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Abstract

By definition, congenital myopathy typically presents with skeletal muscle
weakness and hypotonia at birth. Traditionally, congenital myopathy subtypes
have been predominantly distinguished on the basis of the pathological
hallmarks present on skeletal muscle biopsies. Many genes cause congenital
myopathies when mutated, and a burst of new causative genes have been
identified because of advances in gene sequencing technology. Recent
discoveries include extending the disease phenotypes associated with
previously identified genes and determining that genes formerly known to
cause only dominant disease can also cause recessive disease. The more
recently identified congenital myopathy genes account for only a small
proportion of patients. Thus, the congenital myopathy genes remaining to be
discovered are predicted to be extremely rare causes of disease, which greatly
hampers their identification. Significant progress in the provision of molecular
diagnoses brings important information and value to patients and their families,
such as possible disease prognosis, better disease management, and informed
reproductive choice, including carrier screening of parents. Additionally, from
accurate genetic knowledge, rational treatment options can be hypothesised
and subsequently evaluated in vitro and in animal models. A wide range of
potential congenital myopathy therapies have been investigated on the basis of
improved understanding of disease pathomechanisms, and some therapies are
in clinical trials. Although large hurdles remain, promise exists for translating
treatment benefits from preclinical models to patients with congenital
myopathy, including harnessing proven successes for other genetic diseases.
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Introduction

Congenital myopathies are typically characterised by hypotonia,
skeletal muscle weakness, and specific pathological hallmarks on
skeletal muscle biopsy (reviewed in 1). They are broadly grouped
on the basis of the predominant pathological feature, specifically
the presence of cores (core myopathy), central nuclei (centro-
nuclear myopathy), or nemaline bodies (nemaline myopathy).
Traditionally, diagnostic work-up and research of cases occurred
following extensive clinical evaluation and muscle biopsy. This is
changing, as genetic testing is increasingly the primary diagnostic
approach.

Genetic diagnosis has improved with many novel disease-causing
genes and variants causing congenital myopathies identified
following the widespread adoption of massively parallel sequenc-
ing, and there was a peak in gene discovery in the early 2010s’.
Whilst the rate of gene discovery is slowing, one growth area
in congenital myopathy genetics has been the identification of
recessive congenital myopathies associated with pathogenic
variants in genes previously associated only with dominant
disease, namely CACNA1S, SCN4A, TNNT3, and TTN. Cases of
congenital myopathy presenting in utero (sometimes as early as
the first trimester with foetal akinesia and associated abnormali-
ties, including multiple joint contractures, and arthrogryposis) are
also increasingly recognised”.

Alongside the advances in understanding the genetic basis,
there has been a recent focus on genetic therapies for congeni-
tal myopathies, including exon skipping, RNA interference, and
adeno-associated virus (AAV)-mediated gene replacement. The
drive for therapies is complemented by increasing interest in the
introduction of population-based carrier screening for recessive
and X-linked diseases, including relevant congenital myopathies.

Here, we discuss the recent advances made toward understand-
ing the molecular basis of and potential therapies for congenital
myopathies, together with the current and future challenges
for the field.
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Advances in understanding the genetic basis of
congenital myopathies

The extensive gene discovery success over the last eight years
allows the provision of a molecular diagnosis to many more
patients with congenital myopathy than was previously possible®.
It is difficult to be certain of the overall diagnostic rate for con-
genital myopathies, but Agrawal et al. suggested that 60% to
80% of centronuclear myopathies were genetically resolved’,
and in a recent Danish study of 107 national congenital myopathy
cases that were older than five years of age, 56% received a
genetic diagnosis®. Interestingly, the rate of genetic diagnosis was
83% in cases with specific features on skeletal muscle biopsy
but only 29% in cases with non-specific histology®. RYRI muta-
tions are the most frequent culprit in congenital myopathy’.
However, despite targeted gene panel and whole exome sequenc-
ing, many patients with congenital myopathy remain without
a genetic diagnosis.

In the last couple of years, six new congenital myopathy dis-
ease genes have been identified (Table 1). In addition to
contributing to improved diagnostics, the discovery of mutations
in PPA2 and PYROXD] adds altered redox regulation as a primary
disease mechanism in the congenital myopathies. Despite these
recent discoveries, the identification of novel disease genes has
waned, suggesting that genetically undiagnosed families may
harbour variants in known congenital myopathy disease genes
that are not currently recognised as pathogenic or are in genes
that represent very rare forms of disease. This renders the
ability to identify and confirm further novel disease genes more
difficult, since researchers typically rely on the identification of
additional families with a similar phenotype and variants in the
same gene to confirm the diagnosis in the initial family.

In addition to the discovery of novel disease genes, our ability
to perform massively parallel sequencing via whole exome
or targeted gene panels has resulted in unexpectedly large
expansions of the genotype—phenotype correlations for some
myopathy genes (Table 2).

Table 1. Novel congenital myopathy disease genes, 2015-2018.

Gene Findings References
MYL1 Recessive loss-of-function variants were identified in two probands with severe myopathy 8
characterised by loss of hypotrophic type Il myofibres on biopsy.
MYO18B Recessive variants were identified in a patient with nemaline myopathy and cardiomyopathy and 9,10
in a family presenting with Klippel-Feil anomaly and myopathy.
MYPN Recessive loss-of-function mutations were associated with childhood onset, slowly progressive 11,12
myopathy with nemaline bodies (including intranuclear rods), and caps on skeletal muscle
biopsy. Patient biopsies showed a substantial reduction in myopalladin. Some patients also
presented with cardiac involvement.
PPA2" Recessive variants are associated with sudden cardiac death in infants and young adults. 13,14

Skeletal muscle from one mildly myopathic infant displayed nemaline bodies.

PYROXD1 Recessive variants were identified in five families in which affected individuals presented withan 15
early onset myopathy characterised by generalised skeletal muscle weakness and the presence
of internal nuclei and myofibrillar aggregates on biopsy.

RYR3

Recessive missense variants were identified in a patient with childhood-onset nemaline myopathy. 16

“Only in isolated probands. Additional cases/families are required to support PPA2 and RYR3 as congenital myopathy disease genes.
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Table 2. Novel genotype—phenotype associations, 2015-2018.

Gene
ACTA1

Finding

Skeletal muscle from three severely affected patients with the same p.Asn94Lys variant had cytoplasmic

References
17-19

bodies but no nemaline bodies. Further mutations were associated with distal myopathy and progressive

facioscapuloperoneal myopathy.

CACNA1S Dominant and recessive mutations, both resulting in reduced protein levels, were identified to cause severe 20

congenital myopathies.
FLNC

Four unrelated patients with cardiomyopathy, arthrogryposis, and a limb-girdle pattern of skeletal muscle 21

weakness at birth or during the first year of life harboured de novo missense variants; three of these patients

had p.Ala1186Val.
SCN4A

A number of families presenting with severe congenital myopathy and in utero onset harboured recessive loss- 22,23

of-function mutations. Rare variants that altered the function of the encoded voltage-gated Na* channel were
more recently identified in cases of sudden infant death syndrome.

TNNT3
hypotonia, contractures, and nemaline bodies.

A homozygous splice-site variant was identified in a single patient with profound skeletal muscle weakness, 24

TTN The largest cohort of patients (30 patients and 27 families) with congenital titinopathy associated with bi-allelic 25
nonsense, truncating, or splice-site variants was recently described. All patients had prenatal or congenital
onset hypotonia or contractures (or both), and almost half had cardiac involvement. One-third of the cohort
harboured variants within meta-transcript-only exons, encoding a region of titin not found in the recognised
mature skeletal muscle isoform transcript. These exons are thought to affect foetal titin transcripts and
implicate developmental titin isoforms in disease pathogenesis.

