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Young boy

• Global developmental delay
• Failure to thrive
• Autism Spectrum Disorder
• Cardiac: atrial septal defect
• White matter lesions
• Facial Dysmorphism 



 Karyotype: normal 46, XY
 SNP array: no abnormalities detected
 Differential diagnosis: Noonan spectrum disease, but 

targeted screening of relevant PTPN11, SOS1, RAF1, 
KRAS genes revealed no mutations

Diagnostic work up
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Trio approach
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Variant calling
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VariantDB
Web-based interface

Vandeweyer et al., submitted



NGS analysis



• 4bp del in ADNP
• Causes frameshift 

introducing stop codon
• Mutation not control

databases, e.g.,ESP, 
1000g, dbSNP

7

NGS analysis:
a single de novo mutation



• Expressed in brain
• Zinc fingers/homeobox domain: potential

transcription factor
• Involved in neurogenesis
• Involved in heart development
• Homozygous KO mice are embryonically lethal
• Heterozygous KO mice have cognitive & 

behavioral problems

ADNP gene
Activity Dependent Neuroprotective Protein



• 1 patient in exome study - O’Roak ea, Nature 2012
• 1 patient in MIPS screening - O’Roak ea, Science

2012
• 1 in ESP  non-neurological control cohort

Other mutations



ADNP mutation
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Ten patients with truncating
mutations in ADNP
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Phenotype Frequency
Prominent forehead
High hairline
Eversion/notch eyelid
Hypertelorism
Broad nasal bridge
Short nose
Thin upper lip

5/8
7/8
3/7
1/8
6/8
2/8
6/7

Dysmorphic features



Clinical characteristics
Phenotype Frequency

Autism Spectrum Disorder (ASD)
Intellectual Disability (ID)
Developmental delay (motor)
Developmental delay (speech)
ADHD
Hypotonia
Growth retardation / Short stature
Feeding problems
Recurrent infections
Congenital heart defect
Hyperlaxity
Obesity
Hypermetropia
Seizures
Behavior
Insensitivity to pain
MRI brain abnormality
Hand abnormalities
Constipation

10/10
10/10
9/10
8/9
2/9
7/9
5/8
5/8
5/8
3/8
6/8
4/7
6/6
2/7
5/7
2/5
5/9
6/8
2/6



Statistics

• The frequency of truncating de novo mutations in ADNP is 
significantly higher (p: 0.001852, odds ratio 13.24668, 
one-sided Fisher’s exact test) in patients compared to the 
ESP cohort and additional controls from the Simons 
Siblings.

• The probability of detecting 8 or more de novo truncating 
events in ADNP within our cohort by chance was estimated 
to be p = 2.65e-18 (binomial test) under a de novo rate of 
1.2 non-synonymous coding variants per individual 
according to a probabilistic model of a locus specific 
enrichment for truncating variation [O'Roak et al., 2012]. 
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De novo mutations in ADNP cause
new autism syndrome

Autism spectrum disorder
Intellectual Disability
Facial dysmorrphology
Congenital malformations

may explain etiology of 
0.17% of ASD patients
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