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Abstract

Background: A Wu type X-linked syndromic intellectual developmental disorder is caused
by mutations in the GRIA3 gene This disorder is characterised by autistic features,
hyporeflexia, intellectual disability and facial dysmorphism. Case report: The patient, a 4
year old male child, came with chief complaints of runny nose and tooth ache for 5 days.
There was a past history of frequent falls, myoclonic jerks, tongue fibrillation, shudder
attacks and delayed developmental milestones. The child at presention did not have
myoclonic jerks or frequent falls. Family history is significant for maternal aunt presenting
with similar complaints. On examination, protruding tongue, depressed nasal bridge, high
arched palate, short fingers, right eye divergent squint, cafe-au-lait spot on the right knee,
deep tendon reflexes- sluggish on both upper and lower limbs, power of 3/5 and hypotonia
was observed in all four limbs with plantar- extensor bilaterally. Conclusion: On DNA
testing, a missense mutation of GRIA 3 gene was noted. He was treated on a multi-
disciplinary approach and was admitted in a special school where occupational therapy,
speech therapy, behavioural therapy and physiotherapy was given.
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Introduction
Wu type X linked GRIA 3
mutation associated Intellectual

Developmental Disorder is a rare, X-
linked syndrome characterised by mild to
severe ID caused by mutations in the
GRIA3 gene (1).This disorder is
characterised by  autistic  features,
hypotonia, hyporeflexia, ID and facial
dysmorphism [1]. The phenotype is X-
linked recessive. In some cases, GRIA 3
mutations can also occur de novo [2]. Here
we present a case of Wu type X linked
syndrome which had manifested with
developmental delay. This is the 20" case
ever reported of GRIA 3 mutation causing
ID.

Case report

A four year old male child born of
a non-consanguineous marriage came with
complains of runny nose and right upper

Developmental history

anterior tooth pain for the past five days
for  Paediatric  opinion and oral
rehabilitation.

He had a history of frequent falls at
two years of age, fell down four times in
10 months while walking and running,
sudden muscle jerks (three episodes within
six months at two years of age for which
there was no hospitalisation done prior and
the child is not on any antiepileptic drugs),
involuntary movements of the upper
extremities which occur during normal
activities ~ without  impairment  of
consciousness (shudder attacks) and
history of not attaining age appropriate
milestones.

He was born at term with a birth
weight of 2.7 kg and cried immediately
after birth. He was not admitted to the
neonatal intensive care unit and there was
no history of neonatal seizures. There was

no significant antenatal history.

GROSS MOTOR MILESTONE
Head control eight months
sitting with support one year

standing without support

one year nine months

walking without support

two years

Fine motor milestones:

Mature pincer grasp

three years

scribbling

three years six months

Language milestones: Bisyllables at four
vears

Social milestones: Shares toys and group
play at four years

moderate

In summary, global

developmental delay was present with a
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developmental age of two and a half years
at the chronological age of four years.

Family history:
The maternal aunt has Intellectual
Disability (ID) and Seizures.

Phenotypically, she has a depressed nasal
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bridge, short fingers and a café au lait spot
on her abdomen. Parents are normal.
Informed consent for publication was
obtained from the parents of the patient.

Examination

Weight- (11.6kgs= -2 to -3 SD),
head circumference (46cm= -2 to -3 SD),

The child is conscious, mouth open
and tongue protruding out with depressed
nasal bridge, high arched palate, short
fingers, right eye divergent squint, cafe-au-
lait spot on the right knee.

Oral examination- Dental caries
present in all upper teeth and 74, 75, 73,
84, 85 according to the Federation
Dentaire Internationale notation tooth
numbering system of primary teeth.

B/L pupils- Equal, round, reactive
to light. Hypotonia was observed in all
four limbs with power of grade 3 in ech
limb.

The biceps, triceps, knee and ankle
reflexes were diminished bilaterally with
extensor plantar response bilaterally.

Investigation:

DNA test report: GRIA3 gene
(glutamate ionotropic receptor AMPA type
3) on Exon 13, hemizygous, variant of

unknown significance -
chrX:g.123464886G>A which results in
amino acid substitution p.Glu700Lys gene
was done using whole mitochondrial
exome sequencing - targeted gene
sequencing and confirmation via Sanger
sequencing of exon 13. Average
Sequencing depth — 208. Average on
target sequencing depth — 118.88. This
was done because the maternal aunt was
diagnosed with X linked ID because of
GRIA3 mutation.

SPINAL  MUSCULAR  ATROPHY
MUTATION DETECTION - mutation not
detected.

