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§3 Introduction

Inherited dilated cardiomyopathy is characterised by enlargement of the heart, ventricular dilation and normal or
reduced thickness of the left ventricular wall (Figure 1). Patients display impaired ventricular contractility and
commonly progressive heart disease which may result in heart failure if left untreated.! Inherited dilated
cardiomyopathy has been associated with mutations in >50 genes, many genes encode for structural proteins of the
cardiac sarcomere (e.g. TTN, MYH7, TNNT2, MYBPC(C3).%3

Normal Dilated Cardiomyopathy

Figure 1:

Structural changes to the heart in

dilated Cardiomyopathy:

- enlargement,

- ventricular dilation,

- reduced left ventricular wall
thickness
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LMODZ2 encodes leiomodin-2 (LMOD2), an actin filament associated protein. LMOD?2 binds the pointed-end of the LMOD?2

sarcomeric thin filament and regulates thin filament length in chicken, mouse and human cardiomyocytes.*’

Figure 2:

LMOD?2 is a protein of the cardiac
sarcomere

LMOD?2 localises to the thin filament
pointed ends where it is involved in
regulating thin filament length.

Recently, a single patient with homozygous nonsense variant in LMOD2 (c.1193G>A, p.Trp398*) has been identified,
suggesting LMOD2 may be a novel dilated cardiomyopathy disease gene.?
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Figu re 5: LMOD2 c.273+1G>A abolishes the 5’ splice-site of intron 1

A splice-site is located before the affected nucleotide (reference sequence
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variant ablates this 5’ splice-site (variant shown in red at bottom, along with
. Left prediction scores of 0 in red).
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Figure 8: Proposed pathogenic mechanism resulting in loss of transcripts and protein from LMOD2 result in aberrant protein
g.123296291 G>A

Figure 7: Reverse-transcription PCR and Western blot show LMOD2 ¢.273+1G>A a lack of transcripts or

mis-spliced transcripts in proband ll1:4 cardiac tissue, proband Il1:4 MyoD-transdifferentiated skin

fibroblasts and LMODZ2 gene-construct transfected HEK293 cells. similar to mechanism (2)

_\O’_ Conclusion: LMOD2 c.273+1G>A splice-site variant causes dilated cardiomyopathy by abolishing LMOD2 protein

expression resulting in thin filament shortening and contractile dysfunction.
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