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INTRODUCTION 
Exome sequencing, whole genome sequencing and array CGH have become 
commonly utilised tests for investigation of intellectual disability and 
developmental delay in NHS genetic laboratories.  At the All Wales Medical 
Genomics Laboratory, we provide an Intellectual Disability service including  
singleton clinical exome sequencing  (CES), after a normal array CGH result, 
to further investigate patients referred from Clinical Genetics.  

Since we launched the Intellectual Disability CES  panel, we have  reported 
cases where variants associated with three fully penetrant, well 
characterised, autosomal dominant syndromes which were subsequently 
determined to be inherited.  The parents in these cases  had not previously 
presented for genetic testing and had been considered to be unaffected, 
although some mild phenotypic features were noted following further clinical 
evaluation. Here we present two families, including one proband with 2 
pathogenic variants in two genes, inherited from either parent.  
 

CONCLUSIONS 
Cases such as these are leading to the expansion of clinical phenotypic description in 
many previously well characterised disorders. These cases also demonstrate the 
importance of carefully considering genomic testing and variant filtering strategies.  

IMPLICATIONS FOR VARIANT FILTERING IN TRIO PIPELINES 
Strategies that filter out inherited variants (e.g. trio exome and whole genome 
pipelines) may miss inherited, milder disease alleles such as these. Therefore a list of 
known likely pathogenic and pathogenic variants to be included in analysis could 
prevent a missed diagnosis.  

Alternatively, genomic testing pathways could incorporate inherited autosomal 
dominant variants in a reiterative analysis where a diagnosis has not been found using 
the de novo route.  This would give a prohibitively large number of variants to 
interpret and so therefore would  need to be clinical input or a predefined list of genes 
to investigate. The DECIPHER project have discussed reiterative analysis of data using 
improved variant calling methodologies, novel variant detection algorithms, updated 
variant annotation and evidence-based filtering strategies to improve diagnostic yield5. 

FURTHER WORK 
Further work could include investigating possible high level mosaic parents with 
sensitive molecular techniques. Droplet digital PCR (ddPCR) has been suggested for 
investigation of mosaic variants in unaffected parents using a variety of tissue types. 
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CASE STUDY 2 
PATIENT  PHENOTYPE AND PREVIOUS TESTING  
Patient referred with learning disability, dysmorphic features, duplex kidney, epilepsy, 
and clinodactyly. Previously tested and had normal array CGH, Fragile X and karyotype 
results. 

VARIANT 
ANKRD11 c.1903_1907delAAACA, p.(Lys635GlnfsTer26) 

 

 

 

 

 

 

 

 

 

 

 
The c.1903_1907delAAACA  variant has been reported in patients with KBG Syndrome 
(OMIM#148050). Characterized by macrodontia of the upper central incisors, 
distinctive craniofacial findings, short stature, skeletal anomalies, global 
developmental delay, seizures, and intellectual disability5. This variant was classified as 
pathogenic and reported as consistent with the patient’s phenotype.  

PARENTAL TESTING  
Patient’s mother referred for testing by Clinical Genetics due to some difficulties in 
school and similar facial features to her daughter. She was found to have the same 
mutation as her daughter though a with a less severe phenotype.  

Figure 3 – A) 
DECIPHER1 
diagram of 
ANKRD11 gene 
and previously 
reported 
variants 
 
B) IGV plot of  
NGS data 
showing 
ANKRD11 
frameshift 
variant in this 
patient.  
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c.1903_1907delAAACA ,p.(Lys635GlnfsTer26) 

CASE STUDY 1 

PATIENT  PHENOTYPE AND PREVIOUS TESTING  
Patient referred with short stature, learning difficulties, behavioural issues and café au 
lait patches. Previously had normal array CGH and karyotype results. 

VARIANTS 
NIPBL c.5329-15A>G, p.Ile1777_Arg1809del  

 

 

 

 

 

 

 

 

 

 

 
The c.5329-15A>G  splicing variant has been reported  previously in patients with 
Cornelia de Lange Syndrome and functional studies show that it leads to skipping of 
exon 28 2. Classic Cornelia De Lange is characterised by distinctive facial features, 
growth retardation and upper limb defects, whereas a milder phenotype has less 
severe growth restriction, intellectual disability and limb anomalies but consistent 
facial features3. This variant was classified as pathogenic and reported as consistent 
with the patient’s phenotype.  

NF1 c.3461A>T, p.(Asn1154Ile) 

 

 

 

 

 

 

 
The c.3461A>T variant has been reported  previously in patients with 
Neurofibromatosis  Type 1 (OMIM#162200). This syndrome is characterised by 
multiple café au lait spots, plexiform neurofibromas, iris Lisch nodules and intellectual 
disability4. This variant was classified as likely pathogenic and reported as consistent 
with the patient’s phenotype.  

PARENTAL TESTING  
Parents were referred for testing by Clinical Genetics  and it was found that each 
variant was inherited from either parent. The  patient’s mother had the NF1 variant 
and was found to have café au lait patches. The  patient’s father had the NIPBL variant 
but had no discernible features of Cornelia de Lange.  
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Figure 1 – A) 
DECIPHER1 
diagram of  
NIPBL gene and 
previously 
reported 
variants 
 
 
B) IGV plot of 
NGS data 
showing NIPBL 
splicing variant 
in this patient.  

Figure 2 – 
DECIPHER1 
diagram of  
NF1 gene 
and 
previously 
reported 
variants 

c.3461A>T, p.(Asn1154Ile) 
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