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Case report

Autosomal dominant distal myopathy with nemaline rods due to
p.Glul97Asp mutation in ACTAI
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Abstract

In a previous report of a new phenotype with predominant scapulo-humeral-peroneal-distal myopathy associated with the Glu197Asp
mutation in ACTAI, muscle biopsies did not show nemaline rods, nor could nemaline rods formation be demonstrated in an exhaustive
functional in vivo or in vitro study. However, muscle biopsy in members of our family, carrying a similar clinical phenotype of some
members of the original family and the same ACTA/ mutation, revealed the presence of numerous nemaline rods, suggesting that there must

be other factors that explain the absence of nemaline rods.
© 2018 Elsevier B.V. All rights reserved.
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Mutations in ACTAI comprise a heterogeneous clinical and
histological spectrum. In a large family with predominant
scapulo-humeral-peroneal-distal myopathy associated with the
Glu197Asp mutation in ACTAI, muscle biopsies did not show
nemaline rods, nor could they be demonstrated after a thor-
ough functional study in vivo or in vitro. Here, we report a
family that share the same clinical phenotype of some mem-
bers of the original family and the same mutation in ACTAI,
but in which nemaline rods were broadly present in muscle
biopsies.

Mutations in ACTAI cover a heterogeneous clinical and
histological spectrum [1-3]. A new phenotype associated with
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ACTAI mutation (Glul97Asp) has recently been published
[4]. In this large multi-generation family, with predominant
scapulo-humeral-peroneal-distal myopathy, but significant in-
trafamilial phenotypical variability, the mutation did not lead
to rod formation in vitro or in vivo. Herein, we report a fam-
ily that share the same clinical manifestations of some family
members and the same mutation in ACTAI as the original
publication, but in which nemaline rods were broadly present
in muscle biopsies.

The proband is a 42-year-old Spanish woman who was re-
ferred to our hospital due to slowly progressive distal muscle
weakness, predominantly in the upper limbs, beginning in the
second decade of her life.

Her neurological exam revealed mild bilateral ptosis asso-
ciated with facial, cervical and all four-limb weakness. The
weakness was predominantly distal and in the upper limbs,
especially in the flexors and extensors of the finger in the
hands (MRC scale 2/5).
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CPK levels were repetitively normal. EMG exhibited myo-
pathic changes. MRI of lower limbs showed atrophy and fatty
replacement of the hamstring, vastus intermedius and rectus
femoris on the thighs and incipient signs of fatty infiltration
in the tibialis anterior and peroneal muscles in the lower legs
(Fig. 1(A) and (B)).

Figure 1. MRI of the mother shows atrophy and fatty replacement of the
hamstring, vastus intermedius and rectus femoris on the thigh (A) and incip-
ient signs of fatty infiltration in the tibialis anterior and peroneal muscles in
the lower legs (B).

MRI of the son shows atrophy and fatty replacement of the semimembra-
nosus, biceps on the thigh (C) and tibialis anterior and extensor digitorum
longus in the lower legs (D).

A biceps brachii muscle biopsy showed variability in fiber
size with predominance and hypotrophy of type I fibers. Type
I fibers accounted for 59% of the total and the average diam-
eter of type I fibers was 40% smaller than type II. The most
striking finding was the presence of numerous sarcoplasmic
nemaline rods that were more abundant in the subsarcole-
mal locations. They were more evident with the modified
Gomori-trichrome stain and in the ultrastructural study. No
intranuclear nemaline rods were detected. With NADH and
SDH oxidative techniques some non-specific irregularities
were present (Fig. 2(A)—(D)).

The second of her three sons, aged 9, presented a de-
lay in the acquisition of motor milestones, not sitting until
10-11 months of life and unable to walk until 23 months. He
presented early-onset distal weakness in both arms and legs,
with bilateral foot drop since early childhood. He also had
mild facial and severe flexor cervical weakness. He had no
scapular winging nor contractures.

