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Clinical diagnostics

Genetic test

MONOGENIC/CHROMOSOMAL disorder



BUT ... MONOGENIC/CHROMOSOMAL disorders are rare

Most people with developmental disabilities do NOT have a genetically detectable cause

- intellectual disability
- dyslexia
- ADHD
- ASD
- dyspraxia 
- ... 

Strong genetic component 
but often not monogenic

ASD multiple anomalies
ASD normal cognition

??

No DNA test ?



Clinical diagnostics

Genetic test

MONOGENIC/CHROMOSOMAL disorder

genetic cause

• mutation in 1 gene or a chromosomal aberration 

MONOGENIC CAUSE SINGLE GENETIC CAUSE

• the explanation why the condition occurs => genetic error 

• a clinically observable impact on development
=> large effect, major gene effect

genetic risk variant

• variant in 1 gene or a chromosomal variant, copy 
number variant risk variant  

• increases susceptibility to disease

• may be present without a clinically observable
effect on development



IQ 67 and ASD in these 3 children



Cause of mild intellectual disability and ASD in the 3 children ?

1 mutation in gene => KBG syndrome ANKRD11 mutation



Cause of mild intellectual disability and ASD in the 3 children ?

1 mutation in gene => KBG syndrome

Learning 
difficulties

1 CNV risk variant 16p11.2 deletion



Cause of mild intellectual disability and ASD in the 3 children ?

1 mutation in gene => KBG syndrome 1 CNV risk variant 16p11.2 deletion

special 
education

Special 
education

normal test results

special 
education



1 mutation in gene => KBG syndrome 1 CNV risk variant 16p11.2 deletion normal test results

MONOGENEOUS/SINGLE OLIGOGEEN POLYGENIC/MULTIFACTORIAL

Some variants
moderate effect

1 variant
major effect

Many variants
small effect

SPECTRUM



1 CNV risk variant 16p11.2 deletion normal test results

MONOGENEOUS/SINGLE OLIGOGEEN POLYGENIC/MULTIFACTORIAL

Some variants
moderate effect

1 variant
major effect

Many variants
small effect

High clinical utility, actionable!



mild intellectual disability and ASD

1 CNV risk variant 16p11.2 deletion

OLIGOGENIC MODEL





mild intellectual disability and ASD

1 CNV risk variant 16p11.2 deletion

OLIGOGENIC MODEL

IQ = 11516p11.2 deletion

IQ => 115 -25 = 90  



mild intellectual and ASD

1 CNV risk variant 16p11.2 deletion

Professi
onal

OLIGOGENIC MODEL

• Risk variants = cause

• Often inherited from an unaffected parent
• Fairly recent event in family history: de novo at (grand)parent?
• Impact at the individual patient level?
• Difficult message for people / guilt
• In many situations, we no longer check segregation among parents



mild intellectual and ASD

1 CNV risk variant 16p11.2 deletion

OLIGOGENIC MODEL

• Risk variants = cause

• Often inherited from an unaffected parent
• Fairly recent event in family history: de novo at (grand)parent?
• Impact at the individual patient level?
• Difficult message for people / guilt
• In many situations, we no longer check segregation among parents

• Does not always segregate with family problems

• Finding a risk variant sometimes requires searching for the true cause

• Difficulty counselling siblings

• PGD often cannot be offered

• We hope to be able to use this more specifically in the future
to guide early and targeted therapy and intervention



1 CNV risk variant normal test results

MONOGENEOUS/SINGLE OLIGOGEEN POLYGENIC/MULTIFACTORIAL

Some variants
moderate effect

1 variant
major effect

Many variants
small effect

High clinical utility, actionable! Limited clinical utility, questionable?
=> future!

1 new mutation



1 CNV risk variant normal test results

MONOGENEOUS/SINGLE OLIGOGEEN POLYGENIC/MULTIFACTORIAL

Some variants
moderate effect

1 variant
major effect

Many variants
small effect

High clinical utility, actionable! Limited clinical utility, questionable?
=> Future!

1 new mutation



POLYGENIC/MULTIFACTORIAL MODEL
Many variants

small effect

normal test results



POLYGENIC/MULTIFACTORIAL MODEL
Many variants

small effect

normal test results

ASS/Buso weakly 
compromised/Buso

Buso Mildly mentally 
retarded and ASD

?



