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Case report

A novel POMT?2 mutation causes mild congenital
muscular dystrophy with normal brain MRI

Terumi Murakami ®°, Yukiko K. Hayashi ®*, Megumu Ogawa ?, Satoru Noguchi?,
Kevin P. Campbell ©, Masami Togawa 4 Takehiko Inoue 9, Akira Oka 9, Kousaku Ohno ¢,
Ikuya Nonaka?®, Ichizo Nishino?

& Department of Neuromuscular Research, National Institute of Neuroscience, National Center of Neurology and Psychiatry,
4-1-1 Ogawa-Higashi, Kodaira, Tokyo 187-8502, Japan
® Department of Pediatrics, Tokyo Women’s Medical University, Tokyo, Japan
¢ Howard Hughes Medical Institute, Department of Molecular Physiology and Biophysics, Internal Medicine, and Neurology,
University of Iowa Carver, College of Medicine, lowa City, 1A, USA
d Department of Child Neurology, Institute of Neurological Sciences, Tottori University Faculty of Medicine, Tottori, Japan

Received 12 June 2008; received in revised form 18 July 2008; accepted 6 August 2008

Abstract

We report a patient harboring a novel homozygous mutation of ¢.604T > G (p.F202V) in POMT?2. He showed delayed psycho-
motor development but acquired the ability to walk at the age of 3 years and 10 months. His brain MRI was normal. No ocular
abnormalities were seen. Biopsied skeletal muscle revealed markedly decreased but still detectable glycosylated forms of alpha-dys-
troglycan (o-DG). Our results indicate that mutations in POMT?2 can cause a wide spectrum of clinical phenotypes as observed in
other genes associated with a-dystroglycanopathy. Presence of small amounts of partly glycosylated a-DG may have a role in reduc-

ing the clinical symptoms of a-dystroglycanopathy.
© 2008 Elsevier B.V. All rights reserved.
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1. Introduction

Alpha-dystroglycan (a-DG) is a surface membrane
protein that links extracellular basal lamina and intra-
cellular cytoskeleton. o-DG is a highly glycosylated
protein mainly composed of unique O-mannosyl gly-
cans. Reduced/altered glycosylation of a-DG causes a
wide variety of muscular dystrophies including
Walker—Warburg syndrome (WWS), muscle-eye-brain
disease (MEB), Fukuyama-type congenital muscular
dystrophy (FCMD), congenital muscular dystrophies
type 1C and type 1D, and limb girdle muscular dystro-

* Corresponding author. Tel.: +81 42 341 2711; fax: +81 42 346
1742.
E-mail address: hayasi_y@ncnp.go.jp (Y.K. Hayashi).

0387-7604/$ - see front matter © 2008 Elsevier B.V. All rights reserved.

doi:10.1016/j.braindev.2008.08.005

phies (LGMD) type 21, 2K to 2N. They are collectively
called alpha-dystroglycanopathies (a-DGP). So far, six
causative genes for a-DGP have been identified includ-
ing protein-O-mannosyl transferase 1 and 2 (POMTI
and POMT?2), protein O-mannose f-1,2-N-acetylglucos-
aminyltransferase (POMGnT1I), fukutin (FKTN), fuku-
tin-related protein (FKRP), and acetylglucosaminyl
transferase-like protein (LARGE). Here we report a
mild congenital muscular dystrophy patient associated
with a novel homozygous mutation in POMT?2.

