
ANO5 sequencing and interpretative services are available in Newcastle on a commercial basis

Mutations in ANO5 represent a common cause of non-
dysferlin LGMD2B and Miyoshi myopathy

Results

 LGMD2B and Miyoshi Myopathy are overlapping disorders caused by 
mutations in Dysferlin 

 However, there is also genetic heterogeneity and recently mutations in ANO5 
have been identified in a several families with a phenotype resembling 
LGMD2B
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 There is a common mutation in ANO5 segregating in the Northern European 
population and we have now shown that this mutation is in linkage 
disequilibrium with adjacent markers, indicating a founder effect.

 The phenotype of this prevalent cause of LGMD is described below.

 The exon 5 c.191dupA mutation of ANO5 is a frequent cause of LGMD
 Patients with the common ANO5 mutation have a homogenous phenotype. The limited numbers of 

other mutations make conclusions tentative, but no clear genotype-phenotype correlations have 
emerged

 Mutations in ANO5 represent a common cause of adult onset muscular dystrophy with high CK and 
mutation screening, particularly of the common mutation c.191dupA, should be an early step in the 
diagnostic algorithm of patients fitting this clinical description

Conclusions

Introduction

Linkage disequilibrium analysis

 Clinical assessment defined the 
characteristics of LGMD2L in 20 patients
More than tenfold increased CK (20/20)
Proximal lower limb weakness (20/20)
Adult onset >20 years (19/20)
Muscle atrophy (19/20)
Asymmetry of muscle weakness/atrophy 
(18/20)
Distal lower limb weakness (17/20)
Upper limb proximal weakness (13/20)
Good sporting performance in 
presymptomatic period (8/20)
Knee hyperextension (7/20)
Scapular winging (6/20)
Restriction/loss of ambulation (4/20)
Contractures (4/20)
Myoglobinuria (3/20)

 In 20 patients from 15 
families, we identified the 
c.191dupA mutation, 
giving a detection rate in 
our phenotypically 
suggestive cohort of 
approximately 32%

 15 of the 20 patients 
were homozygous for 
c.191dupA and analysis 
of the pathogenicity of the 
other ANO5 mutation in 
the remaining patients is 
given in the figure below.

 There is a striking gender 
predominance with only 
2/20 ANO5 patients being 
female.

Molecular analysis of non-c.191dupA mutations

Electrophoretograms of genomic DNA sequencing show heterozygous c.1733T>C p.Phe578Ser and c.191dupA mutations in patient UK9 (A), and 
protein alignment of residue Phe578 (B). Heterozygous c.1391delC_insAT and c.191dupA mutations in patient UK10 (C). Electrophoretograms of 

genomic DNA sequencing of patient G2 show heterozygous c.2272C>T (p.Arg758Cys) and c.191dupA mutations (D). His unaffected father carries 
the c.2272C>T mutation and unaffected mother carries the c.191dupA mutation. Protein alignment of residue Arg758 (E). Electrophoretograms of 

genomic DNA sequencing show heterozygous c.2018 A>G (p.Tyr673Cys) and c.191dupA mutations in patient G3A and G3B (F). Unaffected family 
members are carriers of either the c.2018A>G mutation (I-1, II-3, II-5) or for the c.191dupA mutation (I-2, II-4). Protein alignment of residue Tyr693 

(G) 

Clinical assessment

(A) and (B) frontal and posterior view of the lower limbs of patient G3A showing atrophy of thighs and medial 
gastrocnemius and relative hypertrophy of lateral gastrocnemius. (C) and (D) frontal and lateral view of the lower limbs 
of patient G2 showing severe atrophy of quadriceps and calves. (E) Focal atrophy of biceps muscles of patient UK12. 

(F), (G) and (H) Severe hamstrings and quadriceps atrophy in patient UK3 and UK11. (I) Knee hyperextension in 
patient UK7A.

Histological and immunoblot findings

(A), (B) and (C) H&E staining of muscle tissue from patients UK9, UK11 and UK5B showing myopathic or dystrophic changes. Notice 
the increase of internal nuclei (A), variation in fibre size, degeneration of muscle fibres (B) and increase in interfascicular and 

intrafascicular connective tissue (C). (D) and (E) neonatal myosin heavy chain labelling of muscle tissue from patient UK3 and UK11, 
respectively, indicating variable amounts of regenerating fibres. (F) Western Blot analysis for Dysferlin in patient UK9 showing a 

dysferlin band with normal size and amount. 

For MRI data see poster by Sarkozy et 
al, P4.27. 

ANO5 sequencing and interpretative 
services are available in Newcastle 

on a commercial basis
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	Mutations in ANO5 represent a common cause of non-dysferlin LGMD2B and Miyoshi myopathy



