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USE CASE FROM THE INSTITUTO DE SALUD CARLOS III

• Spanish undiagnosed RD program SpainUDP

• Diagnostic approach

• Case description
 Background
 Family history
 Prenatal and perinatal history
 Clinical symptoms and physical findings
 Complementary tests
 Previous genetic studies

• Case resolution
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SPAINUDP
THE SPANISH UNDIAGNOSED RARE DISEASES PROGRAM

http://spainudp.isciii.es
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SPAINUDP
THE SPANISH UNDIAGNOSED RARE DISEASES 

PROGRAM

You can find more information in:

http://spainudp.isciii.es

http://spainudp.isciii.es/
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DIAGNOSTIC APPROACH: Process (I)
Deep phenotyping in collaboration with:

Local clinicians

Patient associations

Hospitals supporting UDPs 
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DIAGNOSTIC APPROACH: Process (II)
WES analysis & confirmation

Double check
IIER Pipeline
RD-Connect Pipeline

Candidates confirmation – Sanger

Other omics

Functional assays

Data sharing
RD-CONNECT
SOLVE-RD
Phenome Central → MatchMaker Exchange
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CASE DESCRIPTION: Background

CHILD WITH A NEUROLOGICAL DISEASE
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CASE DESCRIPTION: Family history

Hygroma
Trisomy 21

Spontaneous abortions

Sensorineural
hearing

 impairment

PROBAN
D
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CASE 
DESCRIPTION:

Prenatal 
and 

perinatal 
history
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CASE DESCRIPTION:
Clinical symptoms and physical findings (I)
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CASE DESCRIPTION:
Clinical symptoms and physical findings (II)

• Craniofacial:

 Microcephaly

 Low-set ears 

 Hypertelorism

 Microretrognathia

 Partial lateral cleft palate

• Bell-shaped thorax

• Dorsal kyphosis
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CASE DESCRIPTION:
Clinical symptoms and physical findings (III)

• Intellectual disability with severe language impairment

• Global developmental delay

• Generalized muscle weakness

• Diminished osteotendinous reflexes

• Bilateral sensorineural hearing impairment

• Swallowing difficulties

• Happy demeanor

• Epilepsy

• Other: excessive mucus in the upper respiratory ways 

and gastroesophageal reflux
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CASE DESCRIPTION:
Complementary tests

• Auditory evoked potentials: ↓ auditory capacity, bilateral

• Fundus eye examination and retinoscopy: normal

• Electrocardiogram and Doppler ultrasonography: normal

• Electromyogram: signs of chronic neurogenic affectation

• Electroneurogram: motor conduction altered

• Blood analysis: normal CK, normal thyroid function, 

hypoglycemia, hypocholesterolemia, ↓LDL, ↑ GOT, ↓GGT

• Cranial magnetic resonance imaging: arachnoid cysts
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CASE DESCRIPTION:
Previous genetic studies

• Karyotype: normal (46,XY)

• Fluorescence in situ hybridization (FISH) for probe 22q11.2: 

normal

• Array CGH: normal

• Single-gene sequencing for connexin-26 gene: 13:20763686, 

c.35delG (p.Gly12fs) → pathogenic heterozygous variant 

(maternal inheritance), associated to deafness AD 3A
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De novo 30-bp non-frameshift deletion in exon 9 of the Gene X:

Results from WES

Loss of 10 aminoacids in the Gene X protein (p.Gln532_His541del). 

Candidate gene: Gene X
Associated to: Gen X syndrome or Mental retardation, AD XX

DIAGNOSTIC APPROACH (I)
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Confirmation through Sanger sequencing

DIAGNOSTIC APPROACH (II)
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DIAGNOSTIC APPROACH (III)



Funded by the 
European Union
GA n°825575

De novo 30-bp non-frameshift deletion in exon 9 of the Gene X:

Results from WES

Loss of 10 aminoacids in the Gene X protein (p.Gln532_His541del). 

Candidate gene: Gene X
Associated to: Gen X syndrome or Mental retardation, AD XX

DIAGNOSTIC APPROACH (IV)
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1. Proband

2. Mother

3. Father

4. Positive control

5. Negative control

1 2 3 4 5

DIAGNOSTIC APPROACH (V)

Gene X long transcript

Gene X short transcript

Gene X 
(Long)

Gene X 
(Short)
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DIAGNOSTIC APPROACH (VI)
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CASE RESOLUTION

• Usually, severe phenotypes of Gene X syndrome are related to large 
deletions in the Gene X. However, here we describe a severe 
phenotype in a patient with a small deletion in the Gene X, but 
affecting to a critical point for its transcription. The presence of this 
30-bp deletion in the patient disturbs the expression of not only the 
short transcript, but also the long Gene X isoform, showing 
remarkably reduced expression of the Gene X in peripheral blood. 
Also, the patient we describe here shares many of the most 
distinctive features associated with the Gene X syndrome. 

Conclusions



Funded by the 
European Union
GA n°825575

CASE RESOLUTION

• These results allow the diagnosis of this patient as Gene X 
syndrome or Mental Retardation, autosomal dominant XX. In 
addition, this patient was previously diagnosed as Deafness 
autosomal dominant 3A. 

• Difficulties to obtain the correct diagnosis in a patient with 
pathogenic variants in more than one genetic locus. In this regard, 
diagnosis process in patients with phenotypic features which could 
be attributable to either one of the diagnoses (overlapping 
phenotypes) is particularly challenging.

Conclusions
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THANK YOU VERY MUCH 
FOR YOUR ATTENTION¡¡¡
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