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Post-Traumatic Stress Disorder (PTSD) is an anxiety-related psychiatric disorder occurring after a
traumatic event. 8% to 18% of trauma-exposed individuals develop PTSD.
Main symptoms:
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Genetics, epigenetics, mental health conditions, previous traumas and life stressors, can modulate
the response pattern.

Intrusion

Avoidance

Negative mood
alterations

Alterations in
arousal or
reactivity

TRAUMA

- To acquire new knowledge in the field of neurosciences and genetics
through the research of PTSD.
- To characterize the PTSD and identify possible biomarkers by getting
deeper in neuroimaging, neurochemistry, HPA-axis and sex
differences.
- To review candidate gene studies, GWAS and epigenetic studies to
identify possible genetic risk variants of PTSD.

- Bibliographical research of scientific articles in the data base PubMed
since 2015.
- Main keywords used: ((ptsd) OR (post-traumatic stress disorder))
AND ((genes) OR (genetic) OR (epigenetic))
- Articles selected by impact factor and  best match of title and
abstract with the scope of my review.

PTSD

PTSD is a polygenic disorder. The heritability
of PTSD varies between 13% and 70%, the
rest comes from environmental factors.
Nowadays, the most performed research to
study the genetic risk of PTSD  are candidate
gene studies, genome-wide association
studies (GWAS) and epigenetic studies,
which can help to determine which genes
confer susceptibility with more precision than
previous family linkage studies.

In the left table, the most relevant risk genes
for PTSD are displayed, encompassing the
three types of study, and the system which
are involved in. The most significant genes
contribute mainly to HPA axis.

Stress/Trauma

NEUROCHEMISTRY

Hypothalamus

Adrenal gland

Reduced
cortisol levels

Reduced
ACTH levels

Increased CRH
as a response

to stress

Hippocampus: new
memory formation.

On PTSD: loss of
volume.

Anterior cingulate cortex:
emotional processing. On

PTSD: reduced and
hypoactivated.

Amygdala: danger
detection. On PTSD:

overactivated.

Prefrontal cortex:
decision-making. On
PTSD: hypoactivated.

PTSD

Serotoninergic system: The short allele of 5-HTTPLR reduces 
 serotonin uptake and increases stress susceptibility.

Neuropeptide Y: Its deficiency increases
maladaptive stress.

Glutamate: High levels might lead to a detachment
from reality.

Dopaminergic system: Polymorphisms
of SLC6A3 and COMT lead to a
reduction in the ability to overcome
conditioned fear.

PTSD

Changes in the CHR receptor
gene (CRHR1) may have a
role in the pathophysiology
of PTSD.

CRHR1

FKBP5, which has a fundamental
paper in the consolidation of
intrusive memories, alters the
sensitivity of glucocorticoid
receptor (GR).
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 PTSD is a multidimensional psychological disorder which includes many heterogeneous phenotypes. Vulnerability factors can interact to
increase risk for PTSD in a genetic, epigenetic, endorine and neurologic way.
 Biomarkers could diagnose or determine the risk of PTSD but they are not in clinical use yet due to the complex interaction between
environment and genetics yet to be understood.
 Most studies to determine the genetic risk of PTSD rely on candidate-gene studies, GWAS and epigenetic studies, which can be still
improved.
 There is a significant difference in PTSD predisposition between women and men.
 Treatment response biomarkers may be useful to patient stratification, treatment planning and better clinical and financial outcomes
by allowing a more individualised therapy, enhancing life quality.
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Systems in which genes are involved:


