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Editorial on the Research Topic

Molecular Mechanisms in Stress and Trauma Related Disorders

Psychosocial stress is ubiquitous in modern societies and represents a potentially preventable risk
factor for a host of aberrant phenotypes (1). Interestingly, despite their ubiquity, psychosocial
stressors can elicit diverse and often unpredictable psychologic and somatic outcomes among
exposed individuals. What constellation of mechanisms determines whether some individuals will
suffer a variety of negative consequences in the face of adverse environments, whereas others will
remain intact or even thrive during periods of stress exposure? A body of evidence has suggested
that this interindividual variability may result from complex molecular mechanisms that collectively
shape individual responses and outcomes to stress at the cellular, physiological, neuroendocrine,
and behavioral levels. However, the exact molecular contributors to such responses and outcomes
are poorly understood. In this Research Topic, we present a series of both original studies and
review articles that shed new light into how stress-related conditions may be influenced by processes
such as inflammation, circadian biology, intracellular signaling pathways, oxidative stress,
and epigenetics.

Stress exposure can trigger episodes of major depression (2). Furthermore, both MDD and
childhood maltreatment have been previously shown to promote inflammation in a potentially
synergistic manner (3), yet the underlying mechanisms are still incompletely understood. In an
original study, de Punder et al. demonstrate that only patients with both depression and a history of
childhood adversity exhibit heightened inflammation, whereas depressed subjects without
childhood adversity have inflammatory profiles similar to those of control subjects. In a
systematic review and meta-analysis, Perrin et al. show that increased inflammation in
depression is associated with glucocorticoid resistance, primarily indicated by higher levels and
impaired suppression of the stress hormone cortisol. Together these findings suggest the existence of
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inflammatory subtypes of major depression that may be
characterized by previous exposure to childhood adversity and/
or aberrant glucocorticoid signaling.

Another key molecular process addressed herein is circadian
biology and its particular involvement in trauma-related
disorders. In an original study, Linnstaedt et al. show that
genetic polymorphisms in circadian pathway genes influence
risk for the development of posttraumatic stress symptoms
following exposure to multiple types of psychologic trauma,
including motor vehicle accidents, sexual assault, and burn
injury. Complementarily, Agorastos et al. review how the stress
system interacts at multiple levels with circadian biology and the
potential relevance of these interactions for posttraumatic stress
disorder. These articles underscore the importance of further
dissecting the role of circadian biology in stress and trauma-
related disorders.

Three original articles address how chemical modifications of
nucleic acids, acting at multiple levels to influence DNA and
RNA integrity and function, may be implicated in stress-related
disorders. He et al. examine DNA methylation—one of the
critical epigenetic mechanisms that regulate gene expression—
and show that childhood maltreatment in humans is associated
with higher, whereas bipolar disorder with lower, blood
methylation levels of the gene expressing the cytokine and
stem cell factor KIT ligand. Dick et al. employ a mouse model
of chronic social defeat stress and show that chronic stress can set
into motion adenosine-to-inosine RNA editing, a co-/
posttranscriptional RNA modification that influences protein
isoform expression, within the corticolimbic regions of the
mouse brain). Boeck et al. examine oxidative stress and DNA
damage in postpartum women and show that exposure to
childhood maltreatment is positively associated with levels of
8-isoprostane, a marker of lipid peroxidation, but not with
markers of oxidative DNA or RNA damage. Further studies
will be needed to uncover how stress and trauma exposure may
induce such chemical modifications of DNA and RNA to
contribute to diverse health and disease outcomes.

Lastly, a series of review articles highlight novel roles for other
signaling pathways and molecular processes. Gassen and Rein
discuss the role of autophagy—an evolutionarily conserved
intracellular pathway responsible for energy, organelle, and
protein homeostasis—in depressive phenotypes and its potential
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involvement in antidepressant action. Stepan et al. discuss recent
evidence suggesting a role for Hippo signaling—a signaling pathway
involved in organ development, tissue homeostasis, and
regeneration—in neuroplasticity and stress-related phenotypes.
Gold and Kadriu provide a perspective on the physiologic and
molecular mechanisms underlying the involvement of the lateral
habenula—a brain region with antireward properties and
bidirectional connections to the stress system—in the
development of anhedonia and other depressive phenotypes.
Papadopoulou et al. review how early life stressors—including
those occurring before conception, in utero, and postnatally—get
embedded to shape subsequent responses to stressful environments,
and how this embedding takes place at the molecular level. By
covering such diverse mechanisms and processes, these review
articles underscore how several molecular and cellular
mechanisms may interact at multiple levels and in complex ways
to contribute to diverse outcomes after stress and trauma exposure.

