Using Fungi to Clean up Contaminated Soil

Native fungal communities point to a new way of cleaning up contaminated soil. After conducting a
study to characterize fungi found in soil contaminated with polycyclic aromatic hydrocarbons, or PAHs,
researchers at the NIEHS-funded Superfund Research Program at Duke University discovered a group of
fungi that may be promising for remediation.

Fungi are known to degrade a range of chemicals in the lab; however, they are not commonly used to
break down chemicals at contaminated sites. Fungi added to contaminated soil often do not grow well
in the presence of the contaminants and native bacteria.

Understanding the makeup of fungal communities that already thrive in contaminated soil may help
tailor strategies for degrading contaminants, according to the study.

Duke researchers led by Claudia Gunsch, Ph.D., validated a strategy to detect existing onsite fungal
communities that can grow in soil with high PAH levels. PAHs are a large and widespread class of
chemicals known for their carcinogenicity. Native fungi that thrive with local bacteria and are more
tolerant of PAHs may be able to metabolize the chemicals by producing degrading enzymes, which can
detoxify PAH-polluted soils when their growth is stimulated.

To study fungal communities in contaminated settings, the researchers collected soil samples from the
Holcomb Creosote Superfund Site, a former wood treating facility. The soil from the site was
contaminated with creosote, which was used as a wood preservative and contains a variety of PAHs.

The researchers measured concentrations of 31 PAHs in soil from various locations at the Superfund
site. The PAH concentrations varied widely, ranging from 307 nanograms per gram of soil to 26,196
nanograms per gram of soil. They also extracted and analyzed DNA in each sample to identify fungi
present in the soil.

Even in the presence of higher levels of PAHs, the overall fungal diversity was not significantly affected,
suggesting that a range of fungi are able to persist in the presence of high pollutant levels. When
focusing on specific groups of fungi, they found that PAH tolerance was more common than PAH
sensitivity in the fungal community.

They also identified PAH tolerant fungal groups that are closely related to known PAH degraders,
suggesting these fungi may be good targets for stimulating the soil community to degrade PAHs.
Additional fungal groups were positively associated with higher PAH levels but have not been previously
characterized for PAH degradation, suggesting that they may also be good targets for further study.

The dominant fungi at the Holcomb Creosote site were ascomycetes, a large phylum commonly known
as sac fungi.

Most fungal degradation strategies implemented in the field to date have focused on wood-rotting
basidiomycete fungi because they produce powerful enzymes that can degrade many pollutants. In this
study, researchers provide evidence that ascomycetes may be more tolerant to high PAH concentrations
than basidiomycetes under field conditions, suggesting that future treatment strategies may be more
successful if they use ascomycetes.



According to the authors, the data suggest that PAH pollution acts as a selective pressure, shifting the
community towards fungi that are resistant to PAHs, such as ascomycetes. That selective pressure of
PAHs could improve the number of strains capable of metabolizing PAHs or otherwise degrading them.

In future work, the researchers suggest using genome sequencing methods to confirm the presence of
specific degradation genes and demonstrate that the identified fungi contain genes responsible for
carrying out specific degradation pathways.

If you’d like to learn more about this research, visit the Superfund Research Program website at
niehs.nih.gov/srp. From there, click on the Research Brief title under the banner, and refer to the
additional information listed under the research brief. If you have any questions or comments about this
month’s podcast, send an email to srpinfo@niehs.nih.gov.

Join us next month as we discuss more exciting research and technology developments from the
Superfund Research Program.
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