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Why study the genetics of PTSD?



Yehuda, R. et al. (2015) Post-traumatic stress disorder. Nat. Rev. Dis. Primersdoi:10.1038/nrdp.2015.57



The idea that constitutional factors ςthose within the 
individual ςinfluence response to trauma is not new.





There was evidence that the terrifying stresses of 
war tended to provoke anxiety states to a 
significantly preferential extent, but they did so far 
from regularly.  A more important determinant of 
the type of response was the constitution of the 
individual, as shown by his family history, previous 
life, and personality.

Eliot Slater, 1944



PTSD is heritable. 



Twin studies rely on a natural experiment to 
assess heritability

Monozygotic twins:

share 100% of their genes

Dizygotic twins:

share 50% of their genes



PTSD heritability from twin studies is similar to 
other psychiatric disorders

Sullivan, Daly, and O'Donovan. Nature Reviews Genetics. 2012

PTSD: Males

PTSD: Females



Genetics provides foundational insights into biology 
that may eventually impact clinical care.
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Finding the genes and mutations 
that cause disease is the most 
reliable means of gaining the 
insights required

PTSD psychopharmacology: Progress needed

Å The only FDA approved drugs for 
PTSD are the SSRIs: sertraline (Zoloft) 
and paroxetine (Paxil).

Å Overall response rate estimated at 
about 60% with only 20-30% 
achieving complete remission



So how do we find genes for PTSD?



LŦ ǿŜ ƪƴŜǿ ǿƘŀǘ ǘƘŜ ƎŜƴŜǎ ǿŜǊŜΣ ǘƘŜȅΩŘ ōŜ Ŝŀǎȅ 
ǘƻ ŦƛƴŘΧ

Á 1991-2015 ςthe era of the candidate gene 
association study in PTSD

ÁHallmarks: poor statistical practice, optimistic data 
interpretation, few if any reproducible results

ÁOutcome: little durable knowledge



Initial attempts to identify genes were not 
successful for complex diseases broadly . . .

Dark Ages of complex trait genetics

Science 2002. Glazier, Nadeau & Aitman. Finding Genes that Underlie Complex Traits. 



Progress required an intellectual shift from 
Mendelian to complex trait genetics



Complex trait genetics

Á Instead of one gene determining a disease or trait, 
many genes each exert a small influence

ÁbƻƴŜ ōȅ ǘƘŜƳǎŜƭǾŜǎ Ŏŀƴ άŎŀǳǎŜέ ƻǊ άŜȄǇƭŀƛƴέ ǘƘŜ 
disease or trait fully ςbut together with 
environmental influences combine to define an 
individual outcome



Progress also required many fundamental 
paradigm shifts

Á Understanding the 
genome and the 
fundamental nature     
of human variation

Á Dramatic 
technological 
advances in our ability 
to access genomes



A genomic approach: Compare variation in entire 
genome in many thousands of genomes

People with and 
without disease

Define the genetic 
basis of the disease

Human
genome

Normal

Human
genome

Tumor

Define the genetic 
basis of cancer

Cells with and 
without cancer

Microbial
genome

Resistant

Sensitive

Define the genetic 
basis of virulence

Microbes that do 
and do not kill





Consortium approach needed

PGC

Psychiatric Genomics Consortium

(and 800+ others)

Patrick Sullivan Mark Daly



Sample size accelerates discovery 

2009:  2601 cases Ą 0 hits

2011:  9394 cases Ą 5 hits

2012:  25K cases Ą 62 hits

2014:  36K cases Ą 108 hits

Numbers presented represent samples of European Ancestry


