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Risk and Resiliency
Resilience factors mitigate effect of trauma
exposure on PTSD and depression in a highly at
risk, impoverished, minoritized population
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Connor-Davidson Resilience Scale (2001, 2003, 2007 by KM Connor, JRT Davidson)

- Adapt easily* - Not easily discouraged
- Bounce back after illness, hardship* - Coping with stress makes stronger
- See humorous side of problems - Able to handle unpleasant feelings

- Under pressure can think clearly (CD-RISC-10, Sills & Stein, 2007)



Grady Trauma Project: Substance & Alcohol Misuse is highly
correlated with childhood trauma exposure.
But — this relationship is almost entirely mitigated by Resilience
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Mechanisms of Fear vs Resilience after Trauma

1) Genetics & Genomics of

- Large scale genomics

Resilience and Positive affect

- Potential molecular pathways
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Human Trauma & PTSD: Genetics of risk (but also of resilience?)

PGC-PTSD Freeze 3 GWAS, Meihofer, Nievergelt and many others

>1M participants, >95 Loci Genome wide significant for PTSD

Nievergelt...PGC-PTSD Wkg Gp...Ressler, Koenen, Nature Genetics, 2024
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RESEARCH ARTICLE SUMMARY

HEAD SUBJECT

Systems Biology Dissection of PTSD and MDD

across brain regions, cell types, and blood

Nikolaos P. Daskalakis et. al.

INTRODUCTION:  Stressrelated disorders
arise from the interplay between genetic
susceptibility and stress exposure, occurring
throughout the lifespan. Progressively these
interactions lead to epigenetic modifications
in the human genome, shaping the expres-
sion of genes and proteins. Prior postmortem
brain studies have attempted to elucidate
the molecular pathology of posttraumatic
stress disorder (PTSD) and major depres-
sive disorder (MDD) compared to neurotypi-
cal controls (NCs), in a single-omic manner,
revealing genomic overlap, sex differences,
immune and interneuron signaling involve-
ment. However, without integrative systems
approaches, progress in understanding the
molecular underpinnings of these prevalent
and debilitating disorders is hindered.

Nievergelt et al, Nature Genetics, 2024
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B-catenin, Dicer, & miRNA pathways repeatedly implicated in Resilience and
Plasticity in emotional brain areas, species, and negative and positive valence
Mature, 2014 Dec 4;516(7529):51-5. doi: 10.1038/nature13976. Epub 2014 Nov 12.
B-catenin mediates stress resilience through Dicer1/microRNA regulation.

Dias ¢! FengJ' SunH' Shao NY' Mazei-Robison MS' Damez-Wemo D' Scobie K!' BagotR' LaBonté B! Ribeiro E' Liu X' Kennedy P! Vialou v
Ferquson D' Pefia ¢! Calipari ES', Koo JW' Mouzon E'. Ghose §°. Tamminga C2, Neve R®, Shen L' Nestler EJ'.

The dynamic role of beta-catenin in synaptic plasticity

Kimberly A. Maguschak?, Kerry J. Ressler®*
B-catenin is required for memory consolidation

Kimberly A Maguschak & Kerry J Ressler

ORIGINAL ARTICLE
Genome-wide association study of positive emotion identifies a

genetic variant and a role for microRNAs

AP Wingo'??, LM Almli*®, JS Stevens?®, T Jovanovic?, TS Wingo'*#, G Tharp®, ¥ Li% A Lori?, M Briscione"%, P Jin“, EB Binder®|

B Bradley'~, G Gibson” and KJ Ressler™® NA[ RUI
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Wingo et al., Mol Psych, 201




Synaptic plasticity — eg via BDNF or NMDA activation —
enhances extinction and may promote resilience

A Extinction is not the same as forgetting

Fear Extinction:
- Gradual reduction in fear reaction
- Basis of exposure-based therapy

Measure of CR

Acquisition Extinction Retention Test

K' H Social Anxiety
! L[] “” —

- BDNF, NMDA, synaptic plasticity dependent e B4 NoB ], > -

Form of ‘Adaptability” and ‘Bouncing back’, aka Resilience?

Modulating Plasticity and Extinction:

- NMDA activation — D-cycloserine
- Walker et al., J Neurosci, 2002
- Ressler et al., Am J Psych 2004

- NMDA/AMPA plasticity — ketamine
- Feder et al., JAMA Psych, 2014
- Feder et al., Am J Psych, 2021

- TrkB activation — BDNF

- Chhatwal, et al., 2006, Nature Neuro:
- Heldt et al, Molecular Psychiatry , 20(

- Solimon et al., Science, 2010

However — not all studies positive,
and preclinical studies (Everett
and colleagues) suggest DCS
increases reconsolidation
depending on timing.

Thus, enhancement of plasticity
may enhance Reconsolidation
(Risk) in addition to effects on

Extinction (Resilience).




Might we be able to enhance synaptic plasticity specifically in

Fraguency (Hz) 1] F-GoOra Frecjuancy (Hz)

F-BCOrS

Fear Inhibition or ‘Resilience’ promoting pathways?

Switching on and off fear by distinct

neuronal circuits

Cyril Herry'#, Stephane Ciocchi'#, Verena Senn', Lynda Demmou', Christian Miiller' & Andreas Liithi'

Fear neurons
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‘Extinction’ Neurons — are they also Fear Off & Resilience Cells?
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Optogenetically and Chemogenetically

activating the Thy-1 neurons in vivo
Inhibits fear consolidation / Enhances Fear Extinction
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Genes identified in Thyl (Fear Off)
Neurons through FACS / RNAseq

Activation of Neurotensin receptor (N7SR2)in Thyl Neurons,
a putative ‘fear off’ BLA population, blocks fear expression
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Intergenerational Cycles of  1NCIE

Trauma Risk (& Resilience!)
- Parenting / Observation

- Shared Risk Environment
- Shared Genetics

- Epigenetic Inheritance

Need Tractable System for
Molecular Level Identification
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Intergenerational Transmission of Olfactory Sensitivity:
Naive Offspring Have More Axons and Larger Olfactory Glomeruli

in the Brain, Specific to Father’s Fear-Trained Odor
Father Acetophenone-Fear trained (not Prop)

Untrained
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Naive grandchildren inherit same fear-induced effects as
Parents
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Dorsal Glomerulus Area

Paternal Olfactory Fear Conditioning Causes in vitro

fertilized Offspring to have similar effects in the Brain
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In adults, we see Reversal of Fear Behavior
and Olfactory Structural Marks with
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REPLICATION

Extinction of olfactory fear in parental generation reverses
inherited behavior and structure: Inherited Resilience?

Glomerular Structure Behavior
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Mechanisms of Fear & Possibly Resilience after Trauma
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