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Rubinstein-Taybi Syndrome (RTS)

Prevalence

Although prevalence estimates have varied it is thought that the most accurate estimate is
approximately 1 in 100,000 to 125,000 live births.

Genetics

RTS is a multiple congenital anomaly syndrome. The first genetic abnormalities identified were
breakpoints, mutations and microdeletions within chromosome 16p13.3. Molecular analysis
subsequently highlighted a gene located on chromosome 16p13.3 that coded for the cyclic
AMP response element binding protein (CBP). In addition to the chromosomal rearrangements
of chromosome 16, RTS can also arise from heterozygous point mutations in the CBP gene
itself. More recently, the E1A Binding Protein, P300 has also been implicated. P300 is located
at 22913.2 and is a homolog of CBP. Both are highly related in structure and function and
consequently mutations in p300 can also result RTS. There are only a small number of clinical
reports of RTS caused by mutations in p300 and these reports have indicated individuals are
often more mildly affected, particularly in terms of the skeletal features and degree of
intellectual disability. However, in some cases, comparisons between those with a p300
mutation and those where the CBP gene is implicated are identical. Genetic markers are found
in around 65-70% of cases and therefore some individuals are diagnosed through clinical
characteristics.

Physical features

The physical characteristics associated with RTS have been well documented and include
broad thumbs and toes, microcephaly, excessive hair growth and dental abnormalities. The
classical facial appearance in RTS is also well documented. Descriptions typically include a
prominent ‘beaked’ nose, eyes with downward slanting palpebral fissures, long eyelashes,
thick eyebrows, and a small mouth. Feeding and related weight difficulties have been reported
in the literature, with descriptions of poor appetite, vomiting and failure to thrive during infancy
followed by enhanced appetite and weight gain in adolescence. Other health problems include
renal abnormalities, constipation, recurrent upper respiratory infections, undescended testes
in males and keloids. Importantly, it has been documented that individuals with RTS may
suffer an increased risk of developing cancer. Therefore, attention to early symptoms
indicative of tumours is important to ensure early intervention.

Behavioural characteristics

Although still in its infancy, the literature outlining the behavioural phenotype of RTS is
growing. Studies have described “stubbornness”, sleeping difficulties and a tendency for
individuals to be “emotional” and “excitable”. The presence of ADHD-type behaviours such as
impulsivity and hyperactivity has also been noted. The two most frequently noted
characteristics relate to social behaviour and repetitive behaviour. Stereotyped behaviours
such as rocking, spinning, and hand flapping, appear to be common. Other repetitive
behaviours noted in around three quarters of individuals with RTS include an adherence to
routine and an insistence on sameness. Reports have described those with RTS as
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“overfriendly” and “happy” individuals who “ love adult attention” and “ know no strangers”.
Such descriptions have led to the suggestion that individuals with RTS may show superior
social competency and social communication skills when compared to those with other causes
of ID. In a recent study comparing children with RTS to a matched heterogeneous intellectual
disability (HID) group, findings showed that those with RTS showed superior performance on
items including acceptance of physical contact, initiating play with other children, and quality
of eye contact. In this same study individuals with RTS displayed significantly higher scores
than matched HID controls on items assessing the stereotypies ‘flaps arms/hands when
excited’, ‘extremely pleased with certain movements/keeps doing them’ and ‘makes odd/fast
movements with fingers/hands’. In a recent study, individuals with RTS were more likely to
experience heightened levels of anxiety in comparison to typically developing children. It has
also been suggested that individuals with RTS may be at increased risk of mood instability, as
they get older, such as anxiety and depression. However, more evidence is needed to
corroborate this finding.

Cognitive characteristics

Intellectual disability (ID) is an associated characteristic of RTS. Although estimates regarding
the degree of ID have varied across studies it is thought that most individuals lie within the
mild to moderate range. Genetics studies have started to link the molecular abnormalities to
cognitive dysfunction in RTS. The CREB binding protein implicated in RTS has been shown to
underlie long term memory formation and consequently it has been suggested that ID may be
related to impaired long term memory. Preliminary work assessing social cognition in RTS
indicates some ‘precursor’ social cognitive abilities are intact but there may be subsequent
deficits in later developing Theory of Mind. In addition, there is emerging evidence that
executive function abilities may be compromised in RTS relative to mental age and that these
difficulties may be related to repetitive behaviours observed in the syndrome.

