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Introduction

Post-Traumatic Stress Disorder (PTSD) is a prevalent chronic
heterogenous condition with over half of a million symptom com-
binations meeting diagnostic criteria [1]. Individuals may have in-
tense, disturbing thoughts and feelings related to their experience
that persist long after such events lead to physiological dysregu-
lation including alterations in neural circuitry, molecular biolo-
gy, endocrinology, and immune response [2]. Furthermore, while
PTSD commonly follows exposure to real or threatened traumat-
ic events coupled with physical or emotional harm, high rates of
co-morbidities such as substance use disorders complicates diag-
nosis and treatment [3]. Physiological dysregulation profoundly
impacts individual and family functioning, and has been linked to
significant medical, financial, and social problems. Consequently,
novel interventions, including innovative therapeutic medications
to treat and mitigate PTSD are highly warranted. Further, combin-
ing effective pharmacotherapy with psychotherapy modalities (e.g.,

Cognitive Behavioral Therapy (CBT) and Immersion Therapy (IT))
to elicit” systematic desensitization” represents a pressing, unmet
need [4].

Epidemiological Context

Exposure to traumatic events and consequent PTSD is a perva-
sive human experience with a lifetime prevalence of approximately
6% in trauma-exposed individuals and about 5% of Americans have
PTSD in any given year. However, military personnel, especially vet-
erans, have an approximate 3-fold greater prevalence, reaching a
prevalence of nearly 20% [5]. Moreover, veterans who deployed to
awar zone are also more likely to have PTSD than those who did not
deploy, females are more affected than males and younger veterans
(6). The highest average prevalence among veterans was in 2021,
with an overall prevalence of 24% among male veterans and 25%
among female veterans, respectively, who had served in Afghani-
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stan and/or Iraq [7]. There is also a correlation between Traumatic
Brain Injury (TBI) and PTSD. Multiple studies have shown that in-
jured combat personnel demonstrated a PTSD prevalence as high
as 32%, when compared to 14% among uninjured personnel, even
after correcting for pre-existing PTSD [8]. Moreover, the highest
prevalence of PTSD was observed among injured soldiers who had
lost consciousness. Similar studies in the U.K. among civilians also
showed an increased prevalence of PTSD in patients with TBI [9].
Thus, a focus on military contexts, where PTSD rates range from 10-
20% depending on combat exposure, a comprehensive understand-
ing of neuroendocrine circuitry underlying hyperarousal, intrusive
memories, and emotional dysregulation significantly impacting
quality of life and operational readiness are highly warranted.

Physiological Context

Given the integral stress-response mechanistically underpin-
ning PTSD, fear neurocircuitry and alterations in neuroendocrine
systems such as the hypothalamic-pituitary-adrenal (HPA) axis rep-
resent a core construct. The HPA axis regulates the hormonal stress
response by releasing cortisol, a glucocorticoid hormone, following
activation by corticotropin-releasing hormone (CRH) and adre-
nocorticotropin (ACTH) [10]. Cortisol exerts effects on the brain,
including areas like the amygdala, hippocampus, and prefrontal
cortex, to influence stress-responsive behaviors and physiologi-
cal processes such as immune function and glucose regulation. In
healthy individuals, cortisol’s negative feedback on the hypothala-
mus and pituitary gland ensures that the HPA axis returns to a rest-
ing state after acute activation, maintaining homeostasis. Emerg-
ing research and advancements in molecular technologies have
allowed a more comprehensive understanding that psychological
outcomes, neuroendocrine, and immune alterations extend beyond
the HPA. The HPA axis is regulated by various neurotransmitters
and neuropeptides, including catecholamines such as epinephrine
and norepinephrine, which are released during stress to activate
physiological responses such as increased heart rate and respira-
tion [11]. Glutamate and GABA also play key roles, with GABA exert-
ing inhibitory control to maintain homeostasis, while stress-related
increases in glutamate can overcome this inhibition, affecting brain
regions like the prefrontal cortex and hippocampus. Serotonin (5-
HT) regulates functions such as mood, sleep, and appetite and is
implicated in PTSD, with stress elevating serotonergic activity and
influencing cortisol and ACTH levels. While monoamines and cat-
echolamines may serve as biomarkers for PTSD symptoms, their
utility in therapeutic interventions is limited, as first-line SSRIs
provide only moderate relief and fail to address the full spectrum
of symptoms.

