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Efficient expression of the alkaline laccase PIES in Coprinopsis
cinerea with molasses as a carbon source

MENG Xinyue"?, WANG Xianhua'?, ZHAO Huifang"?, LIU Juanjuan"?, FANG Zemin'"*"

1 School of Life Sciences, Anhui University, Hefei, Anhui, China
2 Anhui Key Laboratory of Biocatalysis and Modern Biomanufacturing, Hefei, Anhui, China

Abstract: [Objective] To achieve efficient expression of the alkaline laccase PIES in Coprinopsis
cinerea with molasses as a substitute for glucose as the carbon source.[Methods] We enhanced the
laccase production in C. cinerea by either exogenous addition of the invertase Gsplnv or
endogenous co-expression of Gsplnv to hydrolyze sucrose in molasses. The fermentation
conditions were optimized based on the laccase activity. [Results] With 40 g/ molasses as the
carbon source, strain CcPIE5-14 achieved the laccase activity of (11.9+1.2) U/mL, while sucrose
remained unutilized in the fermentation liquid. Upon addition of exogenous Gsplnv, sucrose in the
fermentation liquid was hydrolyzed into fructose and glucose, and strain CcPIES5-14 exhibited the
peak laccase activity of (14.8+£0.7) U/mL in the medium with 30 g/L molasses. Co-expression of
Gsplnv in CcPIES-14 generated the engineered strain CcPIES-14-Gsplnv-12, which demonstrated
the maximum laccase activity of (28.1£2.4) U/mL in the mKjalke medium. When using molasses
as the carbon source for laccase production, strain CcPIES-14-Gsplnv-12 achieved the peak laccase
activity of (20.1£2.7) U/mL, which represented a 2.24-fold increase over that of the parental strain
CcPIES-14. Following fermentation condition optimization, strain CcPIES-14-Gsplnv-12 attained
the maximum laccase activity of (44.6+2.6) U/mL, which marked a 2.22-fold enhancement over the
pre-optimization level. [Conclusion] The engineered strain CcPIES-14-Gsplnv-12, co-expressing
laccase and invertase, demonstrates efficient production of the alkaline laccase PIES in C. cinerea
with cost-effective molasses as the carbon source.

Keywords: Coprinopsis cinerea; molasses; invertase; fungal alkaline laccase; efficient expression
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Figure 1

Laccase activity and analysis of residual sugar in fermentation supernatant. A: Laccase activity; B:

Residual sugar in fermented supernatants in control group; C: Residual sugar in fermented supernatants in Gsplnv

pretreatment group.
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Figure 2 Invertase activity of co-expressed strains in
mKjalke medium. The result represents the mean+SD

of three replicates.
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Figure 3

Shake flask fermentation of recombinant strains for laccase production. A: Laccase activity of co-

expressesed strains in mKjalke medium; B: Analysis of residual sugar content in fermentation supernatant; C:

Laccase activity and biomass of co-expressed strains in molasses. The data are the mean+SD of the three

replicates.
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Figure 4 Optimization of fermentation conditions. A: Molasses concentration; B: Types of nitrogen sources; C:
Industrial peptone concentration; D: Industrial yeast powder concentration; E: Nitrogen source compounding
ratio; F: Initial pH; G: Fermentation temperature. The data were the mean+SD of the three replicates.
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Figure 5 Preparation of laccase PIES in a 1 L bioreactor. A: Laccase activity; B: Mycelial pellet disruption.
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