TRDN
of patients with triadin knockout syndrome.

Therefore, the clearly defined entities are blurring into a contin-
uum of myopathic phenotypes'. This, coupled with the decreased
use of skeletal muscle biopsies and corresponding identification
of distinct pathological features, means that it is becoming
increasingly common to refer to diseases by the causative
gene (for example, actinopathies and titinopathies).

Mutations in key excitation—contraction coupling proteins have
long been known to result in severe congenital myopathies
(reviewed in 28), but the identification of mutations in SCN4A
expanding the phenotype to sudden infant death syndrome (SIDS)*
makes it tempting to speculate that functional variants in RYRI
and CACNAIS are also responsible for a proportion of SIDS
cases.

Developments in molecular diagnostics

Definitive genetic diagnosis for the congenital myopathies is
critical to the family for reproductive planning and for optimal
care of the patient. Molecular diagnostics through massively
parallel sequencing—whether by targeted gene panels or whole
exome or genome sequencing—is becoming commonplace.
While many extol the virtues of exome or genome sequencing,
it is our opinion that currently targeted gene panels”-*’ represent
the “sweet spot” for molecular diagnostics for a number of rea-
sons. It is our experience, and it is reported in the literature™, that
large gene panels are the most effective for genetic diagnosis
because of varying degrees of clinical acumen; genetic overlap
between different subtypes of neuromuscular disease; and the
ever-expanding genotype—phenotype associations. These include
improved read depth of the target region for the same or reduced
sequencing cost’', allowing the detection of variants in triplicated

Recessive frameshift mutations, leading to loss of TRDN, were found to cause a skeletal myopathy in a subset

26,27

25,29,32-34).
>

regions (this is particularly important for NEB and TTN’
minimising incidental findings; reduced data handling and stor-
age requirements; and better copy number variation calling
compared with whole exome sequencing. Critical to accurate
molecular diagnosis is the curation of variants by expert diagnos-
ticians with an intimate knowledge of the group of diseases and
their causative genes and proteins. Diagnostic centres where this is
not the case sometimes miss pathogenic variants.

In support of the hypothesis that for many patients the causative
mutation is an unrecognised mutation in a known disease gene,
Cummings et al. obtained a 35% diagnostic rate by transcriptome-
sequencing a cohort of patients that did not have a diagnosis
following massively parallel sequencing of genomic DNA®¥.
We believe that inclusion of RNA sequencing (RNA-seq) in
diagnostic workflows, for unsolved cases after whole exome
or gene panel sequencing, is likely to result in improved diag-
nostic rates for congenital myopathies. A muscle biopsy can be
readily collected for unsolved patients and therefore RNA-seq
likely represents a better use of resources than moving to whole
genome sequencing at this time.

A number of tertiary centres have investigated the place of rapid
whole exome or genome sequencing within neonatal and paediat-
ric intensive care units (ICUs). One such study recently abandoned
the randomised standard testing arm because of loss of equipoise
when it became apparent that rapid whole genome sequenc-
ing of trios resulted in more timely accurate genetic diagnosis
of critically ill newborns®®. Given the high rate of de novo
variants within the congenital myopathies, cases will continue
to be encountered within ICUs despite the best preventative
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strategies (see section below on carrier screening for congeni-
tal myopathies). The high rates of genetic diagnosis in very
sick babies in these ICU settings compared with cohorts with
later-onset or milder diseases (or both) suggest that the under-
lying causes of disease in later-onset cohorts may not be purely
Mendelian.

Functional analysis

The use of animal models remains critical to the functional evalu-
ation of novel variants and genes. However, with the increasing
rate of variant discovery, functional analysis is becoming a bot-
tleneck in both gene discovery and diagnosis. Selection of the
most suitable models can reduce the time required. Examples
include the recent analysis of variants in PPA2" and PYROXD1"
using yeast and both yeast and zebrafish, respectively. Advances
in CRISPR-Cas9 gene editing will allow the generation of
sophisticated cell and animal models precisely mirroring changes
observed in patients and will be of particular use in the analysis
of large proteins (for example, 77N), where transgenic approaches
are not feasible. While CRISPR-Cas9 gene editing is able to
delete genes of interest relatively easily, generating specific point
variations is much less efficient and takes considerable time
and resources. In addition, it has been suggested that the best
preclinical model for the evaluation of CRISPR-Cas9 gene
therapies likely consists of patient cell lines, since the genomic
background is identical to that of the patient. Thus, there will
always be a place for patient biopsies and cell lines in research,
and biobanking should continue to be supported for the
congenital myopathies.

Whilst functional analysis of variants in novel disease genes is of
great interest both diagnostically and for fundamental research,
“variants of unknown significance” (VUSs) in known disease
genes are a significant issue for diagnostic laboratories. How-
ever, the analysis of VUSs is less advantageous for research-
focused laboratories. In our opinion, there is an urgent need for
high-throughput functional genomics to be built into diagnostic
pipelines and included in the cost of diagnosis. Diagnostic
pipelines cannot continue to rely on research funding in research
laboratories to perform functional analysis of VUSs in known
disease genes.

Pathophysiology of the congenital myopathies

There have been significant increases in the understanding of the
pathophysiology of the major classes of the congenital myopa-
thies, core myopathies, nemaline myopathies, and centronuclear
myopathies. Recent large comprehensive reviews should be
accessed for the current state of knowledge. These include
reviews of the sarcomeric pathobiology that is the basis of the
nemaline myopathies® and of the excitation—contraction coupling
basis of the core and centronuclear myopathies™. A 2015 review
by Ravenscroft et al.*® explored the overlap and blurring of the
boundaries of the pathobiology of the different congenital
myopathies, suggesting possible treatments. However, overall, our
understanding of pathophysiology is not keeping pace with the
discovery of new genes. Therefore, in this age in which journals
demand more and more functional analysis in order to publish
novel gene—disease relationships, it is prudent to remember that,
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after decades of research, sometimes the precise pathophysi-
ological basis of a disease remains obscure. For example, the
exact pathological mechanism of how superoxide dismutase 1
(SODI) mutations cause familial amyotrophic lateral sclerosis
is not known a quarter of a century after the association was
published”. Similarly, the pathobiology by which mutations in
the slow skeletal muscle/beta cardiac myosin (MYH7) tail that
breaks the coiled-coil rule can cause a distal myopathy is not
known 14 years after the initial publication’’. However, even in the
absence of a complete understanding of the pathophysiology, the
identification of causative mutations has immediate benefits for
diagnosis, counselling, and family planning. For genes in
which the pathophysiological basis of the disease is identified,
evidence-based approaches to therapy can be researched.

Advances in therapies for congenital myopathies

A range of therapeutic options is under investigation and show-
ing great promise for neuromuscular disease. These were recently
reviewed by Dowling et al.*'. Genetic therapies for neuromus-
cular diseases are gaining much attention, most notably with the
controversial US Food and Drug Administration (FDA) approval
of exon skipping therapy for Duchenne muscular dystrophy**
and FDA approval of Spinraza (nusinersen) for spinal muscular
atrophy. However, as the costs of these treatments are in the order
of hundreds of thousands of dollars per patient per year, this
renders them unaffordable for most families and leaves health-
care systems with difficult decisions to make™**. As such,
the need for treatments that are more affordable persists.

A longer-term alternative to exon skipping would be genetic
correction, but, to date, no studies have been published testing
CRISPR-Cas9 gene editing approaches for the treatment of any
congenital myopathy animal model. Success has been reported
in models of muscular dystrophy*~*. However, in these studies,
splice sites were disrupted, resulting in exon skipping and
restored function. Though highly encouraging, this approach
is not necessarily suited to the underlying molecular cause of
most congenital myopathies, and the ability to efficiently correct
point mutations in vivo is a significant hurdle.

