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Abstract

Williams-Beuren Syndrome is a rare disease caused by a chromosomal microdeletion in region 7911.23. It is
characterized as multisystemic, including intellectual and learning disabilities, distinct facial features, short stature,
hypersocial behavior, and many malformations. Its diagnosis is traditionally clinical, but cytogenomic analyses such
as fluorescence in situ hybridization can also be used for better etiological characterization of the syndrome. Our
objective is to report the case of a boy in Manaus/Amazonas with Williams-Beuren Syndrome that presents a
microdeletion in region 7911.23. The patient is male, 12 years, of non-consanguineal parents, and no family history of
hereditary diseases. The patient was sent for genetic testing after assessment of possible genetic syndrome, as the
physical exams presented a gnome-like face, short nasal bridge, full lips, frequent smile, short stature, difficulty
learning and atrioventricular dysplasia of valves with mild insufficiency and a cist in the left kidney. The results of the
karyotype exam were normal and the fluorescence in situ hybridization revealed the microdeletion of region 7q11.23.
Upon the follow-up, the subject was diagnosed with Williams-Beuren Syndrome. This microdeletion results in the
loss of various genes that affect genic dosage/genic haploinsufficiency, resulting in a cytogenetic imbalance,
consequently contributing to the patient’s phenotype. Therefore, the cytogenomic analysis was instrumental for the
etiological diagnosis, in which microdeletion 7911.23 was identified, allowing for proper diagnosis and prognosis,
genetic counseling, and medical decisions, granting a better quality of life for the patient.
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Resumo

Sindrome de Williams-Beuren é uma doenca rara causada por uma microdelecdo na regido 7q11.23. E caracterizada
como multissistémica, incluindo deficiéncia mental, dificuldade de aprendizado, faceis dismorficas, baixa estatura,
comportamento hiperssociavel e, diversas malformac@es. Seu diagndstico é tradicionalmente clinico, mas anélises
citogenémicas podem ser utilizados, como a hibridizagdo in situ por fluorescéncia, permitindo uma melhor
caracterizacdo etioldgica da sindrome. Objetivou-se relatar um caso de um menino com a Sindrome de Williams-
Beuren apresentando a microdele¢do na regido 7911.23 em Manaus/Amazonas. Paciente sexo masculino, 12 anos,
filho de casal ndo consanguineo e sem historico de doenca heredofamiliar. O paciente foi encaminhado para
ambulatério de genética devido a suspeita de sindrome genética e ao exame fisico foi identificado face de gnomo com
nariz arrebitado, labios cheios, sorriso frequente, baixa estatura, dificuldade de aprendizado, displasia de valvulas
atrioventriculares com insuficiéncia leve e cisto renal esquerdo. O resultado do exame de cariétipo foi normal e o
hibridizacéo in situ por fluorescéncia revelou uma microdelecdo da regido 7q11.23. Apos retorno a consulta, foi
diagnosticado com a Sindrome de Williams-Beuren. Essa microdele¢do ocasiona em perda de varios genes que afetam
a dosagem génica/haploinsuficiéncia génica, resultando em um desequilibrio citogendmico, e consequentemente
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contribuindo para o fenétipo do paciente. Portanto, a analise citogendmica foi primordial no diagnéstico etiolégico, no
qual identificou a microdelecdo 7g11.23, permitindo o desfecho do diagndstico bem como no progndstico,
aconselhamento genético e na tomada de decisGes médicas, garantindo a melhor qualidade de vida para o paciente.
Palavras-chave: Doenga rara; Delecdo cromossémica; Haploinsuficiéncia; Hibridizacdo in situ por fluorescéncia.