Genetic Context

The genetics of PTSD involve complex interactions between
multiple genes and environmental factors. Genes related to the
HPA axis, serotonin, dopamine, and neuroplasticity, (e.g, FKBP5,
SLC6A4, and BDNF), have been implicated in increasing suscepti-
bility to PTSD, often influenced by trauma exposure and epigenetic
modifications. Further, heritability of PTSD susceptibility can now
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be detected by sex-dependent SNPs (single nucleotide polymor-
phisms) and is estimated to range between 5-20%. Genome-wide
loci have been identified in the Veterans Administration Million Vet-
eran Program (VA-MVP), using >200,000 subjects in a genome-wide
association study (GWAS). The study compared quantitative trait
loci (QTL) differences between European and African ancestry [12].
Findings also demonstrate that there are more discernable bio-
marker loci in men than women [13]. Statistically, major depressive
disorder (MDD), diabetes, and cardiovascular diseases are among
the major clinical comorbidities associated with PTSD patients as
are other psychiatric disorders such as schizophrenia [14]. The VA-
MVP also demonstrated that polygenic risk for PTSD is significantly
predictive of re-experiencing symptoms, clinically known by the
moniker “REX.” It has also been reported that PARK2, a dopamine
(DA) regulatory gene, is associated with PTSD [15]. Multiple me-
ta-analyses were performed on datasets from PGC-PTSD (PGC2)
which includes data from the UK Biobank Study. For each PTSD
dataset, meta-analyses interrogated populations that compared
risks for male and female cohorts, as well as sub-populations of
each sex independently. Results of these analyses demonstrated ge-
notypic differentiation of overall PTSD risk based on sex and ances-
try, as well as phenotypic differentiation noted in association with
distinct risk loci based on those demographic differences, alone or
in combinations of risk loci. These analyses highlight a polygenic
risk factor involving variations in genes associated with the HPA
axis, serotonergic and glutamatergic signaling, and inflammation.
Additionally, GWAS findings emphasize the role of genetic-environ-
ment interactions, showing how trauma exposure interacts with
genetic predispositions to affect PTSD susceptibility. These insights
are paving the way for personalized approaches to PTSD preven-
tion and treatment.

To begin to pave the way for personalized approaches to PTSD
prevention and treatment, the FUMA (Functional Mapping and An-
notation) pipeline was developed. FUMA is a bioinformatics tool
used to analyze and interpret genetic loci from GWAS, including
those linked to PTSD [16]. It enables the functional mapping of iden-
tified gene loci by integrating genomic data with existing biological
knowledge to prioritize genes, pathways, and regulatory elements
relevant to the disorder. Using the FUMA Pipeline approach, a to-
tal of twelve risk loci genes were identified and predicted to have
both functional biological significance and psychiatric relevance for
PTSD and related co-morbidities. European Ancestry risk loci genes
included ZNF813, TMEM51-AS1,ZDHHC14, PARK2, KAZN, SH3RF3,
and PODXL, wherein the latter two genes were identified through
GWAS summary data for protein-coding genes. African Ancestry
risk loci genes included LINC02571, TUC338, HLA-B, MIR5007 and
LINC02335, but no risk loci genes were identified through GWAS
summary data. The meta-analysis authors identified phenotypes
among AFA subpopulations by using imaging data from the Grady
Trauma Project based on changes in brain anatomy, and clinical
psychophysiology [17]. The findings are presented in Table 1. This
approach provides valuable insights into the genetic architecture
of PTSD and helps identify potential therapeutic targets by linking
genetic variation to biological function and clinical relevance.

