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History

• 1943 - Leo Kanner

• 1944 - Hans Asperger

Kanner L (1943) Nerv Child 2:217–250.

Asperger H (1944) “Autistic psychopathy” in childhood (translated and annotated). 

In: Frith U (ed) (1991) Autism and Asperger syndrome. Cambridge University 

Press, Cambridge UK, pp 37–92.



Epidemiology

• Prevalence – 9.0 per 1000 

age 8.

• Male:female ratio – 4.5:1

• 1 in 110 children (1:80 to 

1:240)

Chakrabarti S, Fombonne E. Am J Psychiatry. 2005;162:1133–1141.

Fombonne E J Clin Psychiatry. 2005;66(suppl 10):3– 8.

Centers for Disease Control and Prevention.  MMWR Morbid Mortal Wkly Rep. 

2006;55:481– 486.

Hertz-Picciotto I, Delwiche L. Epidemiology 2009;20: 84–90.

Holden C. Science 2009; 323: 565.

Rice C, et al. MMWR Surveill Summ. 2009;58(10):1-20.



Diagnostic Criteria

• Qualitative impairment in social interaction.

• Qualitative impairments in communication.

• Restricted repetitive and stereotyped patterns of 

behavior, interests, and activities.

• Delays or abnormal functioning in at least one of the 

following areas, with onset prior to age 3 years: social 

interaction, language as used in social communication, 

or symbolic or imaginative play.

• Not Rett or Childhood Disintegrative Disorder 

Childhood.



Coexisting Diagnoses

• Seizures (25%) (6%-40%)

• Mental Retardation (28%) (26%-30%)

• Repetitive behaviors (OCD/stereotypies)

• Hyperactivity (ADHD)

• Aggression / self-injury (Intermittent explosive 

disorder)

• Sleep dysfunction (RLS/dyssomnia)

• Mood disorders (anxiety, depression, bipolar)

Canitano R. Eur Child Adolesc Psychiatry. 2007 ;16:61-6.

Bryson SE et al. Canadian Journal of Psychiatry. 2008; 53:449-59.

Williams E et al. Dev Med Child Neurol. 2008 Sep;50(9):672-7.



Heterogeneous

• Isolated ASD:  multiple biological 

vulnerabilities underlie autism: 85%-90%

• Broader ASD Phenotype: 1/3 of first degree 

relatives

• Syndromal ASD:  multiple diseases have a 

higher incidence of autism: 10%-15%

Dawson G, et al. J Autism Dev Disord 37:523–36.



Syndromal ASD 

• Fragile X syndrome (2%-5%)

• Tuberous Sclerosis (1%-4%)



D’Hulst C , Kooy R F J .J Med Genet 2009 46: 577-584.Med 

Genet 2009;46:577-584

Fragile X Syndrome 



Fragile X syndrome: from molecular genetics to therapy.

©2009 by BMJ Publishing Group Ltd

Fragile X Syndrome 

D’Hulst C , Kooy R F J .J Med Genet 2009 46: 577-584.Med 

Genet 2009;46:577-584



Figure 1

Ess, Kevin. Current Opinion in Neurology. 2010; 23(2):189-193.

Tuberous Sclerosis Complex



Non-syndromal ASD

• Epistatic models 
(interaction between genes)

• Epigenetic factors 
(heritable changes in phenotype  

or gene expression caused by 

mechanisms other than changes 

in the underlying DNA sequence)

http://www.simonsfoundation.org/uploads/f00c1b1c-7687-0414-9139-76486c319663_800.jpg


Inheritable

• MZ twins – 70% to 

90% concordance

• Recurrence risk in 

siblings – 2%-8%



Defective function of 

neuronal proteins

critical for early brain 

development

Abnormal dendritic 

architecture and 

functional synapse

ASD/ID Phenotype

Hypothesis



Copy Number Variations (CNVs)

Ramocki MB, Zoghbi HY. Nature 2008;455: 912-18.



D Pinto et al. Nature 000, 1-5 (2010) doi:10.1038/nature09146.

Copy Number Variations (CNVs)



D Pinto et al. Nature 000, 1-5 (2010) doi:10.1038/nature09146.

Functional Map of ASD (CNVs)



Model

• Systems approach

• Transgenic mice



Medical Genomics - Exome

• Whole exome sequencing

• Filtering Methodology (dbSNP, HapMap*)

*HapMap total of 270 people. The Yoruba people of Ibadan, Nigeria, provided 30 sets of samples from two parents and an 

adult child (each such set is called a trio). In Japan, 45 unrelated individuals from the Tokyo area provided samples. In China,

45 unrelated individuals from Beijing provided samples. Thirty U.S. trios provided samples, which were collected in 1980 from

U.S. residents with northern and western European ancestry by the Centre d'Etude du Polymorphisme Humain (CEPH). 



Exome Technology



Medical Genomics - Exome

Ng SB, et al. Nature  2009;461:272-276.
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