs:human Embryonic Stem Cells;HF:Heart Failure;
tRNA:transfer RNA; CRISPR/Cas9:Clustered Regularly Interspaced Short Palindromic Repeats;MRI:Magnetic Resonance Imaging;MIPEP:Mitochondrial
Intermediate Peptidase;COXPD31:oxidative phosphorylation deficiency-31;PCR:Polymerase Chain Reaction;WES:whole-exome sequencing;EMME:Electro-
Mechanical, Mitochondrial Energetics; ATP:Adenosine Triphosphate; NADH:Nicotinamide Adenine Dinucleotide; PRDM16:PR Domain Containing 16;
ALCAT1:Acyl-CoA:lysocardiolipin acyltransferase-1; DNA:Deoxyribonucleic Acid.




