
FARNESOL AFFECTS LACCASE PRODUCTION IN WHITE-ROTE FUNGI

Abstract
This work evaluated the effects of farnesol on laccase production in
white-rote fungi. ). A significant increase in laccase biosynthesis was
observed in T. versicolor and Pycnoporus sp solid-state cultivation in
the presence of farnesol. However, fairly different behavior was
noticed in P. ostreatus, P. pulmonarius, and O. canarii farnesol-
induced cultures. Overall, this study suggests a strain-dependent way
of farnesol influencing laccase production.

Acknowledgements
The authors acknowledge the financial support of the Conselho

Nacional de Desenvolvimento Científico e Tecnológico (CNPq).

Recommendations
1Backes E, Kato CG, Corrêa RCG, Muniz Moreira RFP, Rosely Peralta RA,
Barros L, Ferreira ICFR, Zanin GM, Bracht A, Peralta RM. Laccases in food
processing: Current status, bottlenecks and perspective. Trends Food
Sci Technol. 2021, 115:445-460.
https://doi.org/10.1016/j.tifs.2021.06.052

2Wang K-F., Sui K-Y, Guo C, Liu C-Z. Quorum sensing molecule-farnesol
increased the production and biological activities of extracellular
polysaccharide from Trametes versicolor. Int J Biol Macromol. 2018,
104:377-383. https://doi.org/10.1016/j.ijbiomac.2017.06.053

3Hu J, Wang F, Ma A, Zhuang G, Liu Y, Lu J, Guo C, Liu C. Farnesol
stimulates laccase production in Trametes versicolor. Eng Life Sci. 2016,
16:364–370. . https://doi.org/10.1002/elsc.201500082

Introduction
Laccases (EC 1.10.3.2) are multicopper oxidases capable of

oxidizing a broad range of substrates with the concomitant reduction
of O2 to water. An especially important feature of this role of
enzymes is their capacity of oxidizing several phenolic and non-
phenolic substrates. In fact, the higher the redox potential the
laccase shows, the wider the substrate range. In this sense, fungal
laccases have gained special attention due to their high redox
potential, mainly lignin-degrading white-rot fungi, which enables
their successful use for several biotechnological applications [1].

However, its great potential for biotechnological applications has
been hampered by its insufficient production [1]. Thus, the search for
different basidiomycetes sources for laccase obtaining, as well as the
use of approaches to stimulate and increase enzyme production is
critical. Among the strategies for improving production, the addition
of farnesol – a quorum-sense molecule – during fungi cultivation has
gathered attention as a potential inductor of laccase biosynthesis [2,
3]. However, the work in this field is mainly focused on T. versicolor
production in submerged cultures. As far as the authors are aware,
neither SSC nor other fungi were well-evaluated in this sense before.
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However, for other white-rote basidiomycetes, such as P.
sanguineus and T. pubescens this inductive effect was reported as
low and, therefore, were not clarified [3]. Differently, while no
significant changes were observed for P. ostreatus laccase yield, the
presence of 5 mM of farnesol in the medium caused a suppression
effect on laccase production in the O. canarii and P. pulmonarius
cultures, being much more severe in the last group.

These data suggest that farnesol influence laccase secretion in a
strain-dependent way: while some isolates are not affected by this
molecule, an increase or decrease in laccase yield are observed in
others.

Results
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Conclusion
The use of farnesol represents a key aspect in the greater laccase

biosynthetic T. versicolor and Pycnoporus sp cultures. Furthermore, it
brings important additional data in the search for novel and efficient
approaches aiming at improving laccase production.

Materials and methods
In order to evaluate the ability of farnesol in inducing laccase

production by several white-rote fungi, Trametes versicolor, Pleurotus
ostreatus, Pleurotus pulmonarius, Oudemansiella canarii, and
Pycnoporus sp were cultivated under solid-state cultivation (SSC).
Media were composed of pineapple crown (5.0 g), glucose (1.0 %),
and yeast extract (0.1%), in the presence (5 mM) and absence of
farnesol.

Fairly distinct results were found. A significant increase in laccase
production was observed in both T. versicolor and Pycnoporus sp
farnesol-induced cultures, which produced 1.88 and 1.52-fold more
laccase, respectively – compared to the control without farnesol. The
positive farnesol-induction effect on laccase production of T.
versicolor has been previously elucidated in submerged cultures.

The initial moisture content was adjusted at 90% with a mineral
solution. The SSC was run for 7 days (10 days for O. canarii) at 28±2
°C. The laccase activity was measured with ABTS (2,2´-azinodi-[3-
ethyl-benzo-thiazolin-sulfonate]) as substrate. One activity unit of
laccase (U) is the amount of enzyme that catalyzes the
transformation of 1 μmol of substrate per minute.

The effect of farnesol addition on laccase production by several
lignocellulosic enzyme fungi producers in SSC was assessed and
results are presented in Fig. 1.

Fig. 1. Effects of farnesol addition (5 mM) on laccase production by 
various white-rot fungi. 
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