References

Bartsch, D., Ghirardi, M., Skehel, P.A., Karl, K.A., Herder, S.P., Chen, M.,...Kandel, E.R.
(1995). Aplysia CREB2 represses long term facilitation: relief of repression converts transient
facilitation into long-term functional and structural change. Cellular and Molecular Life
Sciences, 83, 979-992.

Baxter, G. & Beer, J. (1992). ‘Rubinstein Taybi syndrome’. Psychological Reports, 70,
451- 456. Bourtchuladze, R., Frenguelli, B., Blendy, J., Cioffi, D., Schutz, G, & Silva, A.J.
(1994). Deficient long-term memory in mice with a targeted mutation of the cAMP-responsive
elementbinding protein. Cellular and Molecular Life Sciences, 79, 59-68.

Crawford, H., Waite, J., & Oliver, C. (2017). Diverse Profiles of Anxiety Related Disorders in
Fragile X, Cornelia de Lange and Rubinstein—Taybi Syndromes. Journal of Autism and
Developmental Disorders, 47(12), 3728-3740. DOI:10.1007/s10803-016-3015-y

D’Archangelo, G., & Curran, T. (1995). Smart transcription factors. Nature, 376, 292-293.

Fergelot, P., Van Belzen, M., Van Gils, J., Afenjar, A., Armour, C. M., Arveiler, B...
Hennekam, R. C. (2016). Phenotype and genotype in 52 patients with Rubinstein-Taybi
syndrome caused by EP300 mutations. American Journal of Medical Genetics, 170(12), 3069-
3082.

Page 2 of 4



Galéra, C., Taupiac, E., Fraisse, S., Naudion, S., Toussaint, E., Rooryck-Thambo, C., ... &
Bouvard, M. P. (2009). Socio-behavioral characteristics of children with Rubinstein-Taybi
syndrome. Journal of autism and developmental disorders, 39(9), 1252-1260.

Goots, E.E., & Liemohn, W.P. (1977). Behavioral characteristics of three children with the
broad thrumb-hallux (Rubinstein-Taybi) syndrome. Biological Psychiatry, 12, 413-423.

Hennekam, R.M. (2006) Rubinstein-Taybi syndrome. European Journal of Human Genetics,
14, 981-985.

Hennekam, R.M., Baselier, A.C., Beyaert, E., Bos, A., Blok, J.B., Jansma, H.B.,...&
Veerman, H. (1992). Psychological and speech studies in Rubinstein-Taybi syndrome.
American Journal of Mental Retardation, 66, 645-660.

Hennekam, R.M., Stevens, C. A., & Van de Kamp, J. J. P. (1990). Etiology and recurrence
risk in Rubinstein-Taybi syndrome. American Journal of Medical Genetics, 37(S6), 56-64.

Hennekam, R.M., Van Den Boogaard, M., Sibbles, B.J., & Van Spijker, H.G. (1990).
Rubinstein-Taybi Syndrome in The Netherlands. American Journal of Medical Genetics.
Supplement, 6, 17-29.

Hennekam, R.M., & Van Doorne, J.M. (1990). Oral aspects of Rubinstein Taybi syndrome.
American Journal of Medical Genetics. Supplement, 6, 42-47.

Lacombe, D., Saura, R., Taine, L., & Battin, J (1992). Confirmation of assignment of a locus
for Rubinstein- Taybi syndrome gene to 16p13.3. American Journal of Medical Genetics, 44,
126-128.

Lépez, M., Garcia-Oguiza, A., Armstrong, J., Garcia-Cobaleda, I., Garcia-Minaur, S.,
Santos-Simarro, F...Dominguez-Garrdio, E. (2018). Rubinstein-Taybi 2 associated to novel
EP300 mutations: deepening the clinical and genetic spectrum. BMC Medical Genetics, 19:36.

Menke, L. A., van Belzen, M. J., Alders, M., Cristofoli, F., The DDD Study, Ehmke,
N...Hennekam, R. C. M. (2016). CREBBP mutations in individuals without Rubinstein-Taybi
syndrome phenotype. American Journal of Medical Genetics, 170(10), 2681-2693.

Moss, J., Nelson, L., Laurie, P., Waite, J., Richards, C., & Oliver, C. (2016). A Comparative
Study of Sociability in Angelman, Cornelia de Lange, Fragile X, Down and Rubinstein Taybi
Syndromes and Autism Spectrum Disorder. American Journal on Intellectual and
Developmental Disabilities, 121 (6), 465-486. DOI:10.1352/1944-7558-121.6.465

Negri, G., Milani, D., Colapietro, P., Forzano, F., Della Monica, M., Rusconi, D...
Gervasini, C. (2014). Clinical and molecular characterization of Rubinstein-Taybi syndrome
patients carrying distinct novel mutations of the EP300 gene. Clinical Genetics, 87(2), 148-
154.