MRI showed atrophy and fatty replacement of the
semimembranosus, biceps, tibialis anterior and extensor digi-
torum longus (Fig. 1(C) and (D)).

A muscle biopsy of the biceps brachii showed no predom-
inance or asymmetry in fiber size between the two types of
fibers. No rods were detected with H&E and other routine
histological stains, including modified Gomori tricrome, but
they were frequently detected in the ultrastructural study. All
the nemaline rods had sarcoplasmic localization, no intranu-
clear nemaline rods were identified.

NADH, SDH and COX stains showed frequent single or
multiple irregularities, some relatively well demarcated. No
cores or minicores were detected with electron microscopy.
(Fig. 2(E)-(H)).

Molecular diagnosis was achieved by next generation se-
quencing (NGS) of a targeted panel of 59 genes related to
progressive myopathies that revealed a missense heterozygous
mutation (¢.591G>C, p.Glul97Asp) in exon 4 of ACTAI gene
(NM_001100.3). Sanger sequencing was performed in order
to confirm this variant in both patients.

In the previous report of a large family of multiple gen-
erations with the same mutation in ACTAI, muscle biopsies
did not show nemaline rods [4]. In addition, the presence
or formation of nemalin rods could not be demonstrated in
an exhaustive in vivo or in vitro functional study, suggesting
a molecular mechanism different from that of other ACTAI
mutations.

In the family that was previously published by Zukosky
et al., the core clinical phenotype was "scapulo-humeral-
peroneal-distal”, with significant phenotypical variability
among family members. Distal involvement was present in al-
most all the members of the family. Some of the patients were
significantly more affected in the upper limbs and some of
them did not have scapular winging. Therefore, we consider
that our family and the family previously published share a
similar clinical phenotype. Recently, another family with a
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Figure 2. A biceps brachii muscle biopsy of the mother shows variability in fiber size (A) (hematoxylin-eosin stain; original magnification, x200). NADH
shows some non-specific irregularities (B) (x200). Modified Gomori-trichrome stain numerous sarcoplasmic nemaline rods (C) (x400) which are also very
evident and numerous in the ultrastructural study (D).

A muscle biopsy of the biceps brachii of the son does not show significant fiber size variability (E) (hematoxylin-eosin stain; original magnification, x100).
NADH shows frequent single or multiple irregularities, some relatively well demarcated (F) (x200). No rods are detected with modified Gomori-trichrome
stain (G) but they are frequent in the ultrastructural study (H).
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similar distal phenotype was described, in which the pres-
ence of nemaline rods was also detected, but it was related
to a different ACTAI mutation (p.Gly253Arg) [5].

There may be variability in the detection of nemaline rods
in muscle biopsies, which includes the processing technique,
the age of the patient and the possible variability between
individuals, between different muscle groups and even within
the same muscle [6-8].

In conclusion, muscle biopsy in both members of our
family, that share the same clinical manifestations of some
members of the previously published family and the same
p.Glul97Asp mutation in ACTAI, evidenced the presence of
numerous nemaline rods, suggesting that there must be other
factors that explain the absence of nemaline rods.

Study funding
This work was supported by a grant number PI/13/01258

from ISCIII and co-funded with the European Regional
Development Funds.

References

[1] Goebel HH, Laing NG. Actinopathies and myosinopathies. Brain Pathol
2009;19(3):516-22.

[2] Nowak KIJ, Ravenscroft G, Laing NG. Skeletal muscle «-actin dis-
eases (actinopathies): pathology and mechanisms. Acta Neuropathol
2013;125(1):19-32.

[3] Schroder JM, Durling H, Laing N. Actinmyopathy with nemaline bodies,
intranuclear rods, and a heterozygous mutation in ACTA1 (Asp154Asn).
Acta Neuropathol 2004;108(3):250—6.

[4] Zukosky K, Meilleur K, Traynor BJ, Dastgir J, Medne L, Devoto M,
et al. Association of a novel ACTA1 mutation with a dominant pro-
gressive scapuloperoneal myopathy in an extended family. JAMA Neurol
2015;72(6):689-98.