Whereas genome editing is not likely to be clinically applied in
congenital myopathy in the near future, other genetic approaches
are perhaps closer, and there has been proof of principle
in animal models. Lindqvist et al. delivered atrial/embryonic
myosin light chain 1 (MyLCl . encoded by MYL4) using
AAV to the tibialis anterior of KIActal"%Y mice in an attempt
to improve muscle force”. MYL4-treated muscles were hyper-
trophic and had a marked increase in steady-state isometric
maximal force production™. It remains to be seen whether sys-
temic delivery of MYL4 in males of this line can rescue the early
lethality caused by urethral obstruction™.

Building on previous positive results with mouse and dog mod-
els of X-linked myotubular myopathy (XLMTM)*'>*, the effi-
cacy of systemic intravenous AAV delivery of canine myotubu-
larin (Mtml) to dogs at 10 weeks of age (and already manifesting
XLMTM) was assessed. Not only was the intervention well tol-
erated but also it corrected skeletal muscle pathology body-wide;
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improved neurological function, respiratory function, gait, and
limb strength; and prolonged the usually shortened lifespan™.
Moreover, follow-up at four years post-treatment for two dogs
demonstrated findings similar to those of unaffected litter-
mates for multiple parameters™. Most excitingly, a phase I/II
clinical trial is under way for XLMTM using a single intrave-
nous dose of AAV8 hMTMI (ASPIRO trial; ClinicalTrials.gov
Identifier: NCT03199469). These advances for AAV approaches
are also significant because of possible translation to other
congenital myopathies.

Additional encouraging approaches for the centronuclear myopa-
thies include (a) targeting dynamin 2 (usually upregulated
in skeletal muscles from patients and mouse models with
myotubular myopathy) with a short hairpin RNA> or an antisense
oligonucleotide’®; (b) silencing mutant dynamin 2 in autosomal
dominant centronuclear myopathy using allele-specific small inter-
fering RNA (siRNA) sequences”; (c) a spliceosome-mediated
RNA trans-splicing strategy for dynamin 2°%; (d) viral deliv-
ery of Mtmr2, a close homologue of the causative disease gene
MTMI>; and (e) lowering phosphatidylinositol-3-phosphate
accumulation through PIK3C2B inhibition®’. Centronuclear
myopathy or other congenital myopathy patients with a confirmed
RYRI mutation are being included in a current clinical trial to
evaluate the clinical benefit of antioxidant therapy in RYRI
myopathy via thrice-daily oral/G tube n-acetylcysteine (Clini-
calTrials.gov Identifier: NCT02362425). This follows promising
preclinical data in RYR/ cell lines and a zebrafish model®.

Alongside the exploration of genetic approaches, more tradi-
tional and rapidly translatable approaches have been evaluated in
animal models for nemaline myopathy. Although nemaline
bodies are the hallmark pathological feature of nemaline myopa-
thy, small myofibres are also common, suggesting that promoting
muscle growth could be beneficial. Inhibiting myostatin in
the KlAcral"™Y nemaline myopathy mouse line using an
activin type IIB receptor monoclonal antibody (ActRIIB-mFc;
Acceleron Pharma, Cambridge, MA, USA) extended the usu-
ally shortened lifespan of male mice but did not improve
other disease features. Myostatin inhibition treatment using
mRK35 (Pfizer, New York, NY, USA) was investigated in the
TgACTAIP*#¢ mouse model of nemaline myopathy and was
found to be efficacious in normalising body weight, myofibre
force, and grip strength®.

Patients with nemaline myopathy, their families, and clinicians
have reported benefit for certain dietary supplements (for
example® -, and a previous study with mice®® were supportive).
However, supplements did not improve muscle strength in animal
models of nemaline myopathy: L-tyrosine in mouse and zebrafish
skeletal muscle alpha-actin models®’ and creatine, L-tyrosine,
L-carnitine, and taurine in a zebrafish nebulin model®.

It has been observed previously that patients lacking skeletal
muscle alpha-actin (ACTA1) retained high levels of the cardiac
(foetal) actin isoform (ACTC1) in skeletal muscle and that the
degree of ACTC1 expression determined the level of severity®.
Experimentally, overexpression of ACTC1 is able to rescue
Actal knockout mice’. Recently, we described that the loss of
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the predominant alpha-actin in zebrafish resulted in a very
mild phenotype because of compensatory upregulation of actin
paralogues’'. Intriguingly, this compensation was triggered by
mutation in the actcIb gene but did not result following knock-
down of Actclb, suggesting that the trigger was not the loss of
actin protein but something intrinsic to the mutated gene or
message. Determining the trigger for this compensatory response
may allow a similar response to be induced in the case of
ACTAI myopathy, resulting in compensatory ACTC1 expression
and reduced disease severity.

Carrier screening for congenital myopathies
Reproductive carrier screening programs for recessive diseases
have been in place for nearly 50 years, starting with Tay—Sachs
disease in the 1970s’”. Carrier screening aims to facilitate informed
reproductive decision making by identifying those couples at
risk of having an affected child with an (autosomal or X-linked)
recessive disorder’””. As congenital myopathies are often severe
diseases, they can be included in carrier screening programs
(for example, nebulin [NEB]-related nemaline myopathy)™.
Recommendations on carrier screening from professional
associations have been evolving toward recommendations for
broader screening. The American College of Obstetricians and
Gynaecologists (ACOG) 2017 Opinion 690 on carrier screen-
ing recommends that a carrier screening approach be “offered
to and discussed with each patient, ideally before pregnancy”’”.
Israel has a nationwide panethnic carrier screening program
in place, screening over 60,000 individuals a year for multiple
conditions’. In other countries, such as Australia, community
interest in carrier screening is being investigated’”’. The Aus-
tralian Federal Government, in its 2018 budget, announced a
$20 million research project into population-based reproduc-
tive carrier screening (http://www.health.gov.au/internet/budget/
publishing.nsf/Content/budget2018-factsheet65.htm).  Although
these programs will not remove the need for therapies, they
could have profound impacts on the frequency, morbidity, and
mortality of congenital myopathy.

Conclusions

Congenital myopathy genetics, molecular diagnostics, patho-
physiology, treatments, and prevention are advancing rapidly.
The next few years, moving from gene discovery toward under-
standing pathophysiology and developing therapies, will see a
need for changing skill sets and even broader multi-disciplinary
teams to be involved in congenital myopathy research.

Authors’ contributions
All authors contributed to drafting and editing the manuscript.

Grant information

Gianina Ravenscroft is supported by a National Health and
Medical Research Council (NHMRC) Career Development
Fellowship (APP1122952). Nigel G. Laing is supported by an
NHMRC Principal Research Fellowship (APP1117510).

The funders had no role in study design, data collection and
analysis, decision to publish, or preparation of the manuscript.

Page 6 of 9


http://www.health.gov.au/internet/budget/
publishing.nsf/Content/budget2018-factsheet65.htm
http://www.health.gov.au/internet/budget/
publishing.nsf/Content/budget2018-factsheet65.htm

References

F1000Research 2018, 7(F1000 Faculty Rev):1921 Last updated: 11 DEC 2018

F1000 recommended

20.

21.

Ravenscroft G, Davis MR, Lamont P, et al.: New era in genetics of early-onset
muscle disease: Breakthroughs and challenges. Semin Cell Dev Biol. 2017; 64:
160-70.

PubMed Abstract | Publisher Full Text

Boycott KM, Vanstone MR, Bulman DE, et al.: Rare-disease genetics in the era
of next-generation sequencing: discovery to translation. Nat Rev Genet. 2013;
14(10): 681-91.

