
A 5-year-old male was referred to the Genetics Clinic at Children’s Hospital of New
Orleans for re-evaluation. First seen at 5 weeks old, initial testing included a chromosome
micro array (normal).

He has a significant medical history with prominent phenotypic findings that are noted in
Table 1.

Upon re-evaluation and after a neurodevelopmental disorder panel was non-diagnostic,
whole exome and mitochondrial sequencing (GeneDx XomeDxPlus) were recommended
and identified a Likely Pathogenic variant in YY1, c.1106 A>G p. (Asn369Ser), which is
shown in Figure 1.
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Ying and Yang 1 (YY1) is a zinc-finger
transcription factor that both represses and
activates genes. Pathogenic variants in
YY1 can lead to a rare autosomal dominant
disorder – Gabriele-de Vries syndrome
(GADEVS).

The phenotypic spectrum is variable and
continues to expand. Currently, the
primarily reported findings of GADEVS
include developmental delay/intellectual
disability, facial dysmorphisms, intrauterine
growth restriction, and feeding difficulties.

Gabriele et. al. reported the first 10 cases
of GADEVS in 2017. Since then, only 32
other cases have been published. Here we
present an additional case along with a
literature review to further characterize the
current phenotypic spectrum of this rare
genetic disorder.

Case

A case from Dos Santos et. al. was identified whose variant is identical to our case. They
reported novel and infrequent findings such as non-febrile seizures, severe scoliosis,
hearing impairments, and chorioretinitis.

Our case shares major features with Dos Santos et. al.’s case which is compared in Table
1.

Our case also demonstrates features not present in the published case such as cardiac
(6/33), renal (4/33), and sleep disturbances (4/33) which are also infrequent findings
reported in GADEVS.

A complete loss of YY1 in mice resulted in peri-implantation lethality, but heterozygous
mice showed neurulation defects and developmental restrictions, which suggest
haploinsufficiency of YY1 to be the cause for GADEVS.

Additionally, YY1 haploinsufficiency leads to loss of acetylation, allowing methylation of
lysine 27 on histone 3 (H3K27) via polycomb repressive complex 2 (PRC2) which inhibits
gene expression.

In all, this case study and literature review contributes to the characterization and
expansion of the phenotypic and clinical spectrum of GADEVS while demonstrating that
patients with identical variants may display a variable phenotype.

Future directions include clarifying the pathophysiology of this rare syndrome via
functional studies, especially for infrequent, multisystemic features such as sleep, renal,
and cardiac abnormalities.

Table 1: Our case compared against Dos Santos’ case who had
the same Likely Pathogenic variant in YY1, c.1106 A>G p.
(Asn369Ser). while noting the total phenotypic frequencies.

* 33 cases have been reported in literature. This number includes
our case as well. All phenotypic findings were based out of 33.

Yellow Highlight: This indicates how our case had different
phenotypic findings than Dos Santos’ case even though they
shared the same variant. Moreover, these features are also
infrequent findings of GADEVS, as shown by the frequencies.

Introduction Table 1

Literature Review

Discussion
1. Dos Santos, S. R., Piergiorge, R. M., Rocha, J., Abdala, B. B., Gonçalves, A. P., Pimentel, M. M. G., 

& Santos-Rebouças, C. B. (2022). A de novo YY1 missense variant expanding the Gabriele-de Vries 
syndrome phenotype and affecting X-chromosome inactivation. Metabolic brain disease,37(7), 
2431–2440. https://doi.org/10.1007/s11011-022-01024-2

2. Gabriele, M., Vulto-van Silfhout, A. T., Germain, P. L., Vitriolo, A., Kumar, R., Douglas, E., Haan, E., 
Kosaki, K., Takenouchi, T., Rauch, A., Steindl, K., Frengen, E., Misceo, D., Pedurupillay, C. R. J., 
Stromme, P., Rosenfeld, J. A., Shao, Y., Craigen, W. J., Schaaf, C. P., Rodriguez-Buritica, D., … de 
Vries, B. B. A. (2017). YY1 Haploinsufficiency Causes an Intellectual Disability Syndrome Featuring 
Transcriptional and Chromatin Dysfunction. American journal of human genetics, 100(6), 907–925. 
https://doi.org/10.1016/j.ajhg.2017.05.006

3. Nabais Sá, M. J., Gabriele, M., Testa, G., & de Vries, B. B. A. (2019). Gabriele-de Vries Syndrome. In 
M. P. Adam (Eds.) et. al., GeneReviews®. University of Washington, Seattle.

4. Carminho-Rodrigues, M. T., Steel, D., Sousa, S. B., Brandt, G., Guipponi, M., Laurent, S., Fokstuen, 
S., Moren, A., Zacharia, A., Dirren, E., Oliveira, R., Kurian, M. A., Burkhard, P. R., & Bally, J. F. 
(2020). Complex movement disorder in a patient with heterozygous YY1 mutation (Gabriele-de Vries 
syndrome). American journal of medical genetics. Part A, 182(9), 2129–2132. 
https://doi.org/10.1002/ajmg.a.61731

5. Donohoe, M. E., Zhang, X., McGinnis, L., Biggers, J., Li, E., & Shi, Y. (1999). Targeted disruption of 
mouse Yin Yang 1 transcription factor results in peri-implantation lethality. Molecular and cellular 
biology, 19(10), 7237–7244. https://doi.org/10.1128/MCB.19.10.7237

6. Yang, J., Yu, C., Lyn, N., Liu, L., Li, D., & Shang, Q. (2024). Clinical analysis of Gabriele-de Vries 
caused by YY1 mutations and literature review. Molecular genetics & genomic medicine, 12(1), 
e2281. https://doi.org/10.1002/mgg3.2281

7. Cherik, F., Reilly, J., Kerkhof, J., Levy, M., McConkey, H., Barat-Houari, M., Butler, K. M., Coubes, 
C., Lee, J. A., Le Guyader, G., Louie, R. J., Patterson, W. G., Tedder, M. L., Bak, M., Hammer, T. B., 
Craigen, W., Démurger, F., Dubourg, C., Fradin, M., Franciskovich, R., … Genevieve, D. (2022). 
DNA methylation episignature in Gabriele-de Vries syndrome. Genetics in medicine : official journal 
of the American College of Medical Genetics, 24(4), 905–914. 
https://doi.org/10.1016/j.gim.2021.12.003

8. Chawla, T., Kumar, N. K., & Goyal, V. (2023). Heterozygous YY1 mutation - A mimicker of SGCE-
myoclonus-dystonia. Parkinsonism & related disorders,117, 105846. 
https://doi.org/10.1016/j.parkreldis.2023.105846

References

Total 
frequency 

(33)*

Dos 
Santos’ 
Case

Our 
case

Phenotypic 
Findings

33/33XX
Developmental 

delay

33/33XX
Facial 

dysmorphisms

25/33XX
Feeding 

difficulties

21/33XXBehavior issues

22/33XX
Eye 

abnormalities

14/33XXHypotonia

2/33XXVomiting

2/33XXPneumonia

5/33XX
Seizure like 

activity

4/33XScoliosis

1/33X
Hearing 

impairment

1/33XChorioretinitis

6/33X
Cardiac 

abnormalities

4/33X
Renal 

abnormalities

4/33X
Sleep 

disturbances

Figure 1: Results of exome sequencing
*Only the mother of the patient was tested. 
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