American Journal of Biomedical Science & Research 196



Am ] Biomed Sci & Res

Copyright© Jonathan RT Lakey

Table 1: Findings from the Meta-analysis of Psychiatric Genome Consortium (PTSD Group) - PGC-2 Dataset.

Risk Gene / SNP Chr Sex Heredity Discovery Method Physiological Psychiatric Rele-
ID Functionality vance
ZNF813 19 M EUA FUMA DNA Binding & Low Brain spec-
Transcription ificity - Immune
Response predom-
inant
TMEM51-AS1 1 M EUA FUMA TMEMS51 Antisense Unknown
(Transmembrane
Protein-51)
ZDHHC14 6 ALL EUA FUMA Dysregulation Neuropsychiatric
of Palmitoyl Disorders
Acyltransferases
(Brain)

PARK?2 6 ALL EUA FUMA PARKIN Protein - Fear Conditioning
Prevents Dopami- - PTSD and MDD;
nergic Cell Death Schizophrenia

KAZN 1 M EUA FUMA Dysfunction of Par- | PTSD; Schizophre-
valbumin-Positive nia;

Interneurons
Other Mental
Illnesses
SH3RF3 EUA GWAS SUMMARY | E3 Ubiquitin Ligase Development
Activity in Frontal of Neurological
Cortex Diseases such as
Alzheimer’s
PODXL EUA GWAS SUMMARY Podocalyxin - Cel- | Alcoholism; Schizo-
lular Adhesions & phrenia; Alzhei-
Morphology mer’s; Epilepsy;
Bipolar Disorder
MIR5007 13 ALL AFA FUMA Eye Movement Psychotic Disor-
Disorders ders
LINC02571 6 M AFA FUMA
TUC338 13 ALL AFA FUMA
HLA-B 6 M AFA FUMA Immune Functions Rheumatoid
Arthritis; Schizo-
phrenia
LINC02335 13 ALL AFA FUMA
rs115539978 13 ALL AFA GWAS SUMMARY Non-Coding Stress & Fear Re-
RNA Expression sponse to Trauma
Response to with Increased
Stress-induced Amygdala Volume
Glucocorticoid
Signaling

While the FUMA pipeline is a powerful tool for functional an-
notation of genetic loci, several challenges arise when leveraging
its results for therapeutic strategies. First, PTSD is influenced by
numerous genetic loci, each contributing small effects complicating
pinpointing the most actionable targets for drug development. In
addition, functional significance of variants identified by FUMA of-
ten requires extensive experimental validation, therefore translat-
ing annotated loci into mechanistic insights suitable for drug devel-
opment is resource intensive. FUMA also relies on existing datasets,
which may have gaps in coverage for certain tissue types, cell states,
or rare variants relevant to PTSD, limiting the comprehensiveness
of its annotations. Given the profound influence of environmental

factors and epigenetic modifications, connecting genetic findings
to dynamic, context-dependent biological processes. As such, even
when plausible targets are identified, converting these into effec-
tive and safe drugs requires overcoming significant hurdles in pre-
clinical and clinical phases, including issues with specificity and
off-target effects.

Leveraging genetics and physiology for novel PTSD treatments
involves targeting pathways and mechanisms implicated in the dis-
order and enhanced understanding of epigenetic modifications,
such as trauma-induced changes in gene expression, opens ave-
nues for interventions aimed at reversing symptoms and triggers
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of PTSD. Integrating genetic profiling with physiological biomark-
ers may enable personalized treatments that address individual
vulnerabilities and symptom profiles, enhancing therapeutic out-
comes in PTSD management.

