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My (informal) education in psychiatry




Overview

A Two main examples
I genes, stress, and depression
I media violence and aggression
A Biological generalizations

I gene X environment interactions are widespread,
Interesting, and important

I medicine (and ecology) are messy and difficult
A Methodological generallzatlons
i correlationf Ol dzal GA2Y
I replicability
| weight of evidence
I complexity of causation
I experiments are problematic too
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Science 2003 Breakthrough of the Year

Portraits of the earliest universe and the lacy pattern of galaxies in today’s sky
confirm that the universe is made up largely of mysterious dark energy and dark
matter. They also give the universe a firm age and a precise speed of expansion.

Illumlnatlng the Dark Universe

Through a glass, darkly. Microwave
data observed by the WMAP satellite
{upper left), supernovae (lower left),
and galaxy clusters {above) all reveal a
universe dominated by dark energy.
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Decoding mental illness. Schizo-
phrenia, depression, and bipolar
disorder often run in families,

but only recently have researchers identified
particular genes that reliably increase one’
risk of disease. Now they’re unraveling how
these genes can distort the brain’s informa-
tion processing and nudge someone into
mental illness.

Agony antecedents. New work links genes,
brain activity biases, and mental illness.



What study garnered so much attention?

Caspet al.¢ Influence of life stress on depression:

moderation by a polymorphism in thel3TT gene
(Science 301:38889)

A a longterm, prospective study of 847 New Zealand children
from birth to age 26

A > 1500 citations since 2003!



Genetic Background

A the 5HTT (SERT) gene codes for a protein that
transports serotonin across cell membranes at brain
synapses

A there are at least 2 variations of the gemsgnd|*

I sreduces the uptake of serotonin at synapses comparedd to

A polymorphism in the New Zealand subjects
1 17% weress
I 51% weres|
I 31% werdl

ls= short sequencé,= long in regulatory region of gereless effective at promoting transcription.



Physiological Background

A serotonin is a neurotransmitter

A among other functions, serotonin regulates sleep
appetite, aggression, mood

A depression can be treated with selective serotonin
reuptake inhibitors (SSRIs) like Prozac

A therefore, 5HTT may be related to depression



The gene X environment interaction hypothesis
A Stressful life events clearly influence depression

A Direct association betweenl3TT genotype and
depression iIs inconclusive

A/l | & yBuRkypothesized that individuals witlsor
slgenotypes might be more sensitive to stress thian
Individuals

I this would be a genotype X environment
Interaction



Outline of Methods

A subjects identified stressful life events between age
21 and 26

I 30% had 0 events, 56% had 1 to 3, 15% had 4 or more

I no difference in frequencies of these events betwegrs|,
andll subjects

A by interview, researchers ascertained
I selfreported symptoms of depression
I major episodes of depression
I suicide ideations or attempts

A they also got reports of symptoms of depression
from informants suggested by subjects



Evidence for a gene X environment interaction
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Results consistent with G X E Interaction for
the three other measures of depression too.



Generalization t Correlation & Causation

Al | 4 yMuRtested a genotypenvironment
Interaction hypothesis

5-HTT issor sl

major stress

A data werecorrelationa) not experimental



Generalization t Correlation & Causation

A Here is an alternative hypothesis

5-HTT i1ssor sl

b~
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other, unknown gene:
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Generalization t Correlation & Causation

A the interaction hypothesis in words:

| ssor slgenotype makes depression more likely In
people exposed to major stress

A the alternative hypothesis in words:

I ssor slgenotype increases risk of depression and I
associated with genes that increase likelihood of
major stress in life

A can these hypotheses be distinguished?



Predictions of alternative hypotheses

A statistical interaction between-BITT genotype, stress
from age 21 to 26and depression at age 26

i geneSY JANRYYSYU AyiSMasOi
iASYS | aa20A1 GXe2y Ke L2l

A statistical interaction between-BITT genotype, stress
from age 21 to 26and depression at age 18 or 21

i geneSY BANRYYSYU AYyidaSN? O
iASYS aaz2zOAl GXegy KeéLkRd



Results for stresseforeage 26 and depressicit age 26
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Gene X environment interactionA moot point?

A The alternative, genassociation hypothesis must

really look like this

5-HTT i1ssor sl
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other, unknown genes

environment

B NA &1




A biological generalization

A Geneenvironment interactions are
| Interesting
I Important
| widespread

A commongarden experiments
with yarrow at various
elevations in the Sierra




Twins and human genetics 1

A Heritability studies compare correlations of traits for
monozygotic (MZ) andizygotic(DZ) twins
I MZ twins share 100% of their genes; DZ twins
share 50%

I under certain assumptions, heritability I1s an
estimate of the contribution of genetic differences
to variation in a population

I heritability represents the summed effect of many
genes



Twins and human genetics 2

A many behavioral traits have heritability > 40%

Al NBOSY(l SEI Y LIHSowekedal, 26040 LIdZ
106:17201724)

A heritability of IQ has been studied for years; typical
values are 60%

I a policy implication-

il LINRPOfSYY Y2al GoAy &aidzRASa
very impoverished backgrounds

A Turkheimeret al. (2003) collected data on 1Q of seven
yearold MZ and DZ twins from various socioeconomic
backgroundgPsychological Scientd:623628).



Results offurkheimeret al. (2003)
Ignoringsocioeconomic status, heritabiliof full-scalelQ =33%.
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A biological generalization

A Geneenvironment interactions are

I widespreaag plants to humans
I Important for policy (education to conservation)

I Interesting
Al KSA NJ LINB @I f SggrettsizateyXR S NIY A Y
reflection of increased technological capacities to
manipulate genes in the laboratory, and potentially the
clinic, rather than theoretical progress in understanding
K2g RA&SFASE | YR o2 0K NIGT Na
a causeBiology and Philosopy:343374)



Another methodological generalization

A To be credible, results should be replicable
A How about SHTT, stress, and depression?

A Rischet al.(2009,0amA301:24622471)did @ metaanalysis
of attempts to replicateCaspet al. (2003)
I 14 of 26 similar studies after 2003 provided usable data
I sample sizes ranged from 118 to 4175
(Caspet al. had 847 subjects)

I 6 studies were prospective (likeaspet al.), 8 were cross
sectional



Meta-Analysit genes, stress, depression
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