
†Those two authors contributed equally to this case.

Received: December 13, 2019. Revised: March 16, 2020. Accepted: April 15, 2020

© The Author(s) 2020. Published by Oxford University Press.
This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/
licenses/by-nc/4.0/), which permits non-commercial re-use, distribution, and reproduction in any medium, provided the original work is properly cited.
For commercial re-use, please contact journals.permissions@oup.com

1

Oxford Medical Case Reports, 2020;4,1–3

doi: 10.1093/omcr/omaa031
Case Report

C A S E R E P O R T

Novel mutation in the RAB3GAP1 gene, the first
diagnosed Warburg Micro syndrome case in Syria
Soubhi Tenawi1,†, Rawan Al Khudari1,†,* and Diana Alasmar2

1Faculty of Medicine, Damascus University, Damascus, Syria, 2Professor of Inborn Errors of Metabolism,
Pediatrics Department, Damascus University, Damascus, Syria

*Correspondence address. Faculty of Medicine, Damascus University, Damascus, Syria. Tel: +963992336336; E-mail: alkhudarirawan@gmail.com

Abstract
Warburg Micro syndrome is a rare autosomal recessive disease due to mutation in the RAB3GAP1, RAB3GAP2, RAB18 and
TBC1D20 genes. It is commonly seen in consanguineous marriages, characterized by optic (microcornea, microphthalmia,
congenital cataracts), neurologic )microcephaly, corpus callosum hypoplasia, severe mental retardation( and hypogonadism;
some non-typical findings could be present (cardiomyopathy, peripheral neuropathy). We report a novel homozygous
mutation in the RAB3GAP1 gene in a 7-month-old boy from healthy nonconsanguineous parents from the same village in
Syria, with bilateral congenital cataracts, hypogonadism, muscular hypotonia and severe developmental delay. Whole
exome sequencing (WES) showed a homozygous mutation in the c.2195del p.(Pro732Glnfs∗6) in exon 19 of the RAB3GAP1
gene, which is likely pathogenic and correlates with Warburg Micro syndrome type 1.

INTRODUCTION
Warburg Micro syndrome (WARBM) is a rare autosomal reces-
sive disorder characterized by postnatal growth retardation,
hypoplasia of the corpus callosum, microcephalus, delayed
motor development, severe intellectual disability, microph-
thalmia, microcornea, congenital cataracts, optic atrophy and
hypogonadism [1].

This syndrome that consists of four subtypes (1, 2, 3 and 4)
recognized till date are caused by mutations in RAB3GAP1 on
chromosome 2q21.3, RAB3GAP2 on chromosome 1q41, RAB18
on chromosome 10p21.1 and TBC1D2 on chromosome 20p13,
respectively, and are clinically indistinguishable [2, 3].

Mutations of RAB3GAP1 are most prevalent and represent
40% of WARBM patients [2]. RAB3GAP1 comprises 24 exons and
codes the catalytic subunit of a Rab GTPase activating protein
having Rab3 subfamily specificity (RAB3A, RAB3B, RAB3C and
RAB3D) [4, 5]. Rab3 proteins are crucial for ordinary growth of the

eye and brain [4]. Here, we report a novel RAB3GAP1 homozygous
mutation in a child with WARBM.

CASE REPORT
A 7-month-old boy presented to Children’s University Hospi-
tal—Damascus with Ambiguous genitalia, muscular hypotonia,
developmental delay and a history of corrected congenital bilat-
eral cataract.

Antenatal period and delivery were uneventful, and the child
was born at 38 weeks gestation by vaginal delivery with 3000 g
birth weight, 49 cm length and 35 cm occipital-frontal circum-
ference.

The boy was born to clinically healthy non-consanguineous
parents from the same village, and he is the youngest of his
two unaffected siblings, and the father and mother aged 37 and
33 years old, respectively, when our patient was born.
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Figure 1: Pictures of the patient illustrating A. Severe hypotonia, B. hypogo-

nadism, C. corrected cataract, D. bilateral medial squint.

