Hacking the stress system: the stress
response as an adaptive frait that
can work for or against you

Il - On the genetics and epigenetics of stress resilience / sensitivity (L)




Notable issues and caveats:

» Convergence

» Divergence

» Gene environment interactions

» |[ndividual variation




eneftics are an incredibly bad
poredictor of behaviour. Genes express
themselves in inferaction with the
environment and behaviour is
exceptionally susceptible to this
Inferaction. Moreover, most biological
processes that give rise to behaviour
do so without reference to value
judgements.
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The curious case of testosterone

» |t competition within a social
context, not aggression!

® |n a context that values aggression,
testosterone stimulates aggression but
in a context which does not, it
doesn’t.

» Suppression in low-ranking males

» No linear relation between
testosterone and behaviour
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Intfra-group competition against a
oackdrop

® |nter-group competition
can, and often does,
involve efforts to outdo
one anotherin the
extend to which victories
are gained against
otherwise anonymous
members of targeted
outgroups, rather than
each other.




The even more curious case of
aggression

®» Aggression can derive from a wide
range of brain states

» Testosterone (competition — threads
to one’s position in the social
context)

» Oxytocin (protection of the in-group)

» B-endorphin (to ensure in-group
belonging

» Norepinephrine (stress — fight or
flight)
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Genetic disruption of the stress system

» Although there seem to be heritable components to stress sensitivity and
there are specific genetic disorders in which the stress system is

dysregulated, in general there is remarkably little evidence for genetic
‘determinism’. Potential exceptions:

» A polymorphism on the OPRM

» DAT Polymorphisms in major depression

» Rather many genes which code for components of the stress system
express dysfunctional if, and only if, certain conditions are met.
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Generational frauma:; echoes from the
omb

®» Traupha, and the accompanied increased stress response can be
tronsmitted from parents to children.

» Rafts

» Holocaust survivors / Winter war children

Dutch hunger winter syndrome
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Experiences and gene expression

» Post-fraumatic stress disorder
= Only after frauma

» OPRMI polymorphism

» Cheating

®» Vasopressin

» Context

Zietsch, B. P., Westberg, L., Santtila, P., & Jern, P. (2015). Evolution and Human Behavior Genetic analysis of human extrapair
mating : heritability , between-sex correlation , and receptor genes for vasopressin and oxytocin. Evolution and Human Behavior,
36(2), 130-136. https://doi.org/10.1016/j.evolhumbehav.2014.10.001

Nugent, N. R., Lally, M. A., Brown, L., Knopik, V. S., & McGeary, J. E. (2012). OPRM1 and diagnosis-related posttraumatic stress
disorder in binge-drinking patients living with HIV. AIDS and Behavior, 16(8), 2171-2180. https://doi.org/10.1007/5s10461-011-0095-8



https://doi.org/10.1016/j.evolhumbehav.2014.10.001
https://doi.org/10.1016/j.evolhumbehav.2014.10.001

Downstream effects

» The altered function of one gene can have unforeseen effects further
down the line

» Complex integrated network

= Nonlinearity




