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Abstract Results Discussion and Conclusion
Sulfur mustard (HD) was developed as a chemical warfare - After lung tissues were exposed to HD, histology and multiomic mass
agent for use In World War |, but remains a valid concern for  _ Media Contro | HD (0.1 mg/mL) spectrometry were performed — this includes analysis of proteins,
the Warfighter today. This is due in part to the large stockpiles | - " e with Fo s i Adening 031 0.05 metabolites, and lipids. Figure 1 compares the control tissues to HD-
of HD still in existence, as well as the relative ease of Zoliy TS PR o Adenosine <133 0.00099 exposed, and the right image shows much of the ciliated surface of the
obtaining materials for production and the simplicity of the [EsEEEER v Ns EpiAirway™ tissuies exposed to g — T AT AMP 141 0.00290 lung tissue has been sloughed off and the mucociliary epithelium has
production process itself. Exposure to HD, while lethal at high | om0 ) et rehyelrated and stened L N e ADP 251 0.00041 collapsed.
doses, can result in a number of non-lethal symptoms with  |... with hematoxylin and eosin. IMP 594 21804x10°  proteomic and metabolic analysis shows significant disruption,
often long-term and debilitating effects, including respiratory [ S —— 340 33710x10¢  especially at the 24 hour mark. Figure 2C shows that the greatest
Inflammation, cellular necrosis, blister formation, and . o s change In the metabolic profile occurs at the 24 hour in HD exposed
permanent DNA damage. Here we utilize EpiAirway Lung | ° - = 5 : S Hyporanthine  -2.69  1.2348x10°  samples. When the significantly changing proteins and metabolites are
Tissue to Investigate the pathological effects of HD using a | .| .. ... | e | g . | mapped to biochemical pathways, paths related to DNA and RNA
multiomic approach. MethOdS D e A | | A ° R function and repair are significantly changed. Figure 3 shows two such
o _ L _ N N Figure 4. Identified and mapped to the nucleatide metabolism pathway, particularly those focused around pathways — base excision repair and mRNA surveillance. Proteins
A viability test was first done on EpiAirway Lung Tissues to | ' 1N 0 e erefosie MERoIS, Severaimelaholics afe seeh o be dourequiled oL £ Houts postexpestre shaded orange to red in the figure are upregulated; in Figure 3A, the
deter_mln_e the approprlgte_ dosage and _tlme requirements for UENNRAEY . - ANCTE :E% o AR ;i S i upregulated proteins are related to recognition of damaged DNA,
multiomic analyses. EpiAirway Lung Tissues were exposed to | | T B A — specifically that done by mutagenic agents. The mRNA surveillance
0.01 and 0.1 mg/mL HD and were analyzed at 3, 6, 18, and 24 | 28 e, 3045 proteins were dovwn-tegulated and 527 were up-requlated sgnificantly. () Principal pathway is a quality control mechanism that detects and degrades
hou I'S post_exposu re. Seve ra| d iﬂ:ere Nt ana|yses Wwere component analysis (PCA) of metabolite samples at various time points; the greatest separation is between the 24-hour 0]
] i ] i ] exposed samples and all the other samples. = abnOrmaI MRNA.
preformed on the tissue samples including histology, cytokine _ o T Figure 4 is the nucleotide metabolism pathway, and several
panel screenings, and proteomic, metabolomic, and Ilp_ldo_mlc e e metabolites associated with adenosine metabolism are highlighted in
mass spectrometry. The 0.01 mg/mL exposure resulted in little s = - col—mm— é _—— <rigure5. (3 Compares e abuncance red, Mletabolites in this pathway are down-regulated at 24 hours post-
change, and so the experiment was repeated only using 0.1 B s el p— G el stnonepermazi | exposure. Adenosine levels fluctuate based upon stress and can act as a
mg/mL HD at 3 and 24 hours post-exposure. | | mm_ B o o TS (e IS feedback regulator of inflammation. Figure 5 are box-and-whisker
Samples were analyzed for proteins, lipids and metabolites via o 3 ; miWi T | W » samples plots of two lipid classes — (A) ceramides and (B) sphingomyleins.
mass spectrometry =~ m B . _= e These are both utilized in signaling, and whenever sphingomyelin
Ny (P - (e breaks down, ceramide is generated.
. L % —d P o . Initial multiomic analysis of lung tissues exposed to sulfur mustard
e il i Ol show proteins and metabolites related to nucleotide metabolism and
FiaureS. Base-Excision Repair Pathway (A) and mRNA surveillance pathway (B) expression profile at 24-hour - damage to genetiC material. The pathwayS related to base excision
POST eXPOSUIE: repair are upregulated, indicating these pathways are in overdrive
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