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The problem and solution

The Problem:

1) No sustainable technology to
remediate PFAS

2) PFAS bioremediation :
approaches need improvement
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“Efficient Bioremediation of Environmentally
Persistent Contaminants with Nanomaterial-

Fungus Framework”

Integrating material science/engineering/fungal
biology/informatics to address the challenges

 PFAS bioavailability/toxicity are fﬁ" ?:{‘

double-edged swords to the
remediation efficiency.

Slow growth and PFAS
degradation rate

Need for continuous nutrient
supply for organisms

Degradation mechanisms and
products are not elucidated
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Extracellular

The fungal degradation of organic dye was significantly enhanced when lignin, the natural fungal
substrate was added into the culture media
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Aim. 1: Design NFF
for Chemical

Adsorption and —

Fungal Cultivation

Aim 2: Molecular
Mechanism Study
of Remediation
Efficiency

Aim. 3: Coupling
Key Enzymes
Identified in Aim 2
to NFF

Specific Aims
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How material
modification can
improve chemical

Proteomics
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Metabolites Profiling
How key genes and

improve remediation
efficiency? Bioinformatics

Biological Question
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Enzyme Function
Analysis & Verification
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Synergizing NFF &
Enzyme Treatment

Systems Biology Approach
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Renewable Artificial Plant for In-Situ

Microbial Environmental Remediation
(RAPIMER)
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RAPIMER sustains fungal growth without external
carbon source

RAPIMER can adsorb large amounts of PFAS
Non-targeted PFAS analysis can help elucidate
degradation products
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RAPIMER
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Summary

The prototype of NFF-RAPIMER
has been developed

Highly efficient sorbent for PFAS
and organic dye

Sustains fungal growth as the
carbon source and enables PFSA
biotransformation

The fungal I. lacteus strain

degrades RAPIMER and PFAS,

as revealed by the proteomics rona PO LT
and metabolite analysis '
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Future work

Screen a large fungus library
and identify PFAS tolerant
fungi species

Further optimize RAPIMER

for larger scale applications
and more matrices

Non-targeted analysis for
PFAS degradation products

Proteomics for important
genes and pathways
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