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Abstract
Objectives: In this study, we aimed to identify the family members carried the same microdeletion and to
discover the symptoms of a familial 16p11.2 microdeletion were greatly different.

Case Report: The son, a 6-years-old boy, displayed scoliosis, mental retardation, and language
retardation. The mother displayed mild mental retardation, but no scoliosis or language retardation or
genital tract malformation. Pedigree research revealed that the mother, her son, and her fetus carried the
same 16p11.2 microdeletion through CNV-sequencing, Whole Exon Sequencing, and PCR, but the father
was normal. And her fetal displayed no scoliosis by ultrasound. After birth, the baby displayed genital
tract malformation, but no scoliosis or mental retardation.

Conclusions: This �nding uncovered that the symptoms of 16p11.2 microdeletion syndrome are greatly
different, even in the same segment microdeletion.

Introduction
16p11.2 microdeletion is approximately 0.03% all over the world, it’s rare but recurrent. It is a possible
cause of several diseases, such as mental retardation, language retardation, scoliosis, genital tract
malformation, strabismus, farsightedness, ptosis, obesity, autism spectrum disorder and so on. Scoliosis
and mental retardation have been observed in a small percentage of people with 16p11.2 microdeletion
or micro-duplication. Microdeletion or micro-duplication of chromosomes segment are belonged to Copy
Number Variants (CNVs). CNVs are related to kinds of different phenotypic features. Chromosome 16 is
rich in highly homologous low-copy repeats. In this study, we aimed to explore the familial of 16p11.2
microdeletion different symptoms. To address this issue, we applied CNV sequencing, Whole Exon
Sequencing, PCR, X-ray, and Color Doppler Ultrasound to detect the difference. And we found that
symptoms of a familial 16p11.2 microdeletion are greatly different.

Case Presentation
A pregnant woman, 25-years-old mother, displayed mild mental retardation but no scoliosis. Her son, 6-
years-old boy, showed mental retardation, language retardation and scoliosis. The boy was born at 40
weeks and 2 days gestation by cesarean section because of intrauterine growth retardation and
malposition (breech presentation). The boy is the �rst child of the pregnant woman, the birth weight was
2250 g (< 3rd centile), length 40 cm (< 3rd centile), and scoliosis (Fig. 1A). Gradually, we found her son
was mental retardation and language retardation. At 3-years-old, he could only speak three words and
communicated with his parents with sign language for 2 years. And now the mental ability is roughly
equal to 3-years-old child, and the language ability equal to only 4-years-old child.

We detected peripheral blood DNA of the son through Whole Exon Sequencing and discovered that he
missed 525kb at chr16:29663729–30188576 (Fig. 2A). Then we detected peripheral blood DNA of the
mother and the father by qPCR. And we discovered that the mother carried the same deletion of 16p11.2,
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but the father was normal (Fig. 2C). Thus, we had amniocentesis and detected the CNVs for the fetus in
the mother’s uterus. The CNV sequencing results displayed that the fetus carried the same deletion of
16p11.2 (Fig. 2B). Therefore, we especially observed the Color Doppler Ultrasound results of the fetal, and
we found the fetal was normal, especially the spine was perfectly normal during the whole pregnant
period (Fig. 1B). Now the fetus had birthed by cesarean section at 38 weeks for malposition (breech
presentation). The birth weight was 2750 g and length 49 cm with hypospadias, a kind of genital tract
malformation, but no scoliosis.

Discussion
16p11.2 microdeletion syndrome is a congenital gene deletion disorder, with 16p11.2 region
microdeletion. It presents with various clinical phenotypes, including developmental delay, intellectual
disability, autism spectrum disorder, obesity, and an increased frequency of congenital defects, such as
scoliosis and genital tract malformation[1]. In this report, we described a familial 16p11.2 microdeletion
associated with mental retardation, scoliosis, and genital tract malformation. Whole Exome Sequencing,
CNV sequencing and PCR demonstrated that the pregnant woman and her 6-years son and her fetus were
all with about 525kb microdeletion in 16p11.2. But the phenotypes of them were variant. The pregnant
woman was mild mental retardation, the 6-years-old son displayed mental retardation, language
retardation and scoliosis, but the fetus was genital tract malformation after birth. And we will trace the
intelligence and language development of the little baby.

There are low copy repeats at both ends of 16p11.2 region and extensive homology. This results in the
recombination of non-alleles on homologous chromosomes during meiosis, then leads to microdeletion
or microduplication of this segment. 16p11.2 microdeletion syndrome presents with various clinical
phenotypes, including developmental delay, intellectual disability, autism spectrum disorder, obesity, and
an increased frequency of congenital defects, include scoliosis and genital tract malformation[2].

Gene deletion region of 16p11.2 microdeletion syndrome usually locates at chr16: 29660000 30200000,
and contains 27 genes, such as CORO1A, PRRT2, TBX6, SEAL6L2, DOC2A, CDIPT, ALDOA, MAPK3. Angelo
et al reported that SEAL6L2, DOC2A heterozygous deletion may be related to mental and language
retardation, therefore 16p11.2 microdeletion syndrome was closely linked to mental and language
retardation [3]. The mean FSQI score of proband carriers was lower than non-carriers relatives by 26.3
points. Angelo et al. reported that 442 patients with 16p11.2 microdeletion average IQ were signi�cantly
lower than their family normal members. 16p11.2 microdeletion effected mental function and
development, therefore 16p11.2 microdeletion was strongly associated with mental retardation and
language retardation [4, 5]. Stingl et al. reported that a patient with 16p11.2 microdeletion expressed
strabismus, farsightedness, and ptosis [6]. Zhang F et al. �rst reported that 16p11.2 microdeletions was
potential involvement in congenital scoliosis, and TBX6 accounted for 11% of congenital scoliosis [7]. In
our study, the 6-years-old boy displays mental and language retardation and scoliosis, and his mothered
manifests mental retardation, and the litter baby was genital tract malformation. These symptoms were
closely related to the corresponding gene deletion.
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The symptoms of 16p11.2 microdeletion syndrome are greatly different, even in the same segment
deletion. The main reasons for the heterogeneity of 16p11.2 microdeletion phenotype were summarized
as follows. Firstly, the numbers and species of lost genes vary with the size of the deletion fragment.
Secondly, the penetrance of the same gene is different. Thirdly, recessive exposure caused by single
chromosome gene deletion is different. Fourthly, the spatial structure of chromosomes has change due to
the loss of partial genetic material. There may be some other reasons remained for us to furtherly
studied.
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Figures

Figure 1

Compare the clinical signs of the 6-years old son and the fetus. (A) The 6-years-old son displayed
scoliosis through spine X-rays image. (B) The fetus had no scoliosis through Color Doppler Ultrasound.
(C) After birth, the little baby showed hypospadias, a kind of genital tract malformation.
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Figure 2

A familial 16p11.2 microdeletion was checked by various experimental methods. (A) The 6-years-old son
had a 525 kb microdeletion of 16p11.2 by Whole Exon Sequencing.  (B) The fetus had the same 16p11.2
microdeletion by Copy Number Variation sequencing.  (C) The mother had the same 16p11.2
microdeletion by PCR, but his father had not. QPRT gene and CORO1A gene were located at both ends of
16p11.2 fragment.
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