
Genetics of Childhood 
Neuropsychiatric Disorders : 
Hope for a New Understanding

Dan Geschwind MD PhD

Professor of Neurology, Psychiatry and 
Human Genetics

Director, Program in Neurogenetics

Director of UCLA CART UCLA School of Medicine



How does genetics help us?

n Genetics is a set of powerful methods whose 
goal is to further our biological 
understanding of and treatment of disease.

n We can use these methods to further our 
understanding of any disease that has a 
heritable component.

n Genetics permits causality assessment in 
humans

n The use of genetics does not undermine 
potential environmental contributions. 
Rather, it enhances our ability to detect 
such effects.
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Evidence for high genetic risk for 
Idiopathic autism

n MZ twins (80%) are much more likely to share autism 
than DZ twins (25%).

n On average, siblings of autistic children have a 10% 
chance of having autistic disorder, or a 25 to 50-fold 
risk to develop autism compared with the general 
population.

n The SRR is larger than OCD, schizophrenia, dyslexia 
ADHD, and other “common” diseases with significant 
genetic components, but overall heritability estimates 
based on twin data are not that different.

n Heritability = 0.7-0.9

n And, the DZ/sibling ratio suggests shared environment



Implications of Knowing 
Genetic Causes of Disease

n Knowing the mutational basis of the 
disorder has significant implications for
treatment and recurrence risk.
n de novo mutations vs. heritable (environment?)
n Mendelian vs. non-mendelian

n Knowing the mutational basis of the 
disorder has potentially significant 
implications for prevention.
n Gene - environment interactions.
n Mechanism of mutation may be preventable 
(paternal age).



DeNovo CNV found in:

n 3% of familial cases and

n 10% of simplex cases

n 1% controls (all dups)



The genetics of autism:
known syndromes

n 5-10% have chromosomal 
abnormalities
n Fragile X (1%) and Rett are 
rarer?

n Sex chromosome (1%)

n Other genetic syndromes and 
copy number variants (TS, 
Joubert):
n most common is 15q duplication 
(1-2%)

n 16p dup/del (1-2%)

n Majority of cases will be due 
to complex genetics
n models estimate 3-15 genes



Geschwind and Levitt, 2007

The Autisms



Genetic architecture and 
practical matters

n To what extent are childhood 
neuropsychiatric disorders due to genetic, 
but non-heritable etiologies?
n De novo events mutations?
n Epigenetics?

n This is likely to be related to severity 
(intellectual disability?).

n Most common, less severe disorders will 
have a significant contribution from 
common genetic variants.



Common Diseases are Complex

n Many genes contribute to the phenotype.

n Mulitiple genes act together (polygenic) or with 
the environment (multifactorial).

n Common variants may contribute. Each gene 
contributes a portion of the risk. 

n Environmental influences may be significant.

n Variable expression (ie. Language delay, MR).

n Variable penetrance (not all carriers of a risk 
allele display phenotype).

n Disease status may be a quantitative, ?arbitrary? 
cut-off (QTL).
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Multigenetic/Complex diseases



.
Solutions to complex genetics: endophenotypes



Size and Scale of Study

n Need large collection of families
n Need to screen a large number of genes
n Requires large collaborative efforts of many 
scientists and physicians

n The more families and genes scanned, the more 
costly.

n But, genetics provides a direct and virtually 
certain method for getting to a molecular 
understanding of such disorders.



Create a Large, Open Resource

Autism GeneticAutism Genetic
Resource ExchangeResource Exchange

nn An open resource shared An open resource shared 
with the scientific communitywith the scientific community

nn More thanMore than 750 families.750 families.

nn 10k SNP Genome Scan and 10k SNP Genome Scan and 
fine mapping datafine mapping data

nn Phenotype data: Phenotype data: 
nn ADIADI--R, ADOSR, ADOS

nn basic cognitive and language testingbasic cognitive and language testing

nn physical/neuro physical/neuro examsexams

nn medical historiesmedical histories

n Karyotyping/molecular 
cytogenetics
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Summary

n Genetics offers a means to understand etiology 
(causality) of childhood neuropsychiatric disease.

n Genetic mechanisms are likely to be manifold.
Thus, multiple approaches are warranted.

n The impact of knowing genetic etiologies is broad, 
and includes improved knowledge of environmental 
factors, treatment and normal human variation.

n Integration of genetic knowledge with other 
disciplines, and careful exploration of phenotype 
and trajectory will be crucial.

n Planning and resources are needed with emphasis 
on large scale, collaborative efforts.