[5] Liewluck T, Sorenson EJ, Walkiewicz MA, Rumilla KM, Milone M.
Autosomal dominant distal myopathy due to a novel ACTA1 mutation.
Neuromuscul Disord 2017;27(8):742-6.

[6] Wallgren-Pettersson C, Rapola J, Donner M. Pathology of congenital ne-
maline myopathy. A follow-up study. J Neurol Sci 1988;83(2-3):243-57.

[7] Sewry CA, Wallgren-Pettersson C. Myopathology in congenital my-
opathies. Neuropathol Appl Neurobiol 2017;43(1):5-23.

[8] Romero NB, Sandaradura SA, Clarke NF. Recent advances in nemaline
myopathy. Curr Opin Neurol 2013;26(5):519-26.


http://dx.doi.org/10.13039/501100004587
http://refhub.elsevier.com/S0960-8966(18)31132-5/sbref0001
http://refhub.elsevier.com/S0960-8966(18)31132-5/sbref0001
http://refhub.elsevier.com/S0960-8966(18)31132-5/sbref0001
http://refhub.elsevier.com/S0960-8966(18)31132-5/sbref0002
http://refhub.elsevier.com/S0960-8966(18)31132-5/sbref0002
http://refhub.elsevier.com/S0960-8966(18)31132-5/sbref0002
http://refhub.elsevier.com/S0960-8966(18)31132-5/sbref0002
http://refhub.elsevier.com/S0960-8966(18)31132-5/sbref0003
http://refhub.elsevier.com/S0960-8966(18)31132-5/sbref0003
http://refhub.elsevier.com/S0960-8966(18)31132-5/sbref0003
http://refhub.elsevier.com/S0960-8966(18)31132-5/sbref0003
http://refhub.elsevier.com/S0960-8966(18)31132-5/sbref0004
http://refhub.elsevier.com/S0960-8966(18)31132-5/sbref0004
http://refhub.elsevier.com/S0960-8966(18)31132-5/sbref0004
http://refhub.elsevier.com/S0960-8966(18)31132-5/sbref0004
http://refhub.elsevier.com/S0960-8966(18)31132-5/sbref0004
http://refhub.elsevier.com/S0960-8966(18)31132-5/sbref0004
http://refhub.elsevier.com/S0960-8966(18)31132-5/sbref0004
http://refhub.elsevier.com/S0960-8966(18)31132-5/sbref0004
http://refhub.elsevier.com/S0960-8966(18)31132-5/sbref0005
http://refhub.elsevier.com/S0960-8966(18)31132-5/sbref0005
http://refhub.elsevier.com/S0960-8966(18)31132-5/sbref0005
http://refhub.elsevier.com/S0960-8966(18)31132-5/sbref0005
http://refhub.elsevier.com/S0960-8966(18)31132-5/sbref0005
http://refhub.elsevier.com/S0960-8966(18)31132-5/sbref0005
http://refhub.elsevier.com/S0960-8966(18)31132-5/sbref0006
http://refhub.elsevier.com/S0960-8966(18)31132-5/sbref0006
http://refhub.elsevier.com/S0960-8966(18)31132-5/sbref0006
http://refhub.elsevier.com/S0960-8966(18)31132-5/sbref0006
http://refhub.elsevier.com/S0960-8966(18)31132-5/sbref0007
http://refhub.elsevier.com/S0960-8966(18)31132-5/sbref0007
http://refhub.elsevier.com/S0960-8966(18)31132-5/sbref0007
http://refhub.elsevier.com/S0960-8966(18)31132-5/sbref0008
http://refhub.elsevier.com/S0960-8966(18)31132-5/sbref0008
http://refhub.elsevier.com/S0960-8966(18)31132-5/sbref0008
http://refhub.elsevier.com/S0960-8966(18)31132-5/sbref0008

	Autosomal dominant distal myopathy with nemaline rods due to p.Glu197Asp mutation in ACTA1
	Study funding
	References


