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Background Results Conclusions

Fine particulate matter (fPM) is a class o fPM exposure induces EMT in bronchial
of air pollutant known to increase the risk of 6 4000- epithelial cells
pulmonary diseases, including lung cancer, B . —Pirrba
through mechanisms such as the epithelial- c 4- . fPM . 3000- o fPM exposure in bronchial epithelial cells
to-mesenchymal transition (EMT)'. The 83 ; results in metabolome-wide effects,
bronchial epithelium, one of the first internal L% oA % 2000- iIncluding changes in sugar, nucleotide,
tissues to interact with fPM upon exposure, 2 27 © and amino acid metabolism
acts as an important physicochemical g 1000-
barrier to protect proximal and distal lung 1 o Cells exposed to fPM preferentially use
tissues and against secondary effects on energy-independent mechanisms of
other organs. DT EPCAM VM SNA SNap Y Reactions  Mefatolites Genes methylglyoxal breakdown
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as metabolic reprogramming and oxidative Z)gituhr:“zi gzgfrggti%ﬁa;;&ril'\ﬂg;oggf\fly 86, ][:FI)?VLIJFG 4: Topology of metabolic network models. o Increased levels of oxidized proteins can

tress, have been observed with fPM 500 ug/ml, 24 h) and TGFB1 (positive control). model contains more reactions, metabolites, be observed with fPM exposure
> 5 . . HY and genes compared to healthy model
exposure<. Oxidation not only affects protein Increased EMT observed after fPM exposure
structure and function, but also has - | - |
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cascading effects on signaling, proliferation,
and metabolism. While several individual
cellular pathways have been implicated after
fPM exposures, these isolated effects are
insufficient to account for the complexities of

Future Directions

o o Validate specific metabolic pathways,
0.004 such as methylglyoxal breakdown, using
13C-fluxomics
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fPM-induced stress responses. Given these Sluamate metabolsm g Cuamate metaboism 5 . . .

limitations, we propose an interdisciplinary dicarboxylate metaboliom £ Topioohan metabolm o % o ldentify proteins oxidized as a re_sult of
systems biology approach to better Ubiquinone synthesis 0008 Pyruvate metabolism - fPM exposure by redox proteomics
understand the landscape of fPM exposure. Tetrahydrobiopterin Purine catabolism
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E— 0 — - - - vitro, and whether supplementation can
HealthyéfPIVI- | | Flux | restore fPM-induced effects
A Wiegnns Figure 6: Changes in methylglyoxal breakdown after fPM exposure. (A) Flux distribution for lactoyl-
epithelial cells glutathione lyase (Glo1) reaction. Increased flux observed in the fPM model. (B) Differential breakdown
Recon3D (800mg/ml 24h)  Healthy  PM model of methylglyoxal. fPM model preferentially uses the energy-independent reaction, with an increased
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