PubMed Abstract | Publisher Full Text

Beecroft SJ, Lombard M, Mowat D, et al.: Genetics of neuromuscular fetal
akinesia in the genomics era. J Med Genet. 2018; 55(8): 505-14.

PubMed Abstract | Publisher Full Text

Gonorazky HD, Bonnemann CG, Dowling JJ: The genetics of congenital
myopathies. Handb Clin Neurol. 2018; 148: 549-64.
PubMed Abstract | Publisher Full Text

Agrawal PB, Pierson CR, Joshi M, et al.: SPEG interacts with myotubularin, and
its deficiency causes centronuclear myopathy with dilated cardiomyopathy.
Am J Hum Genet. 2014; 95(2): 218-26.

PubMed Abstract | Publisher Full Text | Free Full Text

Witting N, Werlauff U, Duno M, et al.: Phenotypes, genotypes, and prevalence of
congenital myopathies older than 5 years in Denmark. Neurol Genet. 2017; 3(2):
e140.

PubMed Abstract | Publisher Full Text | Free Full Text

Colombo I, Scoto M, Manzur AY, et al.: Congenital myopathies: Natural history
of a large pediatric cohort. Neurology. 2015; 84(1): 28-35.
PubMed Abstract | Publisher Full Text | Free Full Text

Ravenscroft G, Zaharieva |, Bortolotti CA, et al.: Bi-allelic mutations in MYL1
cause a severe congenital myopathy. Hum Mol Genet. 2018.
PubMed Abstract | Publisher Full Text

Malfatti E, Bohm J, Lacéne E, et al.: A Premature Stop Codon in MYO18B is
Associated with Severe Nemaline Myopathy with Cardiomyopathy.

J Neuromuscul Dis. 2015; 2(3): 219-27.

PubMed Abstract | Publisher Full Text | Free Full Text

Alazami AM, Kentab AY, Fageih E, et al.: A novel syndrome of Klippel-Feil
anomaly, myopathy, and characteristic facies is linked to a null mutation in
MYO18B. J Med Genet. 2015; 52(6): 400—4.

PubMed Abstract | Publisher Full Text

Lornage X, Malfatti E, Chéraud C, et al.: R ive MYPN mutations cause
cap myopathy with occasional nemaline rods. Ann Neurol. 2017; 81(3): 467—-73.
PubMed Abstract | Publisher Full Text | F1000 Recommendation

Miyatake S, Mitsuhashi S, Hayashi YK, et al.: Biallelic Mutations in MYPN,
Encoding Myopalladin, Are Associated with Childhood-Onset, Slowly
Progressive Nemaline Myopathy. Am J Hum Genet. 2017; 100(1): 169-78.
PubMed Abstract | Publisher Full Text | Free Full Text | F1000 Recommendation

Guimier A, Gordon CT, Godard F, et al.: Biallelic PPA2 Mutations Cause Sudden
Unexpected Cardiac Arrest in Infancy. Am J Hum Genet. 2016; 99(3): 666—73.
PubMed Abstract | Publisher Full Text | Free Full Text

Kennedy H, Haack TB, Hartill V, et al.: Sudden Cardiac Death Due to
Deficiency of the Mitochondrial Inorganic Pyrophosphatase PPA2. Am J Hum
Genet. 2016; 99(3): 674-82.

PubMed Abstract | Publisher Full Text | Free Full Text | F1000 Recommendation

O'Grady GL, Best HA, Sztal TE, et al.: Variants in the Oxidoreductase PYROXD1
Cause Early-Onset Myopathy with Internalized Nuclei and Myofibrillar
Disorganization. Am J Hum Genet. 2016; 99(5): 1086—105.

PubMed Abstract | Publisher Full Text | Free Full Text

Nilipour Y, Nafissi S, Tjust AE, et al.: Ryanodine receptor type 3 (RYR3) as a
novel gene associated with a myopathy with nemaline bodies. Eur J Neurol.
2018; 25(6): 841-7.

PubMed Abstract | Publisher Full Text

Donkervoort S, Chan SHS, Hayes LH, et al.: Cytoplasmic body pathology

in severe ACTA1-related myopathy in the absence of typical nemaline rods.
Neuromuscul Disord. 2017; 27(6): 531-6.

PubMed Abstract | Publisher Full Text | Free Full Text | F1000 Recommendation

Liewluck T, Sorenson EJ, Walkiewicz MA, et al.: Autosomal dominant distal
myopathy due to a novel ACTAT mutation. Neuromuscul Disord. 2017; 27(8):
742-6.

PubMed Abstract | Publisher Full Text | F1000 Recommendation

Kao JC, Liewluck T, Milone M: A novel ACTA1 mutation causing progressive
facioscapuloperoneal myopathy in an adult. J Clin Neurosci. 2018; 53: 261-2.
PubMed Abstract | Publisher Full Text | F1000 Recommendation

Schartner V, Romero NB, Donkervoort S, et al.: Dihydropyridine receptor
(DHPR, CACNA1S) congenital myopathy. Acta Neuropathol. 2017; 133(4): 517-33.
PubMed Abstract | Publisher Full Text | F1000 Recommendation

Kiselev A, Vaz R, Knyazeva A, et al.: De novo mutations in FLNC leading to
early-onset restrictive cardiomyopathy and congenital myopathy. Hum Mutat.
2018; 39(9): 1161-72.

PubMed Abstract | Publisher Full Text | F1000 Recommendation

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

Mannikké R, Wong L, Tester DJ, et al.: Dysfunction of NaV1.4, a skeletal
muscle voltage-gated sodium channel, in sudden infant death syndrome: a
case-control study. Lancet. 2018; 391(10129): 1483-92.

PubMed Abstract | Publisher Full Text | Free Full Text | F1000 Recommendation

Zaharieva IT, Thor MG, Oates EC, et al.: Loss-of-function mutations in SCN4A
cause severe foetal hypokinesia or ‘classical’ congenital myopathy. Brain.
2016; 139(Pt 3): 674-91.

PubMed Abstract | Publisher Full Text | Free Full Text

Sandaradura SA, Bournazos A, Mallawaarachchi A, et al.: Nemaline myopathy and
distal arthrogryposis associated with an autosomal recessive TNNT3 splice
variant. Hum Mutat. 2018; 39(3): 383-8.

PubMed Abstract | Publisher Full Text | Free Full Text

Oates EC, Jones KJ, Donkervoort S, et al.: Congenital Titinopathy:
Comprehensive characterization and pathogenic insights. Ann Neurol. 2018;
83(6): 1105-24.

PubMed Abstract | Publisher Full Text | Free Full Text

Altmann HM, Tester DJ, Will ML, et al.: Homozygous/Compound Heterozygous
Triadin Mutations Associated With Autosomal-Recessive Long-QT Syndrome
and Pediatric Sudden Cardiac Arrest: Elucidation of the Triadin Knockout
Syndrome. Circulation. 2015; 131(23): 2051-60.

PubMed Abstract | Publisher Full Text

Engel AG, Redhage KR, Tester DJ, et al.: Congenital myopathy associated
with the triadin knockout syndrome. Neurology. 2017; 88(12): 1153-6.

PubMed Abstract | Publisher Full Text | Free Full Text | F1000 Recommendation
Jungbluth H, Treves S, Zorzato F, et al.: Congenital myopathies: disorders of
excitation-contraction coupling and muscle contraction. Nat Rev Neurol. 2018;
14(3): 151-67.

PubMed Abstract | Publisher Full Text

Sagath L, Lehtokari VL, Vélipakka S, et al.: An Extended Targeted Copy
Number Variation Detection Array Including 187 Genes for the Diagnostics of
Neuromuscular Disorders. J Neuromuscul Dis. 2018; 5(3): 307-14.