2. Case report
A 4-year-old Japanese boy, the only child from

healthy consanguineous parents, was delivered unevent-
fully at full term. During few days after birth, he was
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low spirited and showed sucking weakness. Floppiness
was not prominent but serum CK levels were markedly
elevated up to 33,000 IU/1 (normal < 70). His condition
was improved within 2 weeks, but serum CK levels were
persistently higher than 1000 IU/I. His motor milestones
were delayed and he could control his head at 5 months
of age. At 6-month-old, he could not sit without sup-
port, and muscle weakness and atrophy were noticed
in lower limbs. Deep tendon reflexes were normal. No
high arched palate or macroglossia were seen. Enjoji
Scale of Infant Analytical Development (ESID) at his
age of 7 months revealed mild delay in body movement
(developmental age was 4 months, expression of lan-
guage: 5 months), and his DQ was 83. Brain computed
tomography (CT) revealed no definite abnormalities.
Nerve conduction study was normal. His motor func-
tions developed gradually and he was able to walk with-
out support at 3 years and 10 months old. Gowers’ sign
was positive. Mild calf hypertrophy was seen with no
joint contractures (Fig. 1A). Deep tendon reflexes were
normal except for diminished Achilles tendon reflexes.
ESID performed at his age of 3 years and 11 months
showed general developmental delay (body movement:
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Fig. 1. (A) The patient can stand and walk with no support. Minimal
calf hypertrophy is seen. (B) T2 weighted brain magnetic resonance
imaging shows no obvious brain anomaly, cortical dysplasia, or white
matter changes. (C) Sequence analysis of POMT2 revealed a homo-
zygous mutation at c.604T > G in exon 5.

15 months, hand movement: 24 months, activity of daily
living: 27 months, personal relations: 24 months,
expression of language: 18 months, and comprehension
of language: 24 months), and his DQ was 47. Brain mag-
netic resonance imaging at 4 years and 1-month-old
revealed no notable anomaly or cortical dysplasia
(Fig. 1B). Detailed ophthalmological examinations
revealed no abnormalities. No cardiac involvement
was detected by chest X-ray, electrocardiogram, and
echocardiography.

Muscle biopsy taken at 7 months of age with
informed consent showed dystrophic changes with scat-
tered necrotic and regenerating fibers and mild endomy-
sial fibrosis (Fig. 2A). No inflammatory changes were
seen. On immunohistochemistry, glycosylated forms of
a-DG detected by VIA4-1 antibody (Upstate Biotech-
nology, NY) was markedly reduced in the sarcolemma,
while immunoreactions for the core region of a-DG
using GT20ADG antibody [1] (data not shown) and
for B-DG (43DAG1/8D5; Novocastra Laboratories,
UK) was well preserved (Fig. 2A). On immunoblotting
analysis, faint, broad band of around 140 kDa in size
was detected by VIA4-1, whereas GT20ADG recognized
a band of around 90 kDa in size. Laminin overlay assay
showed barely detectable binding product (Fig. 2B).
These results suggested altered glycosylation of a-DG
in the muscle.

We performed mutation screening in all six causative
genes for a-DGP. Genomic DNA was extracted from
peripheral lymphocytes using standard technique after
informed consent. Primer sequences we used are avail-
able on request. All exons and their franking intronic
regions were directly sequenced by ABI PRISM 3100
(PE Applied Biosystems, CA). We identified a homozy-
gous missense mutation of ¢.604T > G (p.F202V) in
exon 5 of POMT?2 (Fig. 1C), which is not described in
previous publications [3-8] and the mutation database
(http://www.dmd.nl/).

The protein O-mannosyltransferase (POMT) activity
was measured as previously described [2]. Mutant
POMT?2 (F202V) co-expressed with POMTI1 in COS
cells showed barely detectable POMT activity (data
not shown).

3. Discussion

POMT? is the gene encoding an enzyme for protein
O-mannosylation, and it is required to form a complex
with POMT1 for the enzyme activity [2]. Recently, some
patients with mutations in POMT2 have been reported
[3-8]. Most patients showed floppiness at birth, delayed
psychomotor development, congenital muscular dystro-
phy, and severe mental retardation with or without ocu-
lar involvement. Brain anomalies are prominent
including hydrocephalus, lissencephaly, agenesis of the
corpus callosum, fusion of the hemispheres, and cerebel-
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