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Abstract 

Rubinstein-Taybi Syndrome (RSTS) as a group of congenital anomalies mainly include, short broad 

thumbs and toes, short stature and intellectual disability are caused by either a micro-deletion in the 

CREBBP (CBP) or EP300 genes. Generally most RSTS patients have a deletion in the CREBBP gene 
but some patients have shown deletion in the EP300 gene. Here we introduce an affected case without 

some typical characteristics of RSTS with deletions in the CREBBP and SHANK3 genes. The patient 

was a 24 years old man with a history of infantile hypotonia and childhood developmental delay, 

heavy eyebrows, ptosis, speech difficulty without large thumb and toes. The conventional cytogenetic 
finding was normal male. Further investigation was performed using Multiplex Ligation Probe 

Amplification (MLPA) technique to screen micro-deletion syndromes and subtelomeric 

rearrangements and Micro-deletion was detected in CREBBP and SHANK3 gene and a detected in 
DECR2 gene. Deletion in the CREBBP or EP300 genes or both in the patients with broad thumb and 

toes (RSTS) has been detected but there are other patients with deletion in CREBBP gene without 

this sign of RSTS. However, we report SHANK3 gene deletion in the patient with deletion in 

CREBBP gene and without broad thumbs and toes. 
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Introduction 

 
Rubinstein-Taybi Syndrome (RSTS) (OMIM: 

180849) is a rare congenital anomaly with a 
frequency of approximately 1 in 100,000 to 

125,000 newborns [1]. The most frequent 

symptoms in the people with typical RSTS 

include growth deficiency, delayed bone age, 

intellectual disability, abnormally broad 
thumbs and toes, breathing difficulties [2]. 

Some patients experience swallowing problems 

[3]. Another category of RSTS known as 

“atypical RSTS” (OMIM#180849) or RSTS2 
includes patients with a multiple congenital 

http://www.raftpubs.com/
mailto:jamaalbin@yahoo.com


     Deletion of SHANK3 and CREBBP gene in the patients with 

intellectual disability and mix phenotype 
IJGMGT: August-2019: Page No: 15-20 

 

 

  Page: 16 

www.raftpubs.com  

anomalies such as intellectual disability, 
microcephaly, broad thumbs and halluces, and 

dysmorphic facial features [4]. Some symptom 

such as broad thumb and toesm ptosis, 
intellectual disability, developmental delay and 

speech difficulties seems to be remarkable in 

both types of RSTS but some other such as form 

of nose and dolichocephaly is different. More 
than 50% patients with RSTS has deletion at 

CREBBP gene and has been known as RSTS1 

[5] and less than 3% of patients with RSTS has 
a deletion in EP300 gene and has been known 

as RSTS2 [6]. Although this syndrome 

considers as an autosomal dominant, most cases 

of RSTS reported as a sporadic and the families 
with two or more affected children is very rare 

[4,7]. 

 
The CREBBP gene with 31 exons, 

approximately 155 kb of genomic DNA is 

located on chromosome 16p13.3 and EP300 
gene also contains 31 exons, located on 

chromosome 22q13.2. Both CREBBP and 

EP300 is transcriptional co-activator that 

involved in various signal transduction 
pathways [8,9]. Mutation in these two genes has 

been known as RSTS but in some cases RSTS 

symptom especially large thumb and toes has 
not noticed in the patients with mutation either 

in CREBBP [10] nor EP300 gene [11].  

 

Clinical Report 

 
The patient was a 26-years-old man with a 

history of infantile hypotonia and childhood 

developmental delay. He is last of 10 children 
of non- consanguineous parents; pedigree of 

this family has been shown in figure1. He has a 

history of epilepsy starting from 5th year of his 
life. His dysmorphic feature and clinical signs 

includes heavy eyebrows, ptosis, speech 

difficulty, high arched palate, high set ears 
spastic paraplegia in the upper body and narrow 

opening mouth; he has a surgery because of 

adhesion tongue still difficulties in feeding 

(figure2a). His head circumference was normal. 
He doesn’t show broad thumbs and toes explain 

in RSTS (figure2b,2c); his stature was 162 CM 

so he did not show short stature as mention in 
RSTS. His affected brother has an intellectual 

disability and developmental delay and his 

healthy brother has a son with developmental 

delay but his family has no intention to apply 
genetic diagnosis for this child. His mother was 

healthy and his father passed away but 

according to his family he was normal. 
 

 
Figure 1: Pedigree of the family with deletion in CREBBP gene.  
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Figure 2: Picture of affected individual with deletion in CREBBP gene and SHANK3 gene. Ptosis and 

heavy eyebrow and highly set ears and normal thumbs and toes is recognizable. 

 

Material and Methods 

 
Cytogenetic analyses were performed by G-

banding techniques at 550 bands of resolution 
on metaphase chromosomes obtained by 

standard procedures from peripheral blood 

lymphocytes.  Then whole blood DNA sample 
for MLPA testing were prepared using standard 

salting out method [12] and quantified by 

spectrophotometer (Nanodrop). Further 
investigation was performed using Multiplex 

Ligation Probe Amplification (MLPA) 

technique with P245 kit, P070 and P036 kits 

(SALSA, MLPA Kit, MRC, Holland) to screen 
micro-deletion syndromes and subtelomeric 

rearrangements. MLPA results were analyzed 

by Genemaker V1.95. 
 