PubMed Abstract | Publisher Full Text | Free Full Text | F1000 Recommendation
Karakaya M, Storbeck M, Strathmann EA, et al.: Targeted sequencing with
expanded gene profile enables high diagnostic yield in non-5g-spinal
muscular atrophies. Hum Mutat. 2018; 39(9): 1284-98.

PubMed Abstract | Publisher Full Text

Schofield D, Alam K, Douglas L, et al.: Cost-effectiveness of massively parallel
sequencing for diagnosis of paediatric muscle diseases. NPJ Genom Med.
2017; 2: pii: 4.

PubMed Abstract | Publisher Full Text | Free Full Text

Todd EJ, Yau KS, Ong R, et al.: Next generation sequencing in a large cohort of
patients presenting with neuromuscular disease before or at birth. Orphanet J
Rare Dis. 2015; 10: 148.

PubMed Abstract | Publisher Full Text | Free Full Text

Savarese M, Jonson PH, Huovinen S, et al.: The complexity of titin splicing
pattern in human adult skeletal muscles. Skelet Muscle. 2018; 8(1): 11.
PubMed Abstract | Publisher Full Text | Free Full Text

Savarese M, Maggi L, Vihola A, et al.: Interpreting Genetic Variants in Titin in
Patients With Muscle Disorders. JAMA Neurol. 2018; 75(5): 557-65.

PubMed Abstract | Publisher Full Text | Free Full Text

Cummings BB, Marshall JL, Tukiainen T, et al.: Improving genetic diagnosis
in Mendelian disease with transcriptome sequencing. Sci Trans/ Med. 2017;
9(386): pii: eaal5209.

PubMed Abstract | Publisher Full Text | Free Full Text | F1000 Recommendation

Petrikin JE, Cakici JA, Clark MM, et al.: The NSIGHT1-randomized controlled
trial: rapid whole-genome sequencing for accelerated etiologic diagnosis in
critically ill infants. NPJ Genom Med. 2018; 3: 6.

PubMed Abstract | Publisher Full Text | Free Full Text | F1000 Recommendation
de Winter JM, Ottenheijm CAC: Sarcomere Dysfunction in Nemaline Myopathy.
J Neuromuscul Dis. 2017; 4(2): 99-113.

PubMed Abstract | Publisher Full Text | Free Full Text

Ravenscroft G, Laing NG, Bénnemann CG: Pathophysiological concepts in the
congenital myopathies: blurring the boundaries, sharpening the focus. Brain.
2015; 138(Pt 2): 246-68.

PubMed Abstract | Publisher Full Text | Free Full Text

Rosen DR, Siddique T, Patterson D, et al.: Mutations in Cu/Zn superoxide
dismutase gene are associated with familial amyotrophic lateral sclerosis.
Nature. 1993; 362(6415): 59-62.

PubMed Abstract | Publisher Full Text | F1000 Recommendation

Meredith C, Herrmann R, Parry C, et al.: Mutations in the slow skeletal muscle
fiber myosin heavy chain gene (MYH7) cause laing early-onset distal myopathy
(MPD1). Am J Hum Genet. 2004; 75(4): 703-8.

PubMed Abstract | Publisher Full Text | Free Full Text

Dowling JJ, D Gonorazky H, Cohn RD, et al.: Treating pediatric neuromuscular
disorders: The future is now. Am J Med Genet A. 2018; 176(4): 804—41.
PubMed Abstract | Publisher Full Text | Free Full Text

Aartsma-Rus A, Krieg AM: FDA Approves Eteplirsen for Duchenne Muscular

Page 7 of 9


http://www.ncbi.nlm.nih.gov/pubmed/27519468
http://dx.doi.org/10.1016/j.semcdb.2016.08.002
http://www.ncbi.nlm.nih.gov/pubmed/23999272
http://dx.doi.org/10.1038/nrg3555
http://www.ncbi.nlm.nih.gov/pubmed/29959180
http://dx.doi.org/10.1136/jmedgenet-2018-105266
http://www.ncbi.nlm.nih.gov/pubmed/29478600
http://dx.doi.org/10.1016/B978-0-444-64076-5.00036-3
http://www.ncbi.nlm.nih.gov/pubmed/25087613
http://dx.doi.org/10.1016/j.ajhg.2014.07.004
http://www.ncbi.nlm.nih.gov/pmc/articles/4129406
http://www.ncbi.nlm.nih.gov/pubmed/28357410
http://dx.doi.org/10.1212/NXG.0000000000000140
http://www.ncbi.nlm.nih.gov/pmc/articles/5362145
http://www.ncbi.nlm.nih.gov/pubmed/25428687
http://dx.doi.org/10.1212/WNL.0000000000001110
http://www.ncbi.nlm.nih.gov/pmc/articles/4336094
http://www.ncbi.nlm.nih.gov/pubmed/30215711
http://dx.doi.org/10.1093/hmg/ddy320
http://www.ncbi.nlm.nih.gov/pubmed/27858739
http://dx.doi.org/10.3233/JND-150085
http://www.ncbi.nlm.nih.gov/pmc/articles/5240573
http://www.ncbi.nlm.nih.gov/pubmed/25748484
http://dx.doi.org/10.1136/jmedgenet-2014-102964
https://f1000.com/prime/727328126
http://www.ncbi.nlm.nih.gov/pubmed/28220527
http://dx.doi.org/10.1002/ana.24900
https://f1000.com/prime/727328126
https://f1000.com/prime/727146623
http://www.ncbi.nlm.nih.gov/pubmed/28017374
http://dx.doi.org/10.1016/j.ajhg.2016.11.017
http://www.ncbi.nlm.nih.gov/pmc/articles/5223057
https://f1000.com/prime/727146623
http://www.ncbi.nlm.nih.gov/pubmed/27523598
http://dx.doi.org/10.1016/j.ajhg.2016.06.021
http://www.ncbi.nlm.nih.gov/pmc/articles/5010643
https://f1000.com/prime/726630668
http://www.ncbi.nlm.nih.gov/pubmed/27523597
http://dx.doi.org/10.1016/j.ajhg.2016.06.027
http://www.ncbi.nlm.nih.gov/pmc/articles/5011043
https://f1000.com/prime/726630668
http://www.ncbi.nlm.nih.gov/pubmed/27745833
http://dx.doi.org/10.1016/j.ajhg.2016.09.005
http://www.ncbi.nlm.nih.gov/pmc/articles/5097943
http://www.ncbi.nlm.nih.gov/pubmed/29498452
http://dx.doi.org/10.1111/ene.13607
https://f1000.com/prime/727721050
http://www.ncbi.nlm.nih.gov/pubmed/28416349
http://dx.doi.org/10.1016/j.nmd.2017.02.012
http://www.ncbi.nlm.nih.gov/pmc/articles/5918412
https://f1000.com/prime/727721050
https://f1000.com/prime/727858614
http://www.ncbi.nlm.nih.gov/pubmed/28606400
http://dx.doi.org/10.1016/j.nmd.2017.05.003
https://f1000.com/prime/727858614
https://f1000.com/prime/733191331
http://www.ncbi.nlm.nih.gov/pubmed/29731279
http://dx.doi.org/10.1016/j.jocn.2018.04.044
https://f1000.com/prime/733191331
https://f1000.com/prime/727143365
http://www.ncbi.nlm.nih.gov/pubmed/28012042
http://dx.doi.org/10.1007/s00401-016-1656-8
https://f1000.com/prime/727143365
https://f1000.com/prime/733368026
http://www.ncbi.nlm.nih.gov/pubmed/29858533
http://dx.doi.org/10.1002/humu.23559
https://f1000.com/prime/733368026
https://f1000.com/prime/732949831
http://www.ncbi.nlm.nih.gov/pubmed/29605429
http://dx.doi.org/10.1016/S0140-6736(18)30021-7
http://www.ncbi.nlm.nih.gov/pmc/articles/5899997
https://f1000.com/prime/732949831
http://www.ncbi.nlm.nih.gov/pubmed/26700687
http://dx.doi.org/10.1093/brain/awv352
http://www.ncbi.nlm.nih.gov/pmc/articles/4766374
http://www.ncbi.nlm.nih.gov/pubmed/29266598
http://dx.doi.org/10.1002/humu.23385
http://www.ncbi.nlm.nih.gov/pmc/articles/5805634
http://www.ncbi.nlm.nih.gov/pubmed/29691892
http://dx.doi.org/10.1002/ana.25241
http://www.ncbi.nlm.nih.gov/pmc/articles/6105519
http://www.ncbi.nlm.nih.gov/pubmed/25922419
http://dx.doi.org/10.1161/CIRCULATIONAHA.115.015397
https://f1000.com/prime/727312226
http://www.ncbi.nlm.nih.gov/pubmed/28202702
http://dx.doi.org/10.1212/WNL.0000000000003745
http://www.ncbi.nlm.nih.gov/pmc/articles/5373784
https://f1000.com/prime/727312226
http://www.ncbi.nlm.nih.gov/pubmed/29391587
http://dx.doi.org/10.1038/nrneurol.2017.191
https://f1000.com/prime/734009004
http://www.ncbi.nlm.nih.gov/pubmed/30040739
http://dx.doi.org/10.3233/JND-170298
http://www.ncbi.nlm.nih.gov/pmc/articles/6087456
https://f1000.com/prime/734009004
http://www.ncbi.nlm.nih.gov/pubmed/29858556
http://dx.doi.org/10.1002/humu.23560
http://www.ncbi.nlm.nih.gov/pubmed/29152331
http://dx.doi.org/10.1038/s41525-017-0006-7
http://www.ncbi.nlm.nih.gov/pmc/articles/5677979
http://www.ncbi.nlm.nih.gov/pubmed/26578207
http://dx.doi.org/10.1186/s13023-015-0364-0
http://www.ncbi.nlm.nih.gov/pmc/articles/4650299
http://www.ncbi.nlm.nih.gov/pubmed/29598826
http://dx.doi.org/10.1186/s13395-018-0156-z
http://www.ncbi.nlm.nih.gov/pmc/articles/5874998
http://www.ncbi.nlm.nih.gov/pubmed/29435569
http://dx.doi.org/10.1001/jamaneurol.2017.4899
http://www.ncbi.nlm.nih.gov/pmc/articles/5885217
https://f1000.com/prime/727520084
http://www.ncbi.nlm.nih.gov/pubmed/28424332
http://dx.doi.org/10.1126/scitranslmed.aal5209
http://www.ncbi.nlm.nih.gov/pmc/articles/5548421
https://f1000.com/prime/727520084
https://f1000.com/prime/732698624
http://www.ncbi.nlm.nih.gov/pubmed/29449963
http://dx.doi.org/10.1038/s41525-018-0045-8
http://www.ncbi.nlm.nih.gov/pmc/articles/5807510
https://f1000.com/prime/732698624
http://www.ncbi.nlm.nih.gov/pubmed/28436394
http://dx.doi.org/10.3233/JND-160200
http://www.ncbi.nlm.nih.gov/pmc/articles/5467716
http://www.ncbi.nlm.nih.gov/pubmed/25552303
http://dx.doi.org/10.1093/brain/awu368
http://www.ncbi.nlm.nih.gov/pmc/articles/4306824
https://f1000.com/prime/12796956
http://www.ncbi.nlm.nih.gov/pubmed/8446170
http://dx.doi.org/10.1038/362059a0
https://f1000.com/prime/12796956
http://www.ncbi.nlm.nih.gov/pubmed/15322983
http://dx.doi.org/10.1086/424760
http://www.ncbi.nlm.nih.gov/pmc/articles/1182058
http://www.ncbi.nlm.nih.gov/pubmed/28889642
http://dx.doi.org/10.1002/ajmg.a.38418
http://www.ncbi.nlm.nih.gov/pmc/articles/5900978