A Novel, Artificial Intelligence Approach to
Post-Traumatic Stress Disorder

PTSD treatments focus on harm reduction strategies but fail to
target etiology of maladaptive behaviors. Such approaches ignore
the balance of neurotransmitters in the reward pathways and fail to
enhance target reward gene expression. An appropriate strategy to
address the unmet need in PTSD treatment is leveraging a multio-
mics (genomics, transcriptomics, proteomics, and metabolomics)
platform to identify molecular targets that are involved in dysreg-
ulated pathways.

Augmented intelligence (Al) algorithms integrated into a mul-
tiomic platform can be used to specifically address and “respond to”
neurobiological pathways in PTSD prognostics and drug develop-
ment to identify potential drug targets, optimize drug efficacy and
minimize adverse effects, as “personalized” treatment approaches.
This includes integration of computational modeling to simulate
drug-receptor interactions and optimize drug binding affinity, se-
lectivity, and potency, which in turn, can be used to design more
effective drugs by predicting how drugs will interact with specific
targets in the body.

Al promotes the capacity to utilize high technology program-
ming to evaluate, learn, and reveal pharmaceutical-associated big
data to design novel chemical entities (NCEs), by assimilating ma-
chine learning (ML) and deep learning (DL) on a highly integrated
multiomics and mechanized Al platform. Al paradigms have estab-
lished high relevance in the arena of drug design, vastly different
from conventional approaches, in that Al circumvents the convo-
luted and established physio-chemical tenets. However, while ML
and DL have achieved tremendous success in various domains,
standard methods appear to have reached a plateau, as healthcare
applications, data in healthcare applications are often highly imbal-
anced which slows down the democratization of Al. The capacity
to layer multiple algorithms that integrate biostatistical approach-
es. employing imputed attributes and employing methods such as
area under ROC curve (AUROC) and area under the Precision-Recall
curve (AUPRC), is widely used for assessing the performance of a
model, can optimize accuracy and break the bottleneck for further
advancement. In turn, the algorithm can “learn” features from the
input information in an automated fashion and is able to reorga-
nize simple attributes into convoluted characteristics via multi-lay-
er attribute extrication iteratively and dynamically via continuous
interaction between computational predictions and experimental
validations. This approach accelerates prognostication capacity
and drug discovery by reducing the time and resources required to
identify potential candidates with desired properties.

GATC Health Corporation (Irvine CA) is a science and technol-
ogy company which utilizes Machine Learning algorithms, neural
networks, and Al computational systems to efficiently generate di-
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agnostic and prognostic evaluations based on genomic and other
multiomic biomarkers. GATC utilizes a multi-omic approach which
analyzes DNA, RNA, protein, metabolite, and lipid. Biomarkers use
algorithms which mimic human systems biology. The platform,
known as Multiomics Advanced Technology platform (MAT), im-
prints multi-omic data into model human systems biology algo-
rithms which can accurately predict causal biomarkers of diagnostic
and prognostic utility, and can also be used to generate therapeu-
tics with high efficacy and minimal off-target effects. The MAT plat-
form has been used to facilitate diagnosis of PTSD and other clinical
conditions using these multiomic biomarkers and moreover, offers
insights into prognosis and evaluation of new drug candidates le-
veraging both in-vitro and in-vivo models for in silico predictions
and drug design. With this technology, GATC can pare down the set
of leading candidate drugs for clinical testing to less than five like-
ly successful compounds within months, instead of having to test
over 5,000 compounds over four to six years. This unique process
can dramatically reduce the time and resources required to identi-
fy lead compounds thereby enhancing pharmaceutical quality and
improving effectiveness and safety in humans.

