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Outline

1. Where are we today?

2. Where would we like to be in 2025?

3. How can we get there? Think trajectories! 



Where are we 
today?



Genetics of psychiatric disorders: a story of 
complexity

• 20th century: family, twin, and adoption studies

• Psychiatric disorders are highly heritable (~40 % major 
depression, ~70 % schizophrenia, ~80 % bipolar disorder)

• Genetic linkage and association studies

• Inconsistency of findings

• 20st century: larger samples, genome-wide approaches



Genomic approaches 

• 20th century: genetics

• 21st century: genomi cs

• Big data & novel, powerful molecular tools

• Case-control studies in thousands and tens of thousands of 
samples: genome-wide asociation studies (GWAS)

• Stringent significance thresholds: p< 5 x 10-8



International consortia for genomic approaches

Genomic approaches 



Genomic approaches 

Genome-wide asscciation studies (GWAS) for the identification of 
common variants in large samples



Genomic approaches 

Craddock & Sklar, The Lancet, 2013

Genome-wide asscciation studies (GWAS) for the identification of 
common variants in large samples



Genomic approaches 

Genome-wide asscciation studies (GWAS) for the identification of 
common variants in large samples

Don‘t  g
et fooled into believing it‘s

 

about a couple of genes…we are 

talking polygenicity here!



GWAS complemented by approaches to identify 
rare variants

Links to studies in autism, intellectual 

disability



Pharmacogenetics

Studies in other fields of medicine that larger effect sizes can be 
expected for well-defined pharmacoresponse phenotypes.

As always, sample size is critical!



Pharmacogenetics: The ConLiGen experience
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Pharmacogenetics: The ConLiGen GWAS



Pharmacogenetics: The ConLiGen GWAS



• Our finding is genome-wide significant

• rs74795342 and rs75222709 lie in the intronic region of the 
AL157359.3 gene

• rs79663003 and rs78015114 lie13-15 kb downstream

• AL157359.3 codes for a “long noncoding RNA” (lncRNA) 

• lncRNA transcripts are longer than 200 nucleotides

• Involved in a multitude of cell regulatory processes

Pharmacogenetics: The ConLiGen GWAS



Subphenotype approaches

e.g. delusional content



Subphenotype approaches

e.g. attempted suicide



Where would we 
like to be in 

2025?



1. A large set of validated risk genes for disease phenotypes 
(categorical, dimensional)

2. A large set of validated genes for personalized medicine 
approaches (pharmacogenetics)

3. Bidirectional translation: human model �� systems biology

4. Genetics as a tool to better understand all the above across 
life trajectories

5. Clinical applicability: predictive and prognostic use of genetics

A wish list



How can we get 
there? Think 
trajectories! 



Trajectorial thinking

• has gained some traction in 
biological psychiatry

• however, it‘s in its infancy at 
its best as most studies are 
still cross-sectional

• is still hampered by an 
(artificial) divide between 
adult and child & adolescent 
psychiatry

• is needed in order to develop 
clinical applicability: 
predictive and prognostic use 
of genetics



Mental illness doesn’t suddenly develop at age18



Mental illness doesn’t suddenly develop at age18

Nabel & Morishita, Frontiers in Psychiatry, 2013



Premorbid aspects



Trends in Genetics, Feb 16, 2013 

A case in point: genomic studies in the Amish 



A case in point: genomic studies in the Amish 



Amish study: most individuals belong to one large pedigree!

A case in point: genomic studies in the Amish 



AMBiGen Participant



Joining forces

The power of genomics & comprehensive 
phenotyping in children at risk



The infrastructure needed for trajectorial approaches



Schwanke J et al., Methods Inf Med, 2013

The infrastructure needed for trajectorial approaches



The infrastructure needed for trajectorial approaches



• We did not get what we hoped for three decades 
ago, i.e. a handful of major risk genes (oligogenic 
model)

• But still, psychiatric genetics has made 
tremendous progress over the last decade

• Over 100 genes identified for schizophrenia

• Similar developments expected for other disorders 
as sample sizes increase and subphenotype 
approaches are being applied

• Clear evidence for polygenicity

Concluding remarks



• There are many findings awaiting further vetting

• Out-of-the-box follow-up studies are warranted

• Most importantly, we have to think in trajectories: 
to better understand the continuity of 
psychopathology, genetic studies have to start 
before age 18!

• In particular, as genetic testing has already 
become a reality



The reality of genetic testing today

1. Commercial panels marketed to psychiatrists         
and psychologists
• Recurrent CNVs associated with developmental disorders

• Cytochrome p450 markers

• SERT LPR

2. Direct marketing to patients and their relatives
• SNP arrays  

Waters, Nat Medicine 2011

We cannot cede this field to 

commercial interest alone
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