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

Dystrophy: The Next Chapter in the Eteplirsen Saga. Nucleic Acid Ther. 2017;
27(1): 1-3.

PubMed Abstract | Publisher Full Text | Free Full Text

Shimizu-Motohashi Y, Murakami T, Kimura E, et al.: Exon skipping for Duchenne
muscular dystrophy: a systematic review and meta-analysis. Orphanet J Rare
Dis. 2018; 13(1): 93.

PubMed Abstract | Publisher Full Text | Free Full Text

Campbell C, Selby K, McMillan H, et al.: Response to the Canadian Agency for
Drugs and Technologies in Health and Institut national d’excellence en santé
et en services sociaux decision regarding nusinersen for Spinal Muscular
Atrophy. Can J Neurol Sci. 2018; 45(5): 516-7.

PubMed Abstract | Publisher Full Text

Prasad V: Nusinersen for Spinal Muscular Atrophy: Are We Paying Too Much
for Too Little? JAMA Pediatr. 2018; 172(2): 123-5.
PubMed Abstract | Publisher Full Text

Amoasii L, Long C, Li H, et al.: Single-cut genome editing restores dystrophin
expression in a new mouse model of muscular dystrophy. Sci Trans/ Med. 2017;
9(418): pii: eaan8081.

PubMed Abstract | Publisher Full Text | Free Full Text

Amoasii L, Hildyard JCW, Li H, et al.: Gene editing restores dystrophin
expression in a canine model of Duchenne muscular dystrophy. Science. 2018;
362(6410): 86-91.

PubMed Abstract | Publisher Full Text | Free Full Text | F1000 Recommendation

Long C, Amoasii L, Mireault AA, et al.: Postnatal genome editing partially
restores dystrophin expression in a mouse model of muscular dystrophy.
Science. 2016; 351(6271): 400-3.

PubMed Abstract | Publisher Full Text | Free Full Text | F1000 Recommendation

Lindqvist J, Levy Y, Pati-Alam A, et al.: Modulating myosin restores muscle
function in a mouse model of nemaline myopathy. Ann Neurol. 2016; 79(5):
717-25.

PubMed Abstract | Publisher Full Text | Free Full Text | F1000 Recommendation

Tinklenberg J, Meng H, Yang L, et al.: Treatment with ActRIIB-mFc Produces
Myofiber Growth and Improves Lifespan in the Acta? H40Y Murine Model of
Nemaline Myopathy. Am J Pathol. 2016; 186(6): 1568—81.

PubMed Abstract | Publisher Full Text | Free Full Text | F1000 Recommendation

Childers MK, Joubert R, Poulard K, et al.: Gene therapy prolongs survival and
restores function in murine and canine models of myotubular myopathy. Sci
Transl Med. 2014; 6(220): 220ra10.

PubMed Abstract | Publisher Full Text | Free Full Text

Lawlor MW, Armstrong D, Viola MG, et al.: Enzyme replacement therapy
rescues weakness and improves muscle pathology in mice with X-linked
myotubular myopathy. Hum Mol Genet. 2013; 22(8): 1525-38.

PubMed Abstract | Publisher Full Text | Free Full Text | F1000 Recommendation

Mack DL, Poulard K, Goddard MA, et al.: Systemic AAV8-Mediated Gene
Therapy Drives Whole-Body Correction of Myotubular Myopathy in Dogs. Mo/
Ther. 2017; 25(4): 839-54.

PubMed Abstract | Publisher Full Text | Free Full Text | F1000 Recommendation

Elverman M, Goddard MA, Mack D, et al.: Long-term effects of systemic
gene therapy in a canine model of myotubular myopathy. Muscle Nerve. 2017;
56(5): 943-53.