Proof in Concept

The GATC MAT approach initially created a family of over eighty
lead compounds designed specifically as a strategy for mitigating
opioid use disorder (OUD), a comorbidity in nearly 20% of veterans
with PTSD [17]. The multiomic comprehensive datasets were sub-
sequently analyzed by the GATC Heath team with algorithmic pro-
cesses which apply iterative ML methods to discover and validate
in silico NCEs designed to increase an addicted patients’ feeling of
wellbeing while improving brain function; this is accomplished by
remodeling the circuits involved with addictive behavior and creat-
ing a cycle for continued improvement. The receptor classes affect-
ed by the compounds are expected to enable the patient to rapidly
feel the benefits of the drug, promoting improvement in brain func-
tion with continued treatment and resulting in an increased feeling
of wellbeing. These functional parameters were programmed into
the algorithms by specifically targeting receptors well-established
as active in addicted brains including neuron-derived C-C motif
chemokine ligand 2 (CCL2), brain-derived neurotrophic factor
(BDNF), and the structurally and functionally related activator pro-
teins (JUNa, FOSb). These receptors are associated with inflamma-
tion, translocation, neurite outreach and neurohormone balance,
physiologically related pathways for PTSD.

Biochemical models suggest that balancing of neurohormones
by concurrently targeting multiple receptors typically perturbed
in OUD, will assist in “weaning” the brain off desiring high levels
of dopamine. The consequent re-balancing promotes homeostat-
ic synthesis and release of enhanced mood promoting hormones
including oxytocin, serotonin, and endorphins. The receptor-drug
interaction strategy was not designed to artificially suppress or
even lower dopamine levels, but rather to increase dopamine in the
nucleus accumbens (NA) without creating euphoria in the patient.
The NA is thought to be the neural interface between motivation
and action, playing a key role on feeding, sexual, reward, stress-re-
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lated, addiction and drug self-administration behaviors (18). To
accomplish such hormone, rebalance, the algorithms were also
designed to generate compounds which stimulate the tropomyosin
receptor kinase B (TKRB), 5-hydroxytryptamine (5HT, serotonin),
oxytocin (OXT) and triphosphate-dependent metabolic processes
while exhibiting partial selectivity toward the prefrontal cortex
and the NA12. TrkB is a protein that in humans is encoded by the
NTRK2 gene. TrkB is a receptor for BDNF12,13. Serotonin, also
known as (5- HT), is a monoamine neurotransmitter. It also acts
as a hormone. OXT is released in response to different physiologi-
cal stimuli, playing a key role in reaction to stress and in reducing
proinflammatory responses (19) . The strategy relies on intermit-
tent stimulation of these pathways and as an in situ methodolog-
ical approach for the addict’s brain to undergo limbic remodeling
while also maintaining sufficient levels of dopamine to ameliorate
the symptoms of withdrawal and craving [20]. The NCEs have been
chemically)-synthesized ready for the comprehensive pre-clinical
evaluation phase of drug development proposed herein. The salient
characteristics of these NCEs: 1) are not expected to pose any risk
for abuse, rather provide incentive for use to increase the feeling of
comfort not euphoria; 2) are expected to remodel the limbic sys-
tem, addressing the root problem of addiction by improving the
addicted brain neuroplasticity; and 3) will all exhibit low toxicity
profiles, therefore safe for human use. The panel of lead molecules
generated by the GATC Health drug discovery algorithm to treat
pain-management related addiction began with in vitro validation
and has been initiated in pre-clinical animal studies. In parallel,
data sources from comprehensive biological domains continue to
accumulate, providing significant opportunities to integrate into
MAT platform-based models in PTSD.

Recently, new genomic approaches in the use of GATC MAT plat-
form are helping to identify alternative biomarkers and processes
aiding in PTSD predictive diagnostics, as well as targets for miti-
gation of PTSD symptoms through pharmacotherapy. Independent
neuroscientists working with PTSD have also confirmed that the
rACC plays a pivotal role in the development of PTSD symptoms
in affected individuals [21]. Cognition, emotional processing, and
decision-making are all managed to a great degree in the rACC and
are modulated by four groups of neurotransmitters: Glutamic acid
(GLU), dopamine (DA), serotonin (5-HT), and Gamma-aminobu-
tyric acid (GABA). Depending on whether they are stimulatory, in-
hibitory, or neuromodulators for various groups of neurons, they
have different effects on the reactivity and firing rate at synapses in
the rACC, thereby potentially altering the symptom manifestations
accompanying psychiatric disorders, such as PTSD. These neuro-
modulators and the neurons that they affect, represent prospec-
tive targets for pharmacotherapy of behavioral health disorders.
Modulation of these neural processing areas in the rACC can lead
to improvements in emotional regulation, regulation of traumatic
memories, and other symptoms, thereby collectively eliciting more
successful PTSD treatment outcomes.