In conclusion, this Research Topic has aimed at providing up-
to-date evidence on the molecular mechanisms that may
underlie the development of stress and trauma-related
disorders. A wide range of molecular processes were examined,
including inflammatory processes, circadian biology, key
intracellular pathways such as autophagy and Hippo signaling,
oxidative stress, and epigenetic regulation. It is our hope that this
compilation and the resultant discussion will stimulate fruitful
research that aims at unraveling the molecular cascade of events
through which stressful experiences may contribute to the
development of aberrant disease phenotypes. Furthermore,
while keeping in mind that these mechanisms likely act
complementarily and in complex ways to shape diverse stress-
related outcomes across individuals, deeper insights into the role
of individual molecular mechanisms can have important
implications for identifying novel molecular targets, eventually
enhancing our ability to predict, prevent, diagnose, and treat
stress-related disorders.
AUTHOR CONTRIBUTIONS

AZ wrote the first draft of the manuscript. MS and GC critically
revised the manuscript. All authors read and approved the
submitted version.
REFERENCES

1. Schmitt A, Malchow B, Hasan A, Falkai P. The impact of environmental factors
in severe psychiatric disorders. Front Neurosci (2014) 8:19. doi: 10.3389/
fnins.2014.00019

2. Kendler KS, Karkowski LM, Prescott CA. Causal relationship between stressful
life events and the onset of major depression. Am J Psychiatry (1999) 156
(6):837–41. doi: 10.1176/ajp.156.6.837

3. Zannas AS, Jia M, Hafner K, Baumert J, Wiechmann T, Pape JC, et al.
Epigenetic upregulation of FKBP5 by aging and stress contributes to NF-
kappaB-driven inflammation and cardiovascular risk. Proc Natl Acad Sci U S A
(2019) 116(23):11370–9. doi: 10.1073/pnas.1816847116
Conflict of Interest: The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could be construed as a
potential conflict of interest.

Copyright © 2020 Zannas, Stein and Chrousos. This is an open-access article
distributed under the terms of the Creative Commons Attribution License (CC
BY). The use, distribution or reproduction in other forums is permitted, provided
the original author(s) and the copyright owner(s) are credited and that the
original publication in this journal is cited, in accordance with accepted academic
practice. No use, distribution or reproduction is permitted which does not comply
with these terms.
March 2020 | Volume 11 | Article 103

https://doi.org/10.3389/fpsyt.2018.00597
https://doi.org/10.3389/fpsyt.2019.01003
https://doi.org/10.3389/fpsyt.2018.00743
https://doi.org/10.3389/fpsyt.2019.00277
https://doi.org/10.3389/fpsyt.2019.00023
https://doi.org/10.3389/fpsyt.2019.00337
https://doi.org/10.3389/fpsyt.2018.00715
https://doi.org/10.3389/fpsyt.2019.00320
https://doi.org/10.3389/fpsyt.2019.00220
https://doi.org/10.3389/fnins.2014.00019
https://doi.org/10.3389/fnins.2014.00019
https://doi.org/10.1176/ajp.156.6.837
https://doi.org/10.1073/pnas.1816847116
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/psychiatry
http://www.frontiersin.org/
https://www.frontiersin.org/journals/psychiatry#articles

	Editorial: Molecular Mechanisms in Stress and Trauma Related Disorders
	Author Contributions
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages false
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 1
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /ENU (T&F settings for black and white printer PDFs 20081208)
  >>
  /ExportLayers /ExportVisibleLayers
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks true
      /IncludeHyperlinks true
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