PubMed Abstract | Publisher Full Text | Free Full Text | F1000 Recommendation

Tasfaout H, Lionello VM, Kretz C, et al.: Single Intramuscular Injection of
AAV-shRNA Reduces DNM2 and Prevents Myotubular Myopathy in Mice. Mo/
Ther. 2018; 26(4): 1082-92.

PubMed Abstract | Publisher Full Text | Free Full Text | F1000 Recommendation

Tasfaout H, Buono S, Guo S, et al.: Antisense oligonucleotide-mediated
Dnm2 knockdown prevents and reverts myotubular myopathy in mice. Nat
Commun. 2017; 8: 15661.

PubMed Abstract | Publisher Full Text | Free Full Text | F1000 Recommendation

Trochet D, Prudhon B, Beuvin M, et al.: Allele-specific silencing therapy for
Dynamin 2-related dominant centronuclear myopathy. EMBO Mol Med. 2018;
10(2): 239-53.

PubMed Abstract | Publisher Full Text | Free Full Text

Trochet D, Prudhon B, Jollet A, et al.: Reprogramming the Dynamin 2 mRNA by
Spliceosome-mediated RNA Trans-splicing. Mol Ther Nucleic Acids. 2016; 5(9):
e362.

PubMed Abstract | Publisher Full Text | Free Full Text

Daniele N, Moal C, Julien L, et al.: Intravenous Administration of a MTMR2-
Encoding AAV Vector Ameliorates the Phenotype of Myotubular Myopathy in

F1000Research 2018, 7(F1000 Faculty Rev):1921 Last updated: 11 DEC 2018

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

Mice. J Neuropathol Exp Neurol. 2018; 77(4): 282-95.
PubMed Abstract | Publisher Full Text | Free Full Text

Raess MA, Cowling BS, Bertazzi DL, et al.: Expression of the neuropathy-
associated MTMR2 gene rescues MTM1-associated myopathy. Hum Mol Genet.
2017; 26(19): 3736—48.

PubMed Abstract | Publisher Full Text

E Sabha N, Volpatti JR, Gonorazky H, et al.: PIK3C2B inhibition improves
function and prolongs survival in myotubular myopathy animal models. J Clin
Invest. 2016; 126(9): 3613-25.

PubMed Abstract | Publisher Full Text | Free Full Text | F1000 Recommendation

Dowling JJ, Arbogast S, Hur J, et al.: Oxidative stress and successful antioxidant
treatment in models of RYR1-related myopathy. Brain. 2012; 135(Pt 4):

1115-27.

PubMed Abstract | Publisher Full Text | Free Full Text

Tinklenberg JA, Siebers EM, Beatka MJ, et al.: Myostatin inhibition using mRK35
produces skeletal muscle growth and tubular aggregate formation in wild
type and TgACTA1°2%¢ nemaline myopathy mice. Hum Mol Genet. 2018; 27(4):
638-48.

PubMed Abstract | Publisher Full Text | Free Full Text

Kalita D: A new treatment for congenital nonprogressive nemaline myopathy.
J Orthomol Med. 1989; 4(2).
Reference Source

Ryan MM, Sy C, Rudge S, et al.: Dietary L-tyrosine supplementation in nemaline
myopathy. J Child Neurol. 2008; 23(6): 609—-13.
PubMed Abstract | Publisher Full Text

Nguyen MA, Joya JE, Kee AJ, et al.: Hypertrophy and dietary tyrosine ameliorate
the phenotypes of a mouse model of severe nemaline myopathy. Brain. 2011;
134(Pt 12): 3516-29.

PubMed Abstract | Publisher Full Text

Messineo AM, Gineste C, Sztal TE, et al.: L-tyrosine supplementation does

not ameliorate skeletal muscle dysfunction in zebrafish and mouse models
of dominant le a-actin r line myopathy. Sci Rep. 2018; 8(1):
11490.

PubMed Abstract | Publisher Full Text | Free Full Text

Sztal TE, McKaige EA, Williams C, et al.: Testing of therapies in a novel nebulin
nemaline myopathy model demonstrate a lack of efficacy. Acta Neuropathol
Commun. 2018; 6(1): 40.

PubMed Abstract | Publisher Full Text | Free Full Text

Nowak KJ, Sewry CA, Navarro C, et al.: Nemaline myopathy caused by
absence of alpha-skeletal muscle actin. Ann Neurol. 2007; 61(2): 175-84.
PubMed Abstract | Publisher Full Text | F1000 Recommendation

Nowak KJ, Ravenscroft G, Jackaman C, et al.: Rescue of skeletal muscle
alpha-actin-null mice by cardiac (fetal) alpha-actin. J Cell Biol. 2009; 185(5):
903-15.

PubMed Abstract | Publisher Full Text | Free Full Text | F1000 Recommendation

Sztal TE, McKaige EA, Williams C, et al.: Genetic compensation triggered by
actin mutation prevents the muscle damage caused by loss of actin protein.
PLoS Genet. 2018; 14(2): e1007212.

PubMed Abstract | Publisher Full Text | Free Full Text

Kaback M, Lim-Steele J, Dabholkar D, et al.: Tay-Sachs disease--carrier
screening, prenatal diagnosis, and the molecular era. An international
perspective, 1970 to 1993. The International TSD Data Collection Network.
JAMA. 1993; 270(19): 2307—-15.

PubMed Abstract | Publisher Full Text

Henneman L, Borry P, Chokoshvili D, et al.: Responsible implementation of
expanded carrier screening. Eur J Hum Genet. 2016; 24(6): e1—-e12.
PubMed Abstract | Publisher Full Text | Free Full Text

Haque IS, Lazarin GA, Kang HP, et al.: Modeled Fetal Risk of Genetic Diseases
Identified by Expanded Carrier Screening. JAMA. 2016; 316(7): 734—-42.
PubMed Abstract | Publisher Full Text

Committee on Genetics: Committee Opinion No. 690: Carrier Screening in the
Age of Genomic Medicine. Obstet Gynecol. 2017; 129(3): e35—e40.

PubMed Abstract | Publisher Full Text

Zlotogora J, Grotto |, Kaliner E, et al.: The Israeli national population program of
genetic carrier screening for reproductive purposes. Genet Med. 2016; 18(2):
203-6.

PubMed Abstract | Publisher Full Text

Ong R, Howting D, Rea A, et al.: Measuring the impact of genetic knowledge on
intentions and attitudes of the community towards expanded preconception
carrier screening. J Med Genet. 2018; 55(11): 744-52.

