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Pure Bacteria Cultures Used to Investigate the Transformation of

PAHSs and the Production of Transformation Products
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Formation of Developmentally Toxic Phenanthrene Metabolite

Mixtures by Mycobacterium sp. ELW1
Schrlau et al. ES&T 2017, 51:8569-8578
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Responses

Embryonic Zebrafish Assays of Cometabolic Mixtures formed by ELW1

Transformation of Phenanthrene and Reconstructed Standard Mixtures
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PAH bioremediation with Rhodococcus rhodochrous ATCC 21198: Impact of cell
immobilization and surfactant use on PAH treatment and post-remediation toxicity

Huizenga et al. JHM 2024, 470:134109
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Proposed generic pathway for PAH transformation by

Rhodococcus rhodochrous ATCC 21198

Huizenga et al. JHM 2024, 470:134109 and Huizenga et al. ES&T 2025, 23:46-58
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Ultra-high performance liquid chromatography (UPLC -
Sciex ExionLC AD) coupled to high-resolution mass
spectrometry (HRMS — Sciex ZenoTOF 7600) were used
for the identification of PAH transformation products

Compounds in brackets represent undetected
intermediates, while others represent compound classes
identified in treated samples with high confidence:

| — hydroxylated, Il — dihydroxylated, Il - ring fission,

IV = quinone, and V — hydroxy-/dihydroxy-quinone

Nontarget screening approaches allowed the tentative
identification 16 PAH transformation products



Heatmap of the predicted toxicity of the PAH-TPs and their parent compounds

by the US EPA Hazard Cheminformatics Module (HCM)
Huizenga et al. ES&T 2025, 23:46-58
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Results of Post-Remediation Toxicity Testing

Huizenga et al. JHM 2024, 470:134109

Zebrafish (Danio rerio)
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Systematic developmental neurotoxicity assessment of a

representative PAH Superfund mixture using zebrafish

ALTH
RISKS OF PAHS

Geier et al. Toxicology and Applied Pharmacology 2018, 345:115-125
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Estimated transformation rates for selected microorganisms when
grown on specific substrates:

ELW1 (Isobutene); 21198 (Isobutane); ENV 470 (Naphthalene); F1 (Toluene)
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Phenanthrene Transformation by Rhodococcus rhodochrous ATCC
21198 Grown on Isobutane

HPLC analysis with measurement using a Fluorescence Detection
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Transformation of Retene by M. sp. ELW1 Grown on Isobutene
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Pyrene Transformation and Product Formation by ENV 470

Grown on Naphthalene
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Challenges with Risk Assessment of PAHs
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Predictive Metabolism and Dosimetry Core (PDMC)

Identify PAH metabolites using a reference free approach

Predict chemical properties

Measure rates of PAH metabolism

Develop models to translate PAH dosimetry across zebrafish, lung cells, and
humans

External Dose » 4\ ADME » Internal Dose
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Putative Metabolite |
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Metabolism

Metabolism Elimination Volatilization
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Pande et al. (2022) Toxicol. and Appl. Pharmacol. 438: 115830.

Rude et al. (2025) Toxicol. Sci. 205(2): 326-343. Smith et al. (2022) Int. J. Environ. Res. Public Health 19(14).

22
Colvin et al. (2025) Toxicol. Rep. 15:102133.



Supermix-10 in Zeb

RISKS OF PAHS.
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Human Supermix-10 Predictions
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Comparison and extrapolation
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Compound ECyog (UM) o ; Dose (mg/kg) _
retene 5.8 mpoun Cmax AUC Goncentr_atlon
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pyrene P External External S— = - >
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