DNA test report of the parents-
mother (asymptomatic)- similar GRIA3
gene detected(heterozygous), using
targeted gene sequencing and confirmation
via Sanger sequencing of exon 13. This
was absent in the normal father.

DNA test report of the affected
aunt - similar GRIA3 gene detected
(heterozygous), was detected using whole
mitochondrial exome sequencing - targeted
gene sequencing and confirmation via
Sanger sequencing of exon 13.

MRI Brain with MRS no significant abnormality detected.
EEG no epileptiform waves
EMG Normal

Thyroid function tests-

TSH 5.35,- (0.8 — 8.2 pg/dL)
Total T3 174.0 - (105 — 245 pg/dL)
Total T4 9.89 (7.8- 16.5 pg/dL)

Total CPK 150 (25— 172 U/L)
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Management

Child is treated in a multi-disciplinary
approach at a special school in Chennai,
where the child is given the following
therapies every month since 2 years of age.

Occupational therapy:

Joint compression

Neutral warmth

Proprioceptive and vestibular input
Hand-eye coordination

Speech and language therapy:

For the initial 6 months, child was
taught to match primary colours and
shapes, match common fruits and
vegetables with their names.

6 months later child was taught on:

Comprehension of body parts

Following  simple
command

one  step
Physiotherapy: given intermittently
to improve the muscle tone and power.
Total mouth rehabilitation under
general anaesthesia was done for the child
three months later after visiting our OPD.

Discussion

GRIA3 gene codes for GLUA 3
subunit which is a part of the AMPA
receptor (AMPAR) subunit. In the brain,
this GLUA 3 heterodimerises with GLUA
2 forming a Calcium impermeable
AMPAR. The GLUA3 R660T mutant as
said by Sun et al [3], decays the mini
Excitatory Post Synaptic Current (mEPSC)
at AMPAR.

Philips et al [4] noted that a
missense  mutation in  ¢.1888G>C
(p.Gly630Arg) causing substitution of
Arginine instead of glycine (neutral) in one
of the familial variants. This caused a
decreased inotropic glutamate receptor
function associated with moderate ID as
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these mEPSCs are essential for long term
potentiation for forming memory.

Patients with missense mutations
(p.Arg631Ser) which lies right next to
glycine, is associated with dysmorphic
facies [5]. Chinoyobu et al [6] reported a
copy number gain in Xq25 which showed
reduced GRIA3 transcripts in both the
carrier mother and her affected son. But
the carrier mother was not affected
because the skew was found only in the
lymphocytes and not in the brain.

In addition to some of the usual
features of this illness as mentioned above,
[1] reported
hypothyroidism. The mutation observed in
this case was a hemizygous missense
variant ¢.2359 G > A (p.Glu787Lys), and
Bipolar disorder was noted by Gecz et al.
[7]. Among seizure types, myoclonic
seizures were most common [8], [9]. Other
types included absence seizures, GTCS,
non-convulsive status epilepticus [1] and
atonic
refractory to treatment.

ID with increased awake time of
sleep wake cycle [10] was reported by
Davies et al. They hypothesized that there
is a progressively increasing wake cycle as
the child grows, due to AMPAR
sensitizing the retina to light (retino-
hypothalamic pathway) and abundance of
AMPAR in the supra chiasmatic nucleus.

Exaggerated startle
chorea [8] were reported by Piard et al
who on sequencing found out a missense

Trivisano et al

seizures of which most are

reflex and

variant  ¢.2477G>A;  p.(Gly826Asp)
which affected the transmembrane
AMPAR.

Bonnet et al [11] reported inguinal
hernia and Philippe et al [12] reported
ectopic testes, scoliosis, pain insensitivity,
pes planus and micro-penis.
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In our case, a missense variation in
the exon 13 of the GRIA3 gene that results
in the amino acid substitution of lysine for
glutamic acid at codon 700 in the patient,
with a similar gene detected in the mother
in heterozygous condition indicating that
the mother is an  asymptomatic
heterozygous  carrier  of
significance. Other mutations reported in
other studies include duplications deletions
translocations [13]. Both duplications and
deletions seem to cause reduced synthesis
of GLUA 3 [14].

uncertain

Conclusion

Early detection of genetic diseases
helps in better management of the patient.
In this case, refractory seizures and facial
dysmorphism should clue into a rare
genetic of illness. Genetic testing and
counselling paves a way to the early
detection and management of syndromic
children. Physicians in this case, should
treat the child in a multidisciplinary
approach which symptomatically helps in
well-being of the child.
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