Results 

 
Cytogenetic analysis of proband, his mother 

and affected brother were normal. Performing 
(MLPA) experiments shown micro-deletion in 

CREBBP gene (16p13.3) and micro-deletion in 

SHANK3 gene (22q13.33) in P245-kit but his 

affected brother has not shown any abnormality 
in these regions. Using another MLPA kit 

(p070) revealed a micro-deletion in DECR2 

gene which located at chromosome 16p13.3 
region in the proband, again his brother MLPA 

results in this kit was normal. MLPA results of 

proband as an electro-photogram has been 

shown in figure 3. 

 

Discussion 

 
The present study has been reported a family 

with affected child who has deletion in the 

CREBBP gene and miss some sign of classical 

RSTS especially broad thumb and toes, in the 
same time this patient has a deletion in the 

SHANK3 gene. The most patients with deletion 

in CREBBP or EP300 or both genes 
phenotypically show the RSTS signs especially 

broad thumb and toes but using next generation 

sequence in some patients with developmental 
delay or Intellectual disability represent 

individuals with deletion in these two genes and 

without these signs of RSTS [10]. 

 
Applying MLPA in our patient revealed 

deletion in CREBBP; the RSTS gene; and some 

signs of RSTS such as ptosis, speech difficulty, 
seizures and heavy eyebrows but other 

expecting symptom such as short stature and 

broad thumbs and toes has not detected. Menke 

in his report, after presenting 11 patients with 
CREBBP deletion and without RSTS sign, 

explained that phenotype variation has been 

expected because by using new techniques such 
as next generation sequencing the genetic cause 

of diseases has been revealed and genotype-

phenotype correlation could be explained 
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according by these new information. Especially 
after the detection of exact genetic cause of 

syndromes, variability of symptoms or 

phenotypes could be expected [10]. In the other 
hand patients could have deletion in the special 

gene with or without some sign of diseases. In 

our case existence of some RSTS signs could be 

explain by deletion of CREBBP gene but there 
is some other deletion in our patient that might 

be the source of absence of some typical sign or 

presence of other sign which has not detected in 
the cases with RSTS before.  

 

 

  
Figure 3: MLPA results using the MRC-Holland P245 kit. Deletion in CREBBP gene in position 

(16p13.3) and SHANK gene in position (22q13.33) are shown by arrow in GeneMarker electro-

photogram. 
 

Although deletion of EP300 gene has been 

detected in some patients with RSTS as well as 

CREBBP gene, none of them, in our 
knowledge, have been identified with deletion 

in SHANK3 gene. SHANK3 gene with 22 exons 

is located on chromosome 22 (22q13.3) and 
deletion of this gene has been known as Phelan-

McDermid syndrome (PHMDS) 

(OMIM#606232) and mainly reported 
symptoms include dolichocephaly and 

macrocephaly, pointed chin, ptosis, delayed 

motor development, seizures, tall stature, 

delayed expressive speech Shank family are an 
important proteins at the postsynaptic density 

which involved in aspects of synaptic 

development and function [13], SHANK3 
deletion has been detected in some other 

diseases such as bipolar disorder [14] and 

autism spectrum disorders [15]. 
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Deletion in SHANK3 gene has been detected in 
our patient as well as deletion of CREBBP gene. 

We couldn’t find some sign of PHMDS such as 

dolichocephaly and macrocephaly, pointed chin 
and tall stature in our patient. Other sign such 

as ptosis, developmental delay, intellectual 

disability, seizures and delayed, expressive 

speech could be explained by both syndromes. 
Tall stature in PHMDS and short stature in 

RSTS has not detected may be the average 

stature of this patient is sum of these two 
syndrome. 

 

MLPA technique has been revealed another 

deletion in our patient in chromosome at 
16p13.3 region (GRCh38/hg38), representing 

DECR2 gene and in our knowledge has not 

been reported in the ID patients before. There is 
a large distance between these two deleted 

genes (3.3Mb) and although they located in the 

same band of chromosome 16, large deletion 
including both of them would be detected in 

conventional cytogenetic analysis and we could 

not detect such deletion in his karyotype. 

DECR2 deletion in the other hand could be a 
technical artifact and needs more investigation 

to detect effects of this gene in ID patients. 

SHANK3 and EP300 located in the same 
chromosome (22) as well but we could not 

recognize any kind of deletion in his 

conventional karyotype and need high 
resolution analysis or molecular cytogenetic to 

detect exact size of deletion.  

 

We applied MLPA kits to his affected brother 
individual of this family but could not detect 

any deletion or addition. In his physical 

examination we just could detect intellectual 
disability, long face, beaked nose without broad 

thumb and toes. Genetic cause of intellectual 

disability in his brother would be different that 

we could not find in MLPA technique and 
needs to study more to detect the exact genetic 

cause of his intellectual disability but we could 

not apply any further technique because the 
family refused to cooperate. We believe with 

family cooperation, it is possible to reach new 

sight for this syndrome and as we know this is 

the first report of deletion in SHANK3 gene in 
patient with deletion of CREBBP gene without 

RSTS typical signs. 
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