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o Hypertrophic cardiomyopathy (HCM) is a prevalent hereditary heart disease, with an

incidence of 1:500.

o HCM may be a multifactorial or monogenic disorder and is often transmitted in an autosomal

dominant manner.
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TRIM 63

This gene encodes a member of the RING zinc finger protein family found in striated muscle and iris. The product
of this gene is an E3 ubiquitin ligase that localizes to the Z-line and M-line lattices of myofibrils. This protein plays
an important role in the atrophy of skeletal and cardiac muscle and is required for the degradation of myosin heavy

chain proteins, myosin light chain, myosin binding protein, and for muscle-type creatine kinase.

* 606131
TRIPARTITE MOTIF-CONTAINING PROTEIN 63; TRIM63

Alternative titles; symbols

E3 UBIQUITIN PROTEIN LIGASE TRIM63

RING FINGER PROTEIN 28; RNEF28

STRIATED MUSCLE RING ZINC FINGER PROTEIN; SMRZ
MUSCLE-SPECIFIC RING FINGER PROTEIN 1; MURF1

HGNC Approved Gene Symbol: TRIM63
Cytogenetic location: Ip36.11 Genomic coordinates (GRCh38): 1:26,051,301-26,067,630 (from NCBI)




Human molecular genetic and functional studies
identify TRIM63, encoding Muscle RING Finger
Protein 1, as a novel gene for human hypertrophic
cardiomyopathy
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Abstract

Rationale: A delicate balance between protein synthesis and degradation maintains cardiac size
and function. TRIM63 encoding Muscle RING Finger 1 (MuRF1) maintains muscle protein
homeostasis by tagging the sarcomere proteins with ubiquitin for subsequent degradation by the
ubiquitin-proteasome system (UPS).

Objective: To determine the pathogenic role of TRIM63 in human hypertrophic cardiomyopathy
(HCM).

Methods and results: Sequencing of TRIMB3 gene in 302 HCM probands (250 white individuals)
and 339 control subjects (262 white individuals) led to identification of 2 missense (p.A48V and
p.I1130M) and a deletion (p.Q247*) variants exclusively in the HCM probands. These 3 variants were
absent in 751 additional control subjects screened by TagMan assays. Likewise, rare variants were
enriched in the white HCM population (11/250, 4.4% versus 3/262, 1.1%, respectively, P=0.024).
Expression of the mutant TRIM63 was associated with mislocalization of TRIM63 to sarcomere Z
disks, impaired auto-ubiquitination, reduced ubiquitination and UPS-mediated degradation of
myosin heavy chain 6, cardiac myosin binding protein C, calcineurin (PPP3CB), and p-MTOR in
adult cardiac myocytes. Induced expression of the mutant TRIMB3 in the mouse heart was
associated with cardiac hypertrophy, activation of the MTOR-S6K and calcineurin pathways, and
expression of the hypertrophic markers, which were normalized on turning off expression of the
mutant protein.

Conclusions: TRIM63 mutations, identified in patients with HCM, impart loss-of-function effects
on E3 ligase activity and are probably causal mutations in HCM. The findings implicate impaired
protein degradation in the pathogenesis of HCM.

TRIM63
p.Ala48Val
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Does p.Q247X in TRIM63 cause human hypertrophic
cardiomyopathy?
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Affiliations + expand
PMID: 24436435 DOI: 10.1161/CIRCRESAHA.114.302662

Abstract

Rationale: Variants in TRIM63, including a nonsense mutation (p.Q247X), have been suggested
recently to cause hypertrophic cardiomyopathy.

Objective: To verify pathogenicity of TRIM63 p.Q247X detected by whole-exome sequencing in a
symptomless professional sports player seeking medical advice because of a prolonged QT interval
found during a routine check-up.

Methods and results: Clinical studies were performed in the proband and his mother, who also
carried TRIM63 p.Q247X. No evidence of hypertrophic cardiomyopathy was found in either person.

Conclusions: The p.Q247X variant in TRIM63 is not likely to be a highly penetrant variant causing
hypertrophic cardiomyopathy.

Keywords: TRIMG3 protein, human; cardiomyopathy, hypertrophic.




Homozygous Nonsense Mutation p.Q274X in TRIM63
(MuRF1) in a Patient with Mild Skeletal Myopathy
and Cardiac Hypertrophy
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Abstract

TRIM63 mutations have been described as a potential cause for cardiac and skeletal myopathy in
only one family so far. We describe a new patient carrying the same homozygous TRIMG3
nonsense mutation ¢.739 C>T p.Q247X, that was originally reported in two members of a Spanish
family manifesting cardiac hypertrophy. One of these original patients also had an additional
heterozygous mutation in TRIM54 and a much more severe phenotype also involving skeletal
muscles, and a digenic inheritance was therefore suggested. Our case report confirms the role of
TRIM63 as a new cardiac myopathy gene, although it is unclear whether the homozygous p.Q247X
mutation alone is sufficient to cause an additional skeletal myopathy.

Keywords: MuRF1; Myopathy; TRIM63; cardiac hypertrophy; hypertrophic cardiomyopathy;
myopathy with internalized capillaries.




Mutations in TRIMé63 cause an autosomal-recessive
form of hypertrophic cardiomyopathy
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Abstract

Objective: Up to 50% of patients with hypertrophic cardiomyopathy (HCM) show no disease-
causing variants in genetic studies. TRIM63 has been suggested as a candidate gene for the
development of cardiomyopathies, although evidence for a causative role in HCM is limited. We
sought to investigate the relationship between rare variants in TRIM63 and the development of
HCM.

Methods: TRIME3 was sequenced by next generation sequencing in 4867 index cases with a
clinical diagnosis of HCM and in 3628 probands with other cardiomyopathies. Additionally, 3136
index cases with familial cardiovascular diseases other than cardiomyopathy (mainly
channelopathies and aortic diseases) were used as controls.

Results: Sixteen index cases with rare homozygous or compound heterozygous variants in TRIME3
(15 HCM and one restrictive cardiomyopathy) were included. No homozygous or compound
heterozygous were identified in the control population. Familial evaluation showed that only
homozygous and compound heterozygous had signs of disease, whereas all heterozygous family
members were healthy. The mean age at diagnosis was 35 years (range 15-69). Fifty per cent of
patients had concentric left ventricular hypertrophy (LVH) and 45% were asymptomatic at the
moment of the first examination. Significant degrees of late gadolinium enhancement were
detected in 80% of affected individuals, and 20% of patients had left ventricular (LV) systolic
dysfunction. Fifty per cent had non-sustained ventricular tachycardia. Twenty per cent of patients
suffered an adverse cerebrovascular event (20%).

Conclusion: TRIM63 appears to be an uncommon cause of HCM inherited in an autosomal-
recessive manner and associated with concentric LVH and a high rate of LV dysfunction.
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Case Report: Two New Cases of Autosomal-Recessive Hypertrophic
Cardiomyopathy Associated With TRIM63-Compound Heterozygous Variant.
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Ethnicity, consanguinity, and genetic architecture of hypertrophic
cardiomyopathy.
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TRIM63:¢.277C>T, p.GIn93
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