PubMed Abstract | Publisher Full Text

Page 8 of 9


http://www.ncbi.nlm.nih.gov/pubmed/27929755
http://dx.doi.org/10.1089/nat.2016.0657
http://www.ncbi.nlm.nih.gov/pmc/articles/5312460
http://www.ncbi.nlm.nih.gov/pubmed/29907124
http://dx.doi.org/10.1186/s13023-018-0834-2
http://www.ncbi.nlm.nih.gov/pmc/articles/6003096
http://www.ncbi.nlm.nih.gov/pubmed/30039778
http://dx.doi.org/10.1017/cjn.2018.59
http://www.ncbi.nlm.nih.gov/pubmed/29228077
http://dx.doi.org/10.1001/jamapediatrics.2017.4360
http://www.ncbi.nlm.nih.gov/pubmed/29187645
http://dx.doi.org/10.1126/scitranslmed.aan8081
http://www.ncbi.nlm.nih.gov/pmc/articles/5749406
https://f1000.com/prime/733885238
http://www.ncbi.nlm.nih.gov/pubmed/30166439
http://dx.doi.org/10.1126/science.aau1549
http://www.ncbi.nlm.nih.gov/pmc/articles/6205228
https://f1000.com/prime/733885238
https://f1000.com/prime/726050662
http://www.ncbi.nlm.nih.gov/pubmed/26721683
http://dx.doi.org/10.1126/science.aad5725
http://www.ncbi.nlm.nih.gov/pmc/articles/4760628
https://f1000.com/prime/726050662
https://f1000.com/prime/726155737
http://www.ncbi.nlm.nih.gov/pubmed/26891371
http://dx.doi.org/10.1002/ana.24619
http://www.ncbi.nlm.nih.gov/pmc/articles/4950341
https://f1000.com/prime/726155737
https://f1000.com/prime/726306489
http://www.ncbi.nlm.nih.gov/pubmed/27102768
http://dx.doi.org/10.1016/j.ajpath.2016.02.008
http://www.ncbi.nlm.nih.gov/pmc/articles/4901141
https://f1000.com/prime/726306489
http://www.ncbi.nlm.nih.gov/pubmed/24452262
http://dx.doi.org/10.1126/scitranslmed.3007523
http://www.ncbi.nlm.nih.gov/pmc/articles/4105197
https://f1000.com/prime/717997983
http://www.ncbi.nlm.nih.gov/pubmed/23307925
http://dx.doi.org/10.1093/hmg/ddt003
http://www.ncbi.nlm.nih.gov/pmc/articles/3605830
https://f1000.com/prime/717997983
https://f1000.com/prime/727345882
http://www.ncbi.nlm.nih.gov/pubmed/28237839
http://dx.doi.org/10.1016/j.ymthe.2017.02.004
http://www.ncbi.nlm.nih.gov/pmc/articles/5383631
https://f1000.com/prime/727345882
https://f1000.com/prime/727472006
http://www.ncbi.nlm.nih.gov/pubmed/28370029
http://dx.doi.org/10.1002/mus.25658
http://www.ncbi.nlm.nih.gov/pmc/articles/5620115
https://f1000.com/prime/727472006
https://f1000.com/prime/732806769
http://www.ncbi.nlm.nih.gov/pubmed/29506908
http://dx.doi.org/10.1016/j.ymthe.2018.02.008
http://www.ncbi.nlm.nih.gov/pmc/articles/6080128
https://f1000.com/prime/732806769
https://f1000.com/prime/727693157
http://www.ncbi.nlm.nih.gov/pubmed/28589938
http://dx.doi.org/10.1038/ncomms15661
http://www.ncbi.nlm.nih.gov/pmc/articles/5467247
https://f1000.com/prime/727693157
http://www.ncbi.nlm.nih.gov/pubmed/29246969
http://dx.doi.org/10.15252/emmm.201707988
http://www.ncbi.nlm.nih.gov/pmc/articles/5801507
http://www.ncbi.nlm.nih.gov/pubmed/27623444
http://dx.doi.org/10.1038/mtna.2016.67
http://www.ncbi.nlm.nih.gov/pmc/articles/5056991
http://www.ncbi.nlm.nih.gov/pubmed/29408998
http://dx.doi.org/10.1093/jnen/nly002
http://www.ncbi.nlm.nih.gov/pmc/articles/5939852
http://www.ncbi.nlm.nih.gov/pubmed/28934386
http://dx.doi.org/10.1093/hmg/ddx258
https://f1000.com/prime/726664265
http://www.ncbi.nlm.nih.gov/pubmed/27548528
http://dx.doi.org/10.1172/JCI86841
http://www.ncbi.nlm.nih.gov/pmc/articles/5004942
https://f1000.com/prime/726664265
http://www.ncbi.nlm.nih.gov/pubmed/22418739
http://dx.doi.org/10.1093/brain/aws036
http://www.ncbi.nlm.nih.gov/pmc/articles/3326256
http://www.ncbi.nlm.nih.gov/pubmed/29293963
http://dx.doi.org/10.1093/hmg/ddx431
http://www.ncbi.nlm.nih.gov/pmc/articles/5886278
http://orthomolecular.org/library/jom/1989/pdf/1989-v04n02-p070.pdf
http://www.ncbi.nlm.nih.gov/pubmed/18079309
http://dx.doi.org/10.1177/0883073807309794
http://www.ncbi.nlm.nih.gov/pubmed/22067542
http://dx.doi.org/10.1093/brain/awr274
http://www.ncbi.nlm.nih.gov/pubmed/30065346
http://dx.doi.org/10.1038/s41598-018-29437-z
http://www.ncbi.nlm.nih.gov/pmc/articles/6068151
http://www.ncbi.nlm.nih.gov/pubmed/29848386
http://dx.doi.org/10.1186/s40478-018-0546-9
http://www.ncbi.nlm.nih.gov/pmc/articles/5977763
https://f1000.com/prime/1060958
http://www.ncbi.nlm.nih.gov/pubmed/17187373
http://dx.doi.org/10.1002/ana.21035
https://f1000.com/prime/1060958
https://f1000.com/prime/1160845
http://www.ncbi.nlm.nih.gov/pubmed/19468071
http://dx.doi.org/10.1083/jcb.200812132
http://www.ncbi.nlm.nih.gov/pmc/articles/2711600
https://f1000.com/prime/1160845
http://www.ncbi.nlm.nih.gov/pubmed/29420541
http://dx.doi.org/10.1371/journal.pgen.1007212
http://www.ncbi.nlm.nih.gov/pmc/articles/5821405
http://www.ncbi.nlm.nih.gov/pubmed/8230592
http://dx.doi.org/10.1001/jama.1993.03510190063028
http://www.ncbi.nlm.nih.gov/pubmed/26980105
http://dx.doi.org/10.1038/ejhg.2015.271
http://www.ncbi.nlm.nih.gov/pmc/articles/4867464
http://www.ncbi.nlm.nih.gov/pubmed/27533158
http://dx.doi.org/10.1001/jama.2016.11139
http://www.ncbi.nlm.nih.gov/pubmed/28225425
http://dx.doi.org/10.1097/AOG.0000000000001951
http://www.ncbi.nlm.nih.gov/pubmed/25880436
http://dx.doi.org/10.1038/gim.2015.55
http://www.ncbi.nlm.nih.gov/pubmed/30068663
http://dx.doi.org/10.1136/jmedgenet-2018-105362

FIOOOResearch F1000Research 2018, 7(F1000 Faculty Rev):1921 Last updated: 11 DEC 2018

Open Peer Review

Current Referee Status: v v

Editorial Note on the Review Process

F1000 Faculty Reviews are commissioned from members of the prestigious F1000 Faculty and are edited as a
service to readers. In order to make these reviews as comprehensive and accessible as possible, the referees
provide input before publication and only the final, revised version is published. The referees who approved the
final version are listed with their names and affiliations but without their reports on earlier versions (any comments
will already have been addressed in the published version).

The referees who approved this article are:

1 Dae-Seong Kim Department of Neurology, Pusan National University Yangsan Hospital, Yangsan, South
Korea
Competing Interests: No competing interests were disclosed.

o> Edmar Zanoteli Department of Neurology, School of Medicine, University of Sdo Paulo, Sdo Paulo, Brazil
Competing Interests: No competing interests were disclosed.

The benefits of publishing with F1000Research:

®  Your article is published within days, with no editorial bias

®  You can publish traditional articles, null/negative results, case reports, data notes and more
® The peer review process is transparent and collaborative

®  Your article is indexed in PubMed after passing peer review

® Dedicated customer support at every stage

For pre-submission enquiries, contact research@f1000.com F](ID Resea I‘Ch

Page 9 of 9


http://f1000research.com/collections/f1000-faculty-reviews/about-this-channel
http://f1000.com/prime/thefaculty

