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Abstract

The Glass syndrome is a rare genetic disorder that is associated with a multisystem disorder due to a
SATB2 gene mutation. The intellectual development delay and the delay in speech are the predominant
characteristics of the disorder. The reports on Glass syndrome are very few and have not been reported
in India. In the present study, we report the Glass syndrome disorder in an Indian mother and her
child, both affected by the same likely pathogenic mutation c.1741-2A>C intronic variant at intron 11
of the SATB2 gene. The mutation was observed as a heterozygous and autosomal dominant missense
mutation through focused exome sequencing analysis. The variant identified has not been observed
in the general population, and the clinical features like cleft palate, speech delay, and intellectual
delay match the causative mutation. The present study is novel in exhibiting the intronic variant and

identifying Glass syndrome in the Indian population.
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INTRODUCTION

The Glass Syndrome is a rare neurogenic
multisystem disorder that occurs due to a mutation
in SATB2 (OMIM-608148 and PMIM:612313).
The clinical features of this syndrome include
delay in development and speech, hypotonia,
abnormal dental features, cleft palate, difficulty
in behavior, seizures, and bone abnormalities.'
The prevalence rate of this disorder is still
unknown, as there have been few cases reported.
The SATB2 gene is located on chromosome 2.
This syndrome was first reported in 1989 by
Glass et al. (1989) in a 16-year boy who had
microcephaly, mental retardation, craniofacial
dysmorphism, and facial features of a large
beaked nose, a cleft palate, and ptosis. Initially,
it was diagnosed as a chromosomal interstitial
deletion between 2q33.2-q33.1. The SATB2 gene
belongs to the family of special AT-rich binding
proteins and influences craniofacial and skeletal
developments.? The cleft palate symptom involved
in the glass syndrome is strongly associated with
a mutation in the SATB2 gene.?

In a study conducted with the Glass Syndrome
individuals, it was found that all had de novo

mutations.* In the present study, we report a female
patient of Glass syndrome and her daughter with
a similar condition affected by the rare variant
¢.1741-2A>C mutation in the SATB2 gene, found
in the Indian population.

CASE REPORT

The female index patient, about 25 years old,
was born of a non-consanguineous marriage.
The family pedigree appeared to be normal. The
index exhibited the features of cleft palate and
developmental delay; initially, she was suspected
to have Rubinstein-Taybi syndrome. The cleft
palate of the index patient was normalised by
surgery. She also displayed the bone deformities
which is prominent in her left hand and
craniofacial deformities. The observed height
is 148 cms and the weight is about 49 kgs. Her
daughter was also manifesting the symptoms of
speech delay at three and a half years of age.
The child had developmental delay but there
were no evidential craniofacial anomaly or bone
deformities observed. The height of the child is
about 90 cms and her weights is about 12 kgs.
The image of the affected index and her child
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Figure 1. Features of Glass syndrome. The figure illustrates the normalized cleft palate observed in the index
mother along with her bone deformities observed in the left hand and the normal facial feature of the

child.

with the clinical features are given in the Figure 1.
On genetic analysis through focused exome
sequencing, it was found that index had a mutation
in the SATB2 gene with a rare variant c.1741-
2A>C; at intron 11 (NM_015265.4). This is a
substitution of base A for base C, two nucleotides
before the initiation of the exon. This variant is
reported to be pathogenic and causative of Glass
syndrome.

There were also other uncertainly significant
mutations found in the CDCD42BPand SMARCC2
with variants ¢.3658C>T; NM_006035.4; and
¢.2527G>A; NM_003075.5 subjective of Chilton-
Okur-Chung neurodevelopmental syndrome and
Coffin-Siris syndrome 8, respectively.

DISCUSSION

In a Thai man, the Glass syndrome was found to
be associated with the clinical features of isolated
cleft palate, generalized osteoporosis, mental
retardation, and gum hyperplasia with a mutation
in the SATB2 gene (c.715C>T, p.R239X variant.’
In the present study, the clinical features of cleft
palate matched those in the above case, but the
variants differed with significant variations in the
clinical features. In a three-year-old girl, the glass
syndrome was identified with a mutation in the
SATB2 gene with the p.R239X variant, and she
had the symptoms of severe speech delay, mental
retardation, hypotonia, and cleft palate. In a study
by Leiden et al. (2014)’, the Glass syndrome was
identified in a 20-year-old boy, and it was a de novo
mutation in the SATB2 gene identified by means
of array CGH analysis. The de novo mutation in
the SATB2 gene was also identified by Kaiser et
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al. (2015)8, in a 10-year-old girl. However, in
the present study, the identified mutation is not
de novo as the mother and the daughter have both
been affected, and the focused exome sequencing
is an higher technique than that of CGH array,
which is a chromosome-based technique. In about
19 cases of SATB2 mutations studied by Bengani
et al. (2017)°, they observed about 11 loss-of-
function mutations and 8 missense mutations.
In the present study, the mutation observed is a
missense mutation, which is the minimal type
of mutation observed in the previous study.
The Glass syndrome has also been observed in
the Japanese population, where there is a case
study on two patients with the SATB2 mutation
identified by means of whole exome sequencing
as a heterozygous mutation, which is similar to
the present study.
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