Building upon the insights gained from previous research, Al
allows a deeper understanding and predicting PTSD, identifying
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biomarkers associated with risk and subsequently overcoming the
gap between discovery and translating efforts to expedite progress
toward clinical trials design. This novel strategy applied a complex
integration of genomic, transcriptomic, proteomic and metabolo-
mic biomarker are underway to enhance the MAT platform’s mul-
tiomics framework by integrating the extant “-omics” readouts and
resources, generating new supplemental data in discovery areas
lacking sufficient depth, especially PTSD. Simultaneously, an inte-
grated catalog of results and biological targets will be created. Con-
siderable evidence linking PTSD symptomology to the rostral An-
terior Cingulate Cortex (rACC) and neuroinflammatory processes
highlights the opportunities to target these areas.

Promising drug candidates for PTSD identified by MAT plat-
form are currently being evaluated within the context of regulatory
science pathways. The inclusion of exposure variables adds to the
predictive power of Al. Classification-based ML may be useful in
predicting risk of future PTSD in populations with anticipated trau-
ma exposure. As more data become available, including additional
molecular, environmental, and psychosocial factors in these scores
may enhance their accuracy in predicting PTSD and, relatedly, im-
prove their performance in independent cohorts, GATC will include
testing via in-vitro and in-vivo pre-clinical studies.

GATC’s research process started by utilizing the power of the
MAT platform to efficiently discover compounds targeted at PTSD
mitigation and treatment. The Company scientists configured ex-
periments on the MAT platform to exclude candidate drugs that
would have toxic, side-effect prone, or material off-target proper-
ties. The initial library of PTSD compound leads was produced by
the platform from a curated set of multi-omics data collected from
a variety of anonymized PTSD patient databases, which were used
as inputs for the Platform’s experimental iterations. Analysis of this
library shows these compounds possess the necessary pharma-
cologic properties to improve mental resilience and acuity of cog-
nition. The novel candidate PTSD drugs were then synthesized in
preparation for pre-clinical evaluation studies. Key to these discov-
eries was the combination of uncovering the necessary neuro-mod-
ulation enhancements through detailed anatomic and physiologi-
cal analysis of the post-mortem human brain tissue from patients
with PTSD and using in-silico advanced neuronal modeling on the
GATC platform. To minimize the impact of false inflation of linkages
of causal gene loci, a multifaceted methodology that stands out in
its effectiveness and precision was utilized. Central to the approach
is the utilization of large, well-powered datasets, which are instru-
mental in detecting true causal associations while minimizing false
positives. This is especially pertinent in disorders like PTSD, where
genetic influences are often subtle and easily masked. These stud-
ies will assess the specificity, safety, and toxicity of these PTSD mit-
igation drug candidates and ensure low toxicity and the required
safety for use in humans, while increasing the opportunity for suc-
cessful investigational new drug (IND) opening “First-in-Human”
(FIH) clinical trial.

Ideally, an Al MAT platform such as that developed by GATC
provides an opportunity to simulate human biology and physiology
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to predict an individual’s risk of developing PTSD. Further, under
specific conditions, including the stresses of deployments in active
combat environments, genomic and proteomic biomarkers could
evaluate predisposition for developing PTSD symptoms. In addi-
tion, the technology helps guide the development of unique thera-
peutics, particularly novel, FDA approved drugs, as well as natural
treatments, for the mitigation of PTSD. Integrating technology with
clinical recommendations would facilitate appropriate medication
dosing and forecasting potential off-target effects, for individuals
diagnosed with, or susceptible to, PTSD. Further, long-term appli-
cation addresses the challenge of identifying patient-appropriate
subsets of novel PTSD medications, that when combined with ap-
propriate psychotherapeutic techniques, such as Cognitive Behav-
ioral Therapy (CBT) and/or Immersion Therapy (IT), are likely to
achieve a better patient outcome, than psychotherapy alone, or in
combination with older medications, such as antidepressants, that
have traditionally been prescribed for clinical management of PTSD.

