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Transformation of polycyclic aromatic hydrocarbon by fungal laccases
and potential application in soil remediation
LIN Xian-Gui'~ WU Yu-Cheng' ZENG Jun' LI Xuan-Zhen'? ZHANG Jing'® YIN Rui'

(1. Key Laboratory of Soil Environment and Pollution Remediation, Institute of Soil Science, Chinese Academy of Sciences,
Nanjing, Jiangsu 210008, China)
(2. College of Forestry, Henan Agricultural University, Zhengzhou, Henan 450002, China)
(3. Northeast Institute of Geography and Agroecology, Chinese Academy of Sciences, Changchun, Jilin 130102, China)

Abstract: Fungal laccases are capable of transforming many organic pollutants, thus are promising in
environmental detoxification. Over the last two decades, the characteristics and mechanisms of
polycyclic aromatic hydrocarbons (PAHs) transformation by laccase were extensively studied,
meanwhile fungal ligninolytic enzymes-based remediation technologies targeting PAHs-contaminated
soil were rapidly developed. In this article, we begin with a review of the redox mechanisms and PAHs
oxidation characteristics of fungal laccase. A fate model of PAHs transformed by laccase in soil is put
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forward based on our recent studies. The remediation potentials of fungal laccase and remediation
efforts using agricultural wastes like spent mushroom substrates are summarized. Lastly, a few key
issues associated with research frontiers and practical application of fungi and their laccase systems are
discussed.

Keywords: Polycyclic aromatic hydrocarbons (PAHs), Agricultural soil, Bioremediation, Laccases,
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Table 1 Physical properties of a few PAHs and PAH-quinones

PAHS Molecular weight ~ Water solubility (mg/L) logKoy  Henry’s constant (atm-m*/mol)
Fluorene 166 1.690 0 4.18 9.62E-05
9-Fluorenone 180 25.300 0 3.58 6.77E-07
Anthracene 178 0.043 4 4.45 5.56E—-05
Anthracene-9,10-quinone 208 1.350 0 3.39 2.35E-08
[a] Benzo(a)anthracene 228 0.009 4 5.76 1.20E-05
[a] Benzo(a)anthracene-7,11-dione 258 0.289 0 4.40 3.10E-10

https://chem.nlm.nih.gov/chemidplus/.
Note: Data retrieved from https://chem.nlm.nih.gov/chemidplus/.

PAHs (Oxygenated PAHs Oxy-PAHs) [a] [a]
PAHs [a]
Oxy-PAHs [21] Oxy- PAHs
PAHs [a]
(Nonextractable residue NER)™* PAHs
[a] 2 BUHRIGTREWEFCE ARG RE
2.1 FEEX 1% PAHs ROE IR

NER

PAHs PALs
52.7% 40.8%
PAHs ( 3 ABTS [a]
PAHs PAHs [13]
[23] [24]
[25]
MAEM1k
Microbial mincralization
H ' [10-11]
RIS < [gapsm| = #eEmRk
Extractable s | pAps mmmmp Microbial assimilation
ﬂ l 2> HARIHM
Ve > Natural dissipation
=] 2] ‘?S — R N
Bound residues fﬁ%fjﬁlediated 22 HEEEMREAE

B3 LTIEFFEIERT PAHs RY)3iE

Figure 3 Laccase-mediated changes in soil PAHs fate [26]

Note: The arrows are proportional to the PAHs flux.
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