Figure 2: Cerebral magnetic resonance images of the patient: (a) axial T2 FLAIR

view showing periventricular increased signal. (b) Axial FRFSE T2 view showing

enlargement of the subarachnoid space, ventricles and sylvian fissures.

Physical examination showed bilateral medial squint,
microphthalmia, muscular hypotonia, ambiguous genitalia
(small penis and empty scrotum) (Fig. 1). Facial features include
a prominent nasal root, relatively short nose and large ears.
His weight was normal 8.4 kg. Furthermore, he had motor
milestones and language delay, optic atrophy and visual
impairment with no seizures.

Laboratory evaluation revealed decreased circulating cortisol
level 5.1 mg/dl at 8 a.m., other pituitary hormones were normal,
high lactate levels turned out to be normal afterwards, abdom-
inal ultrasonography detected bilateral undescended testes and
magnetic resonance imaging of brain (Fig. 2) revealed diffuse
brain atrophy and periventricular demyelinating lesions. Elec-
trocardiogram, bone scan, neonatal TORCH and basic metabolic
panel were normal.

G-banded chromosome analysis revealed a normal male
karyotype. Whole-exome sequencing (CentoXome GOLD®) sup-
plementary revealed novel RAB3GAP1 gene mutation associated
with autosomal recessive WARBM 1.

In his every 3-month follow-ups, his neurodevelopment and
muscular tone somewhat improved as a result of the physical
therapy, but he showed intellectual disabilities.

DISCUSSION
We report a 7-month-old boy with bilateral congenital cataract,
ambiguous genitalia and developmental delay associated with
novel RAB3GAP1 homozygous mutation. Pathogenic variants
in RAB3GAP1 gene are associated with WARBM type 1, an
autosomal recessive disease, characterized by ocular (congenital
cataract, microphthalmia), brain anomalies (agenesis/hypopla-
sia of the corpus callosum, abnormal myelination), severe
mental retardation and microgenitalia [1, 2].

Reviewing the literature, WARBM cases resulted from consan-
guineous marriage [4, 6–8]. However, the parents of our patient
are non-consanguineous, with unaffected siblings. This finding
is contrary to previous studies that have suggested that consan-
guineous marriages increase the risk for congenital malforma-
tions and autosomal recessive disorders.

Usually, bilateral congenital cataracts are associated with
TORCH infections, which tested negative in our patient.

Diagnosis of WABM is based on clinical features and molecu-
lar genetics [6]; our patient had visual impairment, optic atrophy,
severe developmental delay and genital abnormalities. These
clinical findings along with low cortisol and high lactate sug-
gested metabolic or mitochondrial diseases but were ruled out
because of the negative basic metabolic panel and the spon-
taneous improvement of the neurodevelopment of the child.
So a genetic disease was suspected to be the cause, subse-
quently identified and confirmed by a whole-exome sequenc-
ing, revealing a homozygous likely pathogenic variant c.2195del
p.(Pro732Glnfs∗6) in exon 19 in RAB3GAP1 gene associated with
autosomal recessive WARBM 1.

The treatment of WABM is directed toward the present symp-
toms, there is no specific treatment, the cataracts of the patient
were surgically removed, he had an orchidopexy for his unde-
scended testes and he is undergoing the physical therapy.

WABM is a genetic disease with huge medical and social
costs; many individuals with WABM will require assistance as
both their physical and mental delays deteriorate as they grow.

As an avoidance measure, consanguineous marriage should
be avoided because of the increased risk between it and autoso-
mal recessive diseases [9].

This case presents a novel RAB3GAP1 homozygous mutation
in a child with WARBM type 1 to nonconsanguineous parents,
which suggest more research to give information about this rare
autosomal recessive disease. Its treatment and protection would
prove be a fruitful area for further work in future.
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