Clinical And Field Applications

The future holds the possibility of testing individual military
personnel to capture both their genetic makeup, and active ge-
nomic & proteomic expression patterns using standardized saliva
and blood samples. Using such data, GATC Health’s MAT™ platform
can evaluate individual service personnel and provide a stratified
predisposition to stress-induced incidence of PTSD. This analysis
will simultaneously assess their potential for clinical benefit from
prophylactic medication and other measures, such as psychother-
apy. The major advancement is a prophylactic approach in which
MAT-platform-designed, “Smart Drugs” can potentially be effective
to 1) stimulating neuroplasticity to enhance emotional processing
resilience; 2) decrease the perceived magnitude of emotional trau-
ma by inducing a small “separation” effect between perception and
emotion, thus increasing mental acuity and objective operational
judgement during high stress engagements; and 3) enhance neural
signaling and emotional processing during psychotherapy for PTSD
symptoms may reduce adverse events occurring in-between treat-
ment sessions, by mitigating the risk of aggression by personnel
with PTSD, towards other Veterans and/or military personnel. In
the context of military readiness and pre-habilitation, the goal is to
enable recruits to receive, if warranted, pharmacological prophy-
laxis directed towards enhancing behavioral response, and increase
the cognitive acuity required from warfighters during high-stress
engagements, without compromising their emotional stability and
well-being. Thus, the risk of warfighters manifesting PTSD symp-
toms will be reduced. A two-part approach beginning with evalua-
tion of incoming recruits to understand their genetic makeup (gen-
otype), as well as genetic expression (phenotype). Using this data,
their relative need for prophylactic measures, and proclivity to
stress-induced incidence of PTSD, can be identified such that phar-
macological prophylaxis can then be directed towards patient-cen-
tric utilization.

Challenges

Despite recent advances, significant gaps remain in under-
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standing how PTSD and related comorbidities develop across the
lifespan. Much of the research on stress in veterans has focused on
broad categories of adversity and limited protective factors, over-
looking specific stress dimensions, timing of exposure, and individ-
ual variability. These gaps limit our ability to understand how dis-
tinct types of early adversity, such as threat or deprivation, uniquely
shape adult stress responses and health outcomes.

The integration of intersectionality via Al and ML has enor-
mous potential to illuminate how intersecting stressors influence
biology and health. Incorporating intersectionality could enhance
precision medicine and address disparities in health outcomes.
Stress-related pathologies, likely-arise from multisystem dysregu-
lation, necessitating comprehensive approaches that assess inter-
actions among genetic, environmental, and biological factors are
needed to advance our understanding and treatment options.

Summary

Building on current developmental theory and research, the
MAT platform, developed by GATC wields the power to stimulate
neuroplasticity, which enhances emotional processing resilience
and concomitantly decreases the perceived magnitude of emo-
tional insult, by creating a small uncoupling between perception
and emotion, and as a result, can increase cognitive acuity during
high stress engagements. The multi-omics approach is well-posi-
tioned to produce major breakthroughs in the understanding of
the development of PTSD pathology. By combining methodological
approaches as described herein, physicians can deliver targeted
doses to enhance desirable emotional responses and mental acu-
ity, without compromising emotional well-being. The overarching
aim of these types of platforms is to evaluate new PTSD mitigation
drug candidates which have been identified by a novel Al-based
end-to-end drug development platform to address the increasingly
expanding unmet needs in PTSD treatment.
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