Resumen

El sindrome de Williams-Beuren es una enfermedad rara causada por una microdelecion en la region 7q11.23. Se
caracteriza por ser multisistémica, incluyendo discapacidad mental, dificultades de aprendizaje, rasgos dismorficos,
baja estatura, comportamiento hipersociable y diversas malformaciones. Su diagnéstico es tradicionalmente clinico,
pero se pueden utilizar andlisis citogenémicos, como la hibridacion fluorescente in situ, que permiten una mejor
caracterizacion etiologica del sindrome. El objetivo fue reportar el caso de un nifio con Sindrome de Williams-Beuren
que presenta microdelecion en la region 7q11.23 en Manaus/Amazonas. Paciente masculino de 12 afios, hijo de pareja
no consanguinea y sin antecedentes de enfermedad hereditaria. El paciente fue remitido a la consulta de genética por
sospecha de sindrome genético y al examen fisico se observo rostro de gnomo con nariz respingona, labios carnosos,
sonrisa frecuente, baja estatura, dificultades de aprendizaje, displasia de la valvula auriculoventricular con
insuficiencia leve y quiste renal izquierdo. El resultado del examen de cariotipo fue normal y la hibridacién
fluorescente in situ reveld una microdelecion de la regidn 7q11.23. Tras regresar a consulta le diagnosticaron el
Sindrome de Williams-Beuren. Esta microdelecion provoca la pérdida de varios genes que afectan la dosis
genética/haploinsuficiencia genética, lo que resulta en un desequilibrio citogendmico y, en consecuencia, contribuye
al fenotipo del paciente. Por lo tanto, el anélisis citogenémico fue fundamental en el diagnéstico etioldgico, el cual
identificd la microdelecion 7g11.23, permitiendo tanto el resultado diagndstico como el pronéstico, el consejo
genético y la toma de decisiones médicas, asegurando la mejor calidad de vida del paciente.

Palabras clave: Enfermedad rara; Delecion cromosémica; Haploinsuficiencia; Hibridacion in situ fluorescente.

1. Introduction

Williams-Beuren Syndrome (WBS) is a rare genetic disorder that is autosomal dominant and occurs due to a
chromosomal microdeletion in region 7q11.23, which varies in size from 1.5 to 1.8 Mb and contains approximately 28 genes
(Pober, 2010; Kozel et al., 2021; Carlotto et al., 2023). This syndrome has many cardinal features, with the most common
clinical characteristics associated with the syndrome being intellectual and learning disabilities, distinct facial features, short
stature, hypersocial behavior, and many malformations such as cardiac, endocrine, skeletal, gastrointestinal, and
ophthalmological (Twite et al., 2019; Serrano-Juarez et al., 2022; Zhou et al., 2022).

The diagnosis for WBS is normally clinical, as many characteristics are typical of the syndrome. However,
cytogenomic analyses such as fluorescence in situ hybridization (FISH) can be used for better etiological characterization of
the syndrome after clinical diagnosis. This exam is the gold standard in cytogenomic analysis for the diagnosis of
microdeletion syndromes (Carlotto et al., 2023). Thus, the objective of this study we report the case of a boy from
Manaus/Amazonas with the presence of a deletion in region 7q11.23, resulting in Williams-Beuren Syndrome. This case
highlights the importance of cytogenomic analyses for the diagnosis of this syndrome, as well as the appropriate clinical

follow-up, allowing for a more adequate management plan for the patient and genetic counseling.

2. Methodology

The report is a quantitative approach of the case report type according to Casarin and Porto (2021), reporting a case of
a boy with Williams-Beuren Syndrome presenting a microdeletion in the 7ql11.23 region in Manaus/Amazonas. The
cytogenetic analyzes were carried out at the Laboratory of Cytogenetics of the University of the State of Amazonas — UEA.
The metaphase mitotic chromosomes obtained from second peripheral blood lymphocyte culture Moorhead et al. (1960) and,
subsequently, the second Seabright GTC banding technique (1971) was performed for the patient. Furthermore, the in situ
hybridization technique was performed by fluorescence using the WBSCR region detection probe (7911.23, Williams-Beuren),

according to the manufacturer's protocol.
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The project has been approved by the Research Ethics Committee (CEP), being protected by the ethical questions of
secrecy and identification of subjects. The CAAE approval number is 95704617.0.0000.5016, number 2.988.971. The

Informed Consent Form (TCLE) was signed and authorized by the patient's guardian.

3. Results

The patient is male, 12 years of age, and was sent to the genetic ambulatory to be evaluated by a geneticist doctor due
to the likelihood of him having a genetic syndrome. The patient is the son of a non-consanguineal couple with no family
history of hereditary diseases. A physical exam showed an elfin face with a short nasal bridge, full lips, frequent smile, short
stature, learning difficulties, dysplasia of atrioventricular valves with mild insufficiency, and a cist in the left kidney. The Term
of Free and Informed Consent (TCLE) was given to the parents/ legal guardians of the patient, being appropriately filled out
and signed.

