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Abstract GM2-gangliosidosis, AB variant is a very rare
form of GM2 gangliosidosis due to a deficiency of GM2
activator protein, associated with autosomal recessive
mutations in GM2A. Less than ten patients, confirmed by
molecular analysis, have been described in the literature.

A 12-month-old Hmong girl presented to the neuro-
metabolic clinic for evaluation of global developmental
delay, hypotonia, and cherry red spots. The parents were
not known to be consanguineous. Her examination was
remarkable for hypotonia with hyperreflexia and excessive
startling. The head circumference was normal. An extensive
neurometabolic evaluation was negative.

Developmental regression began at 14 months of age.
Retinal examination at 16 months of age disclosed 4+ cherry
red/black spots with “heaped up” ring of whitish infiltrate
surrounding both foveae but no evidence of optic atrophy or
peripheral retinal abnormalities. Repeat magnetic resonance
imaging (MRI) scan at 17 months of age revealed delayed but
interval myelination associated with abnormal signal intensity
of the bilateral thalami presenting as T2 hyperintensity of the
posterior thalami in the region of the pulvinar nuclei and T2
hypointensity in the anterior thalami. Sequencing of theGM2A
gene revealed a homozygous c.160 G>T mutation, predicted
to result in a premature protein termination p. Glu54*.

Introduction

The GM2 gangliosidoses are a group of disorders character-
ized by progressive neurological deterioration associated
with the excessive accumulation of GM2 ganglioside and
related glycolipids in the lysosomes, primarily of neuronal
cells. GM2-gangliosidosis, AB variant (OMIM # 272750)
is a very rare form of GM2 gangliosidosis due to a
deficiency of GM2 activator protein, associated with auto-
somal recessive mutations in GM2A. The clinical pheno-
type of the AB variant is very similar to the classic infantile
form of Tay-Sachs disease. Hexosaminidase A (Hex A) and
B (Hex B) levels are normal (Gravel et al. 2014). Less than
ten patients with AB variant, confirmed by molecular
analysis, have been described in the literature.

We describe the clinical, ophthalmological, magnetic
resonance imaging (MRI), and molecular findings in a
patient of Hmong descent. The finding of a homozygous
mutation present in a previous patient of Hmong descent
suggests a founder mutation.

Case Report

A 12-month-old Hmong girl presented to the neuro-
metabolic clinic for evaluation of global developmental
delay, hypotonia, and cherry red spots.

She was the product of her mother’s fifth pregnancy. Her
mother had experienced three early miscarriages. She was
born at term by spontaneous vaginal delivery following an
uncomplicated pregnancy apart from mild gestational
diabetes requiring dietary management. The first concern
was at 3–4 months of age, when she developed roving eye
movements and decreased visual fixation. By 6 months of
age, hypotonia was noted and global developmental delay
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was noted at 10–11 months. She started to crawl just before
12 months of age and was still gaining skills at the time of
her first assessment. Excessive startling and irritability were
noted and myoclonic jerks at sleep onset also developed.
She was otherwise healthy. The family history was negative
and the parents were not known to be consanguineous. Her
examination was remarkable for global developmental
delay and hypotonia with hyperreflexia and excessive
startling. The head circumference was normal. Bilateral
cherry red spots were present. An extensive neurometabolic
evaluation including beta-hexosaminidase A activity and
evaluation for other causes of cherry red spots including
GM1-gangliosidosis, Krabbe disease, cherry red spot
myoclonus, and Niemann-Pick type C were negative.

Developmental regression began at 14 months of age.
Progressive hypotonia developed over the subsequent
2 months. By 16 months of age, she was no longer able
to crawl, roll, or sit independently. Her grasp became
weaker and her fine motor skills declined. She started to
have difficulty with swallowing and choking on solids
and liquids. Retinal examination at 16 months of age
disclosed 4+ cherry red spots with a ring of “heaped up”
whitish infiltrate surrounding both foveae but no evidence
of optic atrophy or peripheral retinal abnormalities (Fig. 1).

Repeat magnetic resonance imaging (MRI) scan at 17
months of age revealed delayed but interval myelination
associated with abnormal signal intensity of the bilateral
thalami presenting as T2 hyperintensity of the posterior
thalami in the region of the pulvinar nuclei and T2
hypointensity in the anterior thalami (Fig. 2)

Molecular analysis of the GM2A gene revealed a
homozygous c.160 G>T mutation, predicted to result in a
premature protein termination p. Glu54*.

