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Chromatin reshuffling: A novel biomarker for stress-related mental disorders 
Daniel Nätt
 Linkoping University, Sweden

Epigenetic changes have repeatedly been associated with stress resilience and susceptibility for mental disorders like major 
depression and post-traumatic stress disorder. This is true both in the central nervous system, as well as in peripheral cell 

populations. However, likely due to the heterogeneity, and the comorbidity between mental disorders and other health problems, 
peripheral epigenetic biomarkers for mental illness have been difficult to consistently reproduce. In a series of experiments, 
targeting multiple world population, we have shown that single CpG biomarkers are only informative in special cases. Instead, 
building models that summarize information from multiple CpGs are more potent in predicting stress exposures and mental 
health. Using this strategy, we have identified a stress mechanism characterized by a special pattern of chromatin reshuffling, 
where stress and mental illness lead to epigenetic silencing of euchromatin, accompanied by un-silencing of heterochromatin. 
We have also shown that poorly methylated genes and CpG-islands are protected against these effects, supporting the idea 
that single gene markers may be less informative biomarkers for mental illness. Here, I will summarize our exploration of this 
novel peripheral biomarker in projects investigating prenatal stress, childhood cortisol exposure, childhood and adult trauma 
exposures, and intimate/community violence, as well as in studies on major depressive, post-traumatic stress, substance use 
and anxiety disorders. I will show that in the majority of cases, chromatin reshuffling, more reliably predicts mental health 
outcomes than traditional candidate gene biomarkers. 
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