Cytogenetic and cytogenomic analyses were performed on the patient. The karyotype analysis using G-banding
(resolution of 400 bands, and 100 cells analyzed) revealed a 46, XY karyotype. The fluorescence in situ hybridization (FISH)
was done with Saethre-Chotzen probe in region TWIST (7p21.1. spectrum red)/Williams-Beuren region WBSCR (7911.23,

spectrum green)/Probe Combination, and revealed a deletion in the WBSCR region (Figure 1).

Figure 1 - Karyotyping by FISH of the patient from Manaus, Amazonas with Williams-Beuren syndrome. Patient with 46,XY,
presence of deletion in the region WBSCR (7q11.23, red signal) and absence of deletion in the region TWIST (green signal).

The chromosomes were counterstained with DAPI. Scale bar equal to 20 um.

Source: Authors,

In Figure 1, it is important to note the presence of just one red signal on one of chromosomes 7, corresponding to a
deletion in the 7q11.23 region, confirming Williams-Beuren syndrome. The patient returned to the geneticist doctor and was
diagnosed with WBS. Currently, the patient is being cared for by a multidisciplinary team, with emphasis on psychological,

speech, and occupational therapies, ensuring a better quality of life.

4. Discussion

Deletion mechanisms are associated with highly repetitive regions in low copy repeats (LCRs), and these regions are

present in 5% of the human genome. Such regions act as a substrate for inter or intrachromosomal non-allelic homologous
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recombination during meiosis, which can cause a deletion of one or more genes, as seen in region 7q11.23 (Lupski, 1998;
Bayes et al., 2003).

Around 28 genes are involved in region 7q11.23. The deletion of this region is associated with WBS. A Williams-
Beuren syndrome diagnosis is attained by analyzing the clinical characteristics along with cytogenomic analysis, such as FISH
using commercial probes targeting region WBSCR (Crespi and Procyshyn, 2017; Byoun et al., 2021; Carlotto et al., 2023).
Other cytogenomic analyses have also been used to identify region 7q11.23 associated with WBS that can offer more
information on the deleted region, deletion size, and the genes affected.

In this study, the patient presented a deletion in region WBSCR in a single chromosome of pair 7, corresponding to a
critical region for Williams-Beuren syndrome, confirming the deletion of chromosomal region 7g11.23 with FISH. This
deletion is characterized as a hemizygosity because there is the loss of a gene copy, and the remaining copy is not able to
express its genes in sufficient levels, resulting in genetic haploinsufficiency of the deleted region (Sullivan, 2019; Morrill and
Amon, 2019). The effects of hemizygosity of each gene involved in 7q11.23 are not yet completely established, only the
elastin gene (ELN) is well characterized as to its correlation to the genotype-phenotype of WBS. The elastin gene encodes
crucial building blocks for the elastin protein, which is an important component of the elastic fibers of connective tissue
(Kruszka et al., 2018; Kozel et al., 2021). Thus, haploinsufficiency of the elastin gene is associated with many characteristics
found in patients with WBS, such as cardiovascular problems, skin elasticity issues, raspy voice, joint hypermobility,
clinodactyly, inguinal hernia, premature aging, diverticulitis, and distinct craniofacial characteristics. Haploinsufficiency of a
single gene located in the deleted critical region has been considered the main cause of the WBS phenotype (Johnson et al.,
2019). Therefore, it is evident that the elastin gene is related to the clinical characteristics of the patient in this study.

de Souza et al. (2007) analyzed 18 patients with a clinical diagnosis of WBS and confirmed the deletion of critical
region 7q11.23 using FISH, highlighting that FISH was important for determining the medical diagnosis. Cohen et al. (2012)
reported a monozygotic twin with subtle facial dysmorphism, stunted growth, and renal abnormalities presenting a deletion in
critical region 7g11.23 identified using FISH. Kalantari et al. (2023) described the case of a patient with typical characteristics

of WBS, whose cytogenomic diagnosis revealed a germinative mosaic for deletion 7q11.23.

5. Conclusion

In conclusion, the present case report highlights the importance of cytogenomic analyses for differential diagnosis,
which reveals the deletion of region 7q11.23, resulting in Williams-Beuren syndrome. Additionally, the early diagnosis of this
syndrome aids in improved therapeutic conduct, allowing for adequate prognosis, genetic counseling, and medical decision-
making, conferring a better quality of life for the patient. Future studies with molecular studies are necessary to better
understand molecular mechanisms involved in this disease, such as identify the size and which LCRs are involved in this

deletion are necessary.
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