Discussion

The GM2 gangliosidoses are a group of disorders character-
ized by the excessive accumulation of GM2 ganglioside
and related glycolipids in the lysosomes, primarily of
neuronal cells. Three forms of GM2 gangliosidosis have
been described. Tay-Sachs disease and its variants result
from mutations in the HEXA gene and are associated with
deficient hex A activity but normal hex B activity. Sandhoff
disease and its variants result from mutations in HEXB and
are associated with a deficiency of both Hex A and Hex B
activity. GM2-gangliosidosis, AB variant is a very rare
form of GM2 gangliosidosis due to a deficiency of GM2
activator protein, associated with autosomal recessive
mutations in GM2A. Hexosaminidase A and B levels are
normal. The clinical phenotype of the classic infantile form
of GM2 gangliosidosis is characterized by normal early
development followed by developmental regression, pro-
gressive weakness, exaggerated startle, vision loss with
cherry red spots, and seizures (Gravel et al. 2014). All
patients with GM2-gangliosidosis, AB variant to date have
presented with the classic infantile clinical phenotype.

The MRI findings in patients with GM2-gangliosidosis,
AB variant, have not been well characterized. Chen et al.
(1999) describe abnormal MRI signal intensity in the
periventricular white matter and basal ganglia in a patient
with AB variant. The MRI in Tay-Sachs demonstrates
diffuse dysmyelination of hemispheric white matter and
bilateral symmetric signal change in the thalami with
hyperintensity on T1 and hypointensity on T2 and FLAIR
images (Sharma et al. 2008). Magnetic resonance imaging
of our patient at 17 months of age revealed delayed
but interval myelination associated with abnormal signal

Fig. 1 Retinal examination disclosed 4+ cherry red with a ring of “heaped up” whitish infiltrate surrounding both fovea with no optic atrophy or
peripheral retinal abnormalities
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intensity of the bilateral thalami presenting as T2 hyper-
intensity of the posterior thalami in the region of the pulvinar
nuclei and T2 hypointensity in the anterior thalami (Fig. 1).

The first case confirmed by molecular analysis was a
black female diagnosed on the basis of autopsy findings
suggestive of GM2 gangliosidosis in the setting of normal
hexosaminidase A enzyme activity. A homozygous
c.412T>C missense mutation was found in the GM2AB
gene resulting in a single amino acid substitution, p.
Arg169Pro (Schroder et al. 1991; Xie et al. 1992). Another
missense mutation, c.506G>C, described by Schroder et al.
(1993) leads to a substitution of proline for Arg169
resulting in premature degradation of the mutant GM2
activator protein. Schepers et al. (1996) described two small
homozygous intragenic deletions in patients presenting with
a family history of known consanguinity. The first in a
patient of Saudi origin had a three base pair in frame
deletion (AAG 262-264) with the deletion of lysine 88, and
the other in a patient of Spanish origin had a single base
deletion (A410) resulting in a frame shift beginning at
codon 137 and leading to a stop codon at 170. A recent
review of 73 cases of GM2 gangliosidosis in the United
Kingdom included 2 cases of AB variant (one of Caucasian
and the other of Pakistani origin); however, molecular
findings were not described (Smith et al. 2012).

Chen et al. (1999) described a boy of Laotian Hmong
ancestry with no known consanguinity. He was normal until
5 months of age when he developed delayed motor
milestones and increasing weakness associated with cherry
red spots. His hexosaminidase A activity was normal.
Molecular analysis of the GM2A gene revealed a homo-

zygous c.160 G>T mutation, predicted to result in a
premature protein termination p. Glu54*. This mutation is
the same as our patient who is also the product of non-
consanguineous parents of Hmong ancestry, suggesting a
founder mutation.

Take-Home Message

Typical clinical symptoms and MRI findings associated with
cherry red spots in the setting of normal beta-hexosaminidase
A activity should lead to sequencing of GM2A for AB
variant, a rare, but underdiagnosed, form of GM2 ganglio-
sidosis.

Compliance with Ethics Guidelines

All procedures followed were in accordance with the ethical
standards of the responsible committee on human experi-
mentation (institutional and national) and with the Helsinki
Declaration of 1975, as revised in 2000 (5). Informed
consent was obtained from all patients for being included in
the study.
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Fig. 2 Magnetic resonance imaging (MRI) scan at 17 months of age
revealed delayed but interval myelination associated with abnormal
signal intensity of the bilateral thalami presenting as T2 hyperintensity

of the posterior thalami in the region of the pulvinar nuclei
(arrowhead) and T2 hypointensity in the anterior thalami
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