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Abstract

Background: The health impacts of open-air burn pit exposure among military personnel
remain poorly understood due to limited historical exposure data. This study aims to
1dentify molecular markers, particularly microRNA (miRNA) profiles, associated with burn
pit proximity using serum samples from deployed service members.

Associations between circulating miRNA

Military Personnel

Aarti Gautam?i, Allison Hokel, Nabarun Chakrabortyl, Ruoting Yangl, Swapna Kannan®2?, Anna Rivera®4, Rudolph P. Rull?, Rasha Hammamieh?

1 Integrative Systems Biology, Center for Military Psychiatry and Neuroscience, Walter Reed Army Institute of Research, Silver Spring, MD; 2 Culmen International, VA; 3 Deployment Health Research Department,
Naval Health Research Center, San Diego, CA; 4 Leidos, Inc., San Diego, CA

expression and clinical data

Color Key

iiStogram |
1 1 I J

0 10 20

Conserved miRNA Signatures Associated with Burn Pit
Exposure through Cross-Cohort and Longitudinal Analysis in

Integrated miRNA-Protein Diseases and

Biofunctions

(atrenbaesting Deaasa

{Organamal Inury and Abnormalites

PRt 11-p (e PERNAS wseed LAGACLIG)
rIR-1T-5o (and othir TiRHAS w'sead AAAGUIGE:
mifl 2 1-3p fand oher miRAS w5emd GLUACAL)

on AE A0 -5 o Neuroiogcal Cisease P 146350 {arnd ether PRRILAS usaed GAGRACL]
e it v iRt T e ACAGUAL MRZ0:Jo (riU g Wases GUCADUL)
Methods: Active-duty Army and Air Force personnel from the Millennium Cohort Study 0.7 0.4 0.1 0.4 0.3 Gender Ty L ——
were selected based on deployment status and serum availability. Exposed individuals 0.3 0.1 0.6 0.4 0.4 Smoking_status S eeeeee— iR 43 2 e R e ACCACAG) N5 o RN ko GUARACA)
- 4 o - 0.3 0.8 0.2 0.4 0.7 Physical_score i e
deployed to Joint Base Balad (large burn pit site) were compared with a pre-deployed . S L
. . S . . 0.7 0.9 0.9 0.3 0.8 ental_score rioged De: [ e P A e, A -
unexposed time point. In addition, they were also compared to cross-cohort analysis using 0.2 0.5 0.3 0.01 0.2 Age ) Do I o I R40S-p RN Wveed ARLGUUE)
: . : A tanna e I .
two control groups: those deployed to Camp Arifjan (incinerator waste disposal) and — - -— 0 > e e s 5 Foez A601
- . 0.05 02 0.08 02 02 Days_exposed ARk R
generation sequencing for miRNA profiling. Differential analyses are being conducted to 0.5 = i 0-3 0.2 . o I FiFz: s
. . 0.9 0.3 0.003 0.1 0.5 ace/Ethnici Hemiichogia Syt Deveeerent 154 Furcon [
compare miRNA expression between exposed post-deployment and control samples, as well o= oo 5 oe e oo CoeemmmE g oy ——————————— B = ———
I ' i g Do I
as pre- and post-deployment changes within the exposed group based on burn pit proximity. 0.2 0.03 06 0.8 0.3 PostPre e o
Additionally, inflammatory/immune response proteins were assessed using Olink s = s ot s ES P =— 5505 s S wnoed GAGAACE)
== = = &~ g Lymeheoid Tasue Siructure and Deveicoment [ MITLG
technology. = ~ - = = i O cn
Principal Components (VVariation) Turer btk | LI '

i C5F)
© 2000-2026 QLAGEN. All ights rssnved, o i
Figure 2- Association of first five components of the data and annotation variables. The p-value is represented in

Results: Cross-cohort comparisons 1dentified miRNA changes with miR3168, miR-1246

and miR-486-3p were conserved across more than one differential analysis. Proteomic

cells by text labels and background color in chromatic scale. The y-axis labels refers to the clinical variables.
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Figure 5 A) Integrated miRNA—-Protein Diseases and Biofunctions Associated with burn pit exposure. The y-axis is

A A i adjusted p-values corrected using the Benjamini-Hochberg procedure and displayed that have-log (B-H p-value greater
_ _ _ _ _ _ o _ _ _ than 5.0). B) Integrated Upstream Translational/transcriptional Regulator—-miRNA-Protein Analysis: The connections
< — Flgure 3A) Ven_n_ diagram of differentially exprgssed MiRNAs identified in analysis groups. Differentially exgressed with miRNA, protein and top five upstream regulators are marked as hyphened line. The outer circle represents the
| miRNA is identified where pre-and post-burn pit exposure samples were compared. Four groups of comparisons  pgjecules from our data connected to upstream regulators (inner molecules). C) Causal network linking different

were conducted with A) NDC, B) Arif-pre, C) JBB-pre, and D) Arif-post groups were compared with the JBB-post
group, B) Diseases and biofunctions because of differentially expressed miRNA. The y-axis is the negative log of
adjusted p-values corrected using the Benjamini-Hochberg procedure.

classes of chemical toxicants to shared proteins and miRNA. D) Integrative miRNA-protein analysis- Data linked to the
top-scoring network after combining miRNA and protein differentially expressed molecules (pink highlighted) and their
association with respiratory disease pathways.
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exposure. Demographic, behavioral, and biological data were collected, and epigenomic (miRNA) and proteomic
datasets were analyzed to identify shared signatures. The numbers in the brackets are samples from each of the
groups. The figure also outlines the exposure classification (e.g., distance to burn pit site 2 miles or 2-to-3-mile
groups).
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