POLYGENIC/MULTIFACTORIAL MODEL
Many variants

small effect

normal test results

?
Yes => micro array



MONOGENEOUS/SINGLE OLIGOGEEN POLYGENIC/MULTIFACTORIAL

Some variants
moderate effect

1 variant
major effect

Many variants
small effect

SPECTRUM



POLYGENIC/MULTIFACTORIAL MODEL
Many variants

small effect







Professi
onal

ASS/Buso weakly 
compromised/Buso

Buso

MONOGENEOUS/SINGLE OLIGOGEEN POLYGENIC/MULTIFACTORIAL

Some variants
moderate effect

1 variant
major effect

Many variants
small effect

High clinical utility, actionable! Limited clinical utility, questionable?
=> future!

Future!!!



MONOGENEOUS/SINGLE OLIGOGEEN POLYGENIC/MULTIFACTORIAL

Some variants
moderate effect

1 variant
major effect

Many variants
small effect

importance of environmental factors

usefulness of genetic diagnostics

effect of the genetic variant 



Challenges genetic testing for ID/neuropsychiatric disorder

• clinical presentation
• course of the disorder 
• the parental phenotypes
• the family history

Clinical assessment ! => monogenic versus multifactorial

• What is the evidence for the actual contribution of the variant to the
phenotype of the patient in this family? 

• Phenocopy!!



Prevalence of Returnable Genetic Results Based on Recognizable Phenotypes among Children with Autism Spectrum Disorder
Somer L. Bishop, Audrey Thurm, Elise Robinson, Stephan J Sanders



Do refer Usually do not refer

ASD in practice who to refer to clinical genetics? 

• if the parents themselves request it

• moderate/serious intellectual disability 

• Mild intellectual disability or borderline
if an outlyer in the family !

• deviating biometrics

• epilepsy

• if the parents do not wish this

• neuropsychiatric severe: regression, psychosis 

• dysmorphia or organ dysfunction

• Normal cognition

• Abnormal neurological examination

• Familial presentation



Do refer 

Do not refer if this is isolated 

dyslexia ADHD dyspraxia ... in practice who to refer to clinical genetics? 

• if the parents themselves ask for it

• moderate/serious intellectual disability 

• Mild intellectual disability or retarded
As an outlyer in the family !

• deviating biometrics

• epilepsy

• strikingly serious

• dysmorphia or organ dysfunction

• abnormal neurological examination

Future...



Intellectual disability High intelligence

The phenotypic spectrum

2015

Normal cognition

Monogenic autism also in patients with normal cognition



Intellectual disability
Epilepsy

High intelligence

The clinical spectrum

de novo stopgain variant in ARID2

de novo splice-donor variant in GRIN2B

de novo stopgain variant in CSNK2A1

de novo frameshift insertion in HNRNPU



Intellectual disability
Epilepsy

High intelligence

The clinical spectrum

de novo splice variant in NFIA

de novo frameshift deletion in SETD2

de novo frameshift deletion in KMT5B

de novo missense variant in SMAD4

Normal cognition



1 gene many genes

no many

MONOGENIC MULTIFACTORIALPOLYGENIC

Mendelian
inheritance

Complex
inheritance

Environmental factors

Intellectual disability (ID) 
Autism Spectrum Disorders (ASDs)

Effect of the genetic variant

• clinical presentation
• course of the disorder 
• the parental phenotypes
• the family history



How to recognise monogenic ASD in the population

The outlyer phenotype !



5 years old



Parents: “She does not resemble our 2 other girls”

In the context of het family she has an outlyer phenotype !



Parents: “She does not resemble our 2 other girls”



de novo
15q24.2 atypical 84 kb deletion
containing SIN3A



Interpretation of inherited monogenic conditions 
with subtle phenotype is challenging

Paternal splice donor 
variant in CHD8

de novo in the father!



Benefit of a genetic diagnosis

• Clarifying a genetic cause and improving the psychosocial outcomes (e.g., 
improved knowledge and sense of empowerment) for patients and their families

• Providing prognosis or expected clinical course

• Evaluating recurrence risks and helping families in reproductive decision making

• Refining treatment options

• Avoiding unnecessary and redundant diagnostic tests

• Identifying associated medical risks to prevent morbidity

• Providing condition-specific family support

• Facilitating acquisition of needed services and improving access to 
treatment/support



Important elements in the consultation ID/ASD

• What is the question, who asks the question? 
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Important elements in the consultation ID/ASD

• Early signs of atypical development ? 

• Feeding difficulties
• Delayed rolling over, sitting, or walking
• Poor head and neck control
• Muscle stiffness or floppiness
• Speech delay
• Swallowing difficulty
• Body posture that is limp or awkward
• Clumsiness
• Muscle spasms
• …



Olivia Kesha

Recent finding of SHANK3 de novo frameshift mutation



He looks a bit like both of you
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