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» Trauma related disorder characterized by presence of nine or more symptoms from
any of the five symptom clusters (intrusion, negative mood, dissociation, avoidance,
and arousal).

» Occurs within a month of traumatic event.
» ASD can give rise to serious complications.
» Current ASD diagnosis relies on patient self-reports and symptom observations.

» Reliable biomarkers will enhance clinical practice by improving diagnostic and
prognostic accuracy.

Acute Stress Reaction Window || Acute Stress Disorder Window Post-Traumatic Stress Disorder Window
OURIMNG TRAUMATIC EVENT TO 1 MONTH AFTER 3 DAYS AFTER TRAUBMATIC EVENT TO 1 MONTH AFTER 1 MONTH AFTER TRAUMATIC EVENT LASTING BMONMTHS OR YEARS

ICD-10: Active or passive symptoms D5M-5: Symptoms that cause distress, impair daily life functioning and disrupt interpersonal
that impair performance and relationships that are lasting and typically are unresolved without intervention.

imcrease risk of harm that are
typically transient
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Using blood epigenetic profiles to

1. Distinguish the molecular signature
of Acute Stress Disorder (ASD) from
resilient outcomes

2. Further distinguish the molecular
signature of “Recovery” from “Chronic
PTSD”
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AURORA COHORT
Study Enroliment
at ED _ fimg _
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Controls vs ASD ~750 subjects were assessed at two or more time points

Cohort that tracks biobehavior data from ED admission upto a year



https://www.med.unc.edu/itr/directory/samclean/
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Clinical trajectories reveal two distinct populations:
Resilient Recovery versus Chronic Symptomology

Latent Class Trajectories (LCMM) based on longitudinal PCL-5 Scores over 12 months

(ASD n=210) (ASD n=147)
Cluster 1: Recovery / Resilient (h=566) Cluster 2: Chronic (n=187)
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Epigenetic signatures predicting Chronic PTSD /WRAIR
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Recovery
Trajectory
(Resilient)

Chronic
Trajectory
(PTSD)

Methylation Profiles in Recovery and Chronic Groups WR AIR

Are Fundamentally Distinct
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Recovery Group has significantly MORE transient response genes:

Transient Up: n=1567 (Recovery) vs n=724 (Chronic)
Transient Down: n=1344 (Recovery) vs n=751 (Chronic)
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Darker color means more significance
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Chronic patients have twice more genes in delayed response than Recovery group

Insight: The inability to return to baseline molecular expression is a hallmark of
chronic pathology. The biological machinery gets ‘stuck’ or reacts too late.
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nNOS Signaling in Skeletal Muscle RHO GTPase Cycle Neurovascular Coupling Signaling

Neuronal nitric oxide @

synthase (NNOS)

| Chronic Recovery
e DU DD

o Neurotransmlt‘lers

(6@ \su%- wassos NNOS Signaling

Actin lik landi
polymerization, Astrocyte O/mw \EEIE 1(jésprostag andin,

& == ° RHO GTP

reorganization &,V . Vasodllatlon ) ase

Regulates blood flow, glucose uptake, and Control of actin cytoskeleton dynamics. Links neuronal activity to local blood flow increases. r . n
contractile function in muscle. Influences cell morphology, motility, and polarity. Ensures adequate oxygen and nutrient supply to N I C pl g
Modulation of excitation-contraction coupling. active neural tissue. e u Ovascu ar O u I
NFE2L2 Regulation Potassium Channels Oxytocin Signaling Pathway N F E2 L2 Reg u |at| on
Oxidative ST e \\

(s Potassium Channels

e K K* K+
\/’ \ o | X Hypothalamus - \ "\/« Nucleus
.-NFE2L2 \ " i " 0000 K* |\ K* oxyt vl accumbens O . S . | .
= \ U O - R - i1 XY1OCINn signaiin
/l \ \\\ K"’ K+ K# / / \ \
/ ) D B B A i
// / 9 Utenng ejection
contraction

=

{ AREs PG
Cellular defense against oxidative stress. Regulates membrane potential and electrical Mediates social behaviors, bonding, and C h ro n | C R e C O V e ry
Up-regulates antioxidant and detoxification signaling. Crucial for repolarization in excitable reproductive processes. Reduces stress and
genes. cells and maintaining resting potential. anxiety.

Oxytocin Signaling




DHA >~ Tracking Longitudinal DNA Methylation Profiles of ASD vs. WR AIR

Control Groups Across Three Critical Timepoints Watter Reed ArmyInstiute of Ressarch

Defense Health Agency Defense Health ® Global Health Global Health

RESEARCH & DEVELOPMENT

Red = Participants with ASD
Blue = Control Participants
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Changes Across the Genome
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» DNA methylation profiles associated with onset of ASD at early timepoints.

» We utilized longitudinal DNA methylation profiling to characterize the evolving
methylome.

» We Identified specific regulatory trajectories that distinguish successful homeostatic
recovery from the entrenched epigenetic remodeling associated with symptom
chronicity.

» Cross-cohort analysis identified common methylation sites in civilian and military
relevant cohort

» These methylation sites are enriched in biological pathways related to neuronal
functions.

» Future
» Validation
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AURORA overcomes diagnostic fragmentation by
tracking biobehavioral data from the emergency room

through one year of recovery.
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