Oliver, C., Arron, K., Powis, L., and Tunnicliffe, P. (2011). Cornelia de Lange, Cri du Chat
and Rubinstein Taybi Syndromes. In: P. Howlin, T.Charman, M. and Ghaziuddin, (Eds.) The
SAGE Handbook of Developmental Disorders. (pp. 239-260). Sage: London.

Padfield, C.J., Partington, M.W., Simpson, N.E. (1968). The Rubinstein-Taybi Syndrome.
Archives of Disease in Childhood. 43, 94-101.

Partington, M.W. (1990). Rubinstein Taybi Syndrome: A Follow-Up Study. American Journal
of Medical Genetics. Supplement, 6, 65-68.

Page 3 of 4



Petrij, F., Giles, R.H., Dauwerse, H.G., Saris, J.J., Hennekam, R.C., Masuno,
M.,...Breuning, M.H.(2002). Rubinstein Taybi syndrome caused by mutations in the
transcriptional co -activator CBP. Nature, 376, 348-351.

Powis, L. (2014). Rubinstein- Taybi syndrome: From Behaviour to Cognition. Unpublished
doctoral thesis, University of Birmingham, UK.

Roelfsema, J.H., White, S.J., Ariyurek, Y., Bartholdi, D., Niedrist, D., Papadia, F.,...Peters,
D.J., (2005). Genetic heterogeneity in Rubinstein Taybi syndrome: mutations in both the CBP
and EP300 genes cause disease. American Journal of Human Genetics, 76, 572-580.

Rubinstein, J.H. (1990). Broad Thumb- Hallux (Rubinstein- Taybi) Syndrome 1957- 1988.
American Journal of Medical Genetics. Supplement, 6, 3-16.

Rubinstein, J.H., & Taybi, H. (1963). Broad thumbs and toes and facial abnormalities: A
possible mental retardation syndrome. American Journal of Diseases of Children, 105, 588-
608.

Stevens, C.A. (2007). GeneReviews: Rubinstein Taybi syndrome. Seattle: University of
Washington. www.genetests.org.

Stevens, C.A., Carey, J.C., & Blackburn, B.L. (1990a) Rubinstein-Taybi Syndrome: A
Natural History Study. American Journal of Medical Genetics. Supplement, 6, 30-37.

Stevens, C.A., Hennekam, R.M, & Blackburn, B.L. (1990b). Growth in the Rubinstein -Taybi
Syndrome. American Journal of Medical Genetics. Supplement, 6, 51-55.

Stevens, C. A., Pouncey, J., & Knowles, D. (2011). Adults with Rubinstein—Taybi syndrome.
American Journal of Medical Genetics Part A, 155(7), 1680-1684.

Waite, J. (2012). The cognitive and behavioural phenotype of Rubinstein-Taybi syndrome.
Unpublished doctoral thesis, University of Birmingham, UK.

Waite, J., Beck, S., Heald, M., Powis, L., & Oliver, C. (2016). Dissociation of Cross-
Sectional Trajectories for Verbal and Visuo Spatial Working Memory Development in
Rubinstein Taybi syndrome. Journal of Autism and Developmental Disorders, 46(6), 2064-
2071. DOI: 10.1007/s10803-016-2736-2

Yagihashi, T., Kosaki, K., Okamoto, N., Mizuno, S., Kurosawa, K., Takahashi,
T.,...Kosaki, R. (2012). Age-dependent change in behavioural feature in Rubinstein-Taybi
syndrome. Congenital Anomalies, 52(2), 82-86. https://doi.org/10.1111/j.1741-
4520.2012.00356.x

Yin, J.C., Wallach, J.S., Del Vecchio, M., Wilder, E.L., Zhou, H., Quinn, W.G., & Tully, T.
(1994). Induction of a dominant negative CREB transgene specifically blocks long term
memory in Drosphilia. Cellular and Molecular Life Sciences, 79, 49-58.

Georgina Edwards, Laurie Powis, Jane Waite and Chris Oliver (2019)

Copyright © 2019

The SSBP hopes that readers will find the syndrome information sheets useful. They represent the
views of the authors who kindly prepared them, and not necessarily those of the SSBP.

Page 4 of 4



	Rubinstein-Taybi Syndrome (RTS)


