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Ideas:

- Original sin (St Augustine) vs innate goodness 

(Rousseau)

- Tabula rasa (Locke)

- Donald Hebb:

- Francis Galton: “convenient jingle of words”

Nature vs nurture

Nature

Nurture



Psychiatry:

- Descartes/ Morel: “degenerate reflexes” (nature)

- Freud = psych environmentalist 

(nurture)

- Sexual seduction theory rejected, 

repression/ impulses from 1897

- Concerns = latency, single 

stimulus, abuse too common, 

veracity, Rx outcomes 

Nature vs nurture



Promise and ‘Problems’……..

Human Genome Project



Human Genome Project

0.13 billion bp

3.3 billion bp

132 billion bp

23,000 genes

17,000 genes 50,000 genes

98% ‘dark matter’



Wood et al., Nature Genetics, 2014

Human Genome Project

- Simple trait.

- 80% heritability.

- 250,000 individuals.

- 10,000 SNPs.

- <30% of phenotype variability accounted for.



BMJ, 2012

HGP and depression

-Heritability of depression ≈ 40%

Linkage studies and GWAS unsuccessful 

Biol Psych, 2014



HPA Axis and depression

- Decades of evidence.

- Raised cortisol/ abnormal dex-CRH.

- In line with empirical findings.

- Associated with early adversity.



Early Adversity

JAMA, 1962

B J Psych, 1985



Early Adversity



Early Adversity

- Rotherham, Rochdale, Plymouth, Telford, Oxford.

- NSPCC 0.5million maltreatment/ yr.

- How does it (environment) get “under the skin”?

- Why a latency?



Epigenetics

How genotype becomes phenotype.

“The structural adaptation of chromosomal regions so as to register, 

signal or perpetuate altered activity states”.

Adrian Bird, (Nature, 2007)

Conrad Waddington



Epigenetics - mechanisms



DNA methylation

- At cytosine-guanine (CG/CpG) dinucleotides.

- Covalent bonds.

- CG ‘islands’ in gene 

promoters.

- Methylation silences genes.

- Transcription Factors inhibited directly or by Methyl 

Binding Proteins.



DNA methylation

Stable but dynamic…….

Cell Metab, 2012



- Cross-fostered offspring.

- ‘Caring’ adoptive mothers › low NR3C1 

methylation; ‘poor’ mothers › high methylation.

- Correlated with hippocampal 

glucocorticoid receptor expression.

- Persisted to day 90.

- Differences went with Trichostatin A.

Nat Neurosci, 2004



Nat Neurosci, 2004



Epigenetics, 2008

- In utero exposure to maternal depression (medicated, 

n=33; unmedicated, n=13; controls, n=36).

- Newborn cord blood.

- 3rd trim depression associated with NR3C1 methylation.

- Single CG site correlated to cortisol response.

- SSRIs = no effect on methylation.



Epigenetics, 2008



Epigenetics, 2013

- In utero exposure to maternal depression (n=66; controls 

n=398).

- Placenta.

- Depression led to increased methylation and worse 

neurobehavioural outcomes.



Transl Psych, 2011



- Healthy adult (n=99) blood. 

- Methylation increased with child adversity, no 

expression data.

PLoS, 2012

Psychoneuroend, 2010
- Depressed PMs (n=6; controls=6).

- Hippocampal GR reduced, methylation 

unaffected.



- Depessed PM with (n=12) and without 

(n=12) child abuse; contols n=12.

- Methylation increased/ GR RNA fell with 

child abuse. 

Nat Neurosci, 2009



- Depessed adults n=92, controls n=82.

- Saliva.

- Single CG site correlated with early parental 

death (n=9; 19% vs 14%), abuse not assessed. 

Int J Neuropsychoph, 2013



Future studies

Unify:

-Stressors

-Tissue

-DNA sequences

-Functional correlates

Longitudinal studies

Use comprehensive environmental data in psychiatry.

Psych Med, 2015



Our future work

- Funding for depressed (inpt+outpt) methylation of 

NR3C1, FKBP5 and SLC6A4.

- 100pts vs 50 controls.

- SNPs.

- RNA, protein and HPA function.

- Deep sequencing in Munich’s Max Planck Institute.
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