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ABSTRACT

Objectives: To explore the relationship between Xp22.32p22.31 microduplication and mental
retardation identifiable by chromosomal G-banding and chromosomal microarray analysis
(CMA).

Material and methods: Chromosomal G-banding, CMA, and physical and mental
examinations were performed on four members of a Chinese family.

Results: The mother and one baby had the same microduplication (arr[GRCh37]
Xp22.32p22.31(5970505-6075215)x2), and the baby had mental retardation.

Conclusions: Xp22.32p22.31 microduplication in males could cause mental retardation.



Combination of NIPT, prenatal ultrasound, chromosomal G-banding and CMA has high

accuracy in risk assessment for prenatal diagnosis.
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INTRODUCTION

Neuroligin 4 X-linked (NLGN4X) represents a critical X-linked postsynaptic scaffolding
protein affecting excitatory synapsis development and maintenance, which is involved in
multiple neuropsychiatric pathologies, including cognitive impairment, autism spectrum
disorders (ASD), anxiety, attention deficit hyperactivity disorder (ADHD) and Tourette’s
syndrome. The NLGN4X gene is located on the X chromosome (Xp22.3). Chromosomal
rearrangements, including duplications and deletions, could cause diverse genetic diseases [1].

Xp22.32p22.31 microduplication represents a common finding in clinical cytogenetics [2,
3]. The clinical significance of Xp22.32p22.31 microduplication remains unclear. We report a
prenatal diagnosis case with a family in which the mother and one child had Xp22.32p22.31
microduplication, and this child further developed mental retardation. The mother was a
carrier of the microduplication with normal phenotype. The above findings may help delineate
the phenotypic features of Xp22.32p22.31 microduplication, suggesting a pathogenetic cause

for mental retardation.

MATERIAL AND METHODS
Case report

This study had approval from the Ethics Committee of Maternal and Child Health Hospital
of Hubei Province. The guardians of the children provided signed informed consent.

In 2017, a 36-year-old, gravida 1, para 0 woman with diamniotic twin pregnancy was
submitted to amniocentesis for cytogenetics and chromosomal microarray analysis (CMA) at
gestation week 18 since noninvasive prenatal testing (NIPT) suggested high odds of sex

chromosome aneuploidy. The parents had no family history of chromosomal aberrations or



congenital anomalies. No sign of spontaneous abortion was found in early pregnancy. The
totality of prenatal laboratory indexes were within respective normal ranges, and the patients
had normal karyotypes.

Cytogenetic assessment of G-band metaphases obtained from amniotic fluid cells after
culture was performed. Chromosome samples were prepared by the G-banding method
(resolution, 300—400 bands). In total, 20 metaphases were examined for both fetuses, and
karyotyping followed the ISCN 2016 nomenclature [4].

Chromosomal Microarray Analysis (CMA) of uncultured amniotic fluid cells was carried
out with the Affymetrix CytoScan 750 K chip, which encompasses 550 k nonpolymorphic and
200 k SNP markers, with a probe spacing averaging 4.1 kb.

RESULTS

The karyotypes of both fetuses were 46, XY. The CMA result of fetus A was normal, but
that of fetus B revealed a 105-kb chromosomal duplication, arrffGRCh37] Xp22.32p22.31
(5970505-6075215)x2 (Fig. 1). Then, CMA examination of the parents was performed.
Parental CMA showed the father was normal, while the mother had a duplication of the same
region as fetus B.

Ultrasound revealed no dysmorphisms or intrauterine growth restriction (IUGR). At 24
weeks of gestation, fetus A had an estimated fetal weight of 660 g, an abdominal
circumference of 19.5 cm, a head circumference of 21.9 cm, a femur length of 4.2 cm and
a fetal heart rate of 150 bpm; fetus B had an estimated fetal weight of 630 g, an
abdominal circumference of 19.1 cm, a head circumference of 21.2 cm, a femur length of
4.0 cm and a fetal heart rate of 145 bpm [5]. The parents were comprehensively examined,
and no overt anomalies were identified.

The parents were told that Xp22.32p22.31 microduplication in males could be associated
with mental retardation in genetic counseling. However, they decided to continue the
pregnancy. At pregnancy week 36, two male babies were delivered vaginally. After childbirth,
both babies underwent comprehensive physical exams, which were unremarkable. At the age
of two years, both babies underwent Gessell examination: baby A was normal (Development

Quotient, DQ = 91), while baby B had mental retardation (DQ = 69). The IQs (Intelligence



Quotients) of babies A and B were 105 and 73, respectively.

DISCUSSION

Xp22.32p22.31 microduplication could be tightly associated with both specific epilepsy
genes and brain maturation events. However, discordant findings have been reported for the
pathogenicity of Xp22.32p22.31 microduplication, which is considered in some instances to
have unspecified function or to be benign [6], and in others to induce developmental
abnormalities such as autism, cognitive impairment, hypotonia and eating disorders [7, 8].
Cognitive impairment and learning troubles in baby B suggest a probable pathogenic role for
Xp22.32p22.31 microduplication.

Even if the clinical importance of this rearrangement remains debatable, its possible
pathogenetic role has been recently suggested, although it may require further genetic factors
[7]. The phenotype varies and is common in neurobehavioral diseases, with seizures found in
3-44% of cases [9, 10]. Cognitive impairment ranges between mild and severe mental
retardation, with associations with autism spectrum disorder, speech and reading troubles,
dyslexia, and attention deficit hyperactivity disorder in some affected individuals.

In addition, these phenotypic differences might be associated with further genetic
modifiers, including decreased penetrance, distinct genes in the duplication region and
position effect [11]. Additionally, X chromosome inactivation may also significantly affect the
occurrence of this duplication [12].

As shown above four members of a family were examined, and one child had maternally
inherited Xp22.32p22.31 microduplication associated with cognitive disability and mental
retardation while his mother was asymptomatic. Xp22.32p22.31 microduplication in males

could cause mental retardation and must be taken seriously.

Combination of NIPT, prenatal ultrasound, chromosomal G-banding and CMA has high

accuracy in risk assessment for prenatal diagnosis [13].
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Figure 1. CMA revealed the Xp22.32p22.31 microduplication

(arr[GRCh37] Xp22.32p22.31(5970505-6075215)x2)




