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Table 1  Production laccase characteristics of different mutant strains
Strains number Time/d
1 2 3 4 5 6 7 8 9 10
pcR5301 0 3.98 16.38 28.61 33.68 75.84 45.21 12.35 7.14 3.82
pcR5302 0 0.36 10.59 38.13 26.97 27.39 42.42 21.92 757 2.92
pcR5303 0 3.09 4.93 10.02 19.67 45.49 43.67 2639 22.56 11.21
pcR5304 0 0 1.64 12.32 32.57 57.65 62.47 48.36 33.24 9.86
pcR5305 " 0.31 12.98 31.87 68.26 115.48 136.22. 177.36 228.25 213.81 189.22
pcR5306 " 0.13 1.35 11.09 31.21 42.64 73.24 109.11 115.67 96.32 81.28
pcR5307 0 2.67 7.39 16.78 21.35 9.36 531 387 214 1.32
pcR5308 0 1.69 9.35 20.38 29.63 16.36 12.78 6.42 358 1.21
pcR5309 " 0 2.14 2.56 5.53 62.64 78.76 86.26 89.76 130.41 117.56
pcR53010 0 1.37 6.32 10.28 28.33 12.56 915 8.25 352 2.36
pcR53011 0 2.89 11.23 14.12 25.67 38.39 32.43 22.32 14.57 12.92
pcR53012° 0 16.78 33.72 72.45 107.75 120. 54 169.43 188.41 186.82 169.17
pcR53013 7 0 3.36 12.38 45.43 76.35 91.35 136.45 124.31 112.98 103.75
pcR53014 0 2.56 7.68 19.46 27.35 16.45 9.64 8.36 3. 42 2.39
pcR53015 0 6.14 15.35 2856 34.56 29.87 26.45 23.11 16.74 13.68
pcR53016 0 265 7.69 23.24 3022 15.35 12.22 7.87 6.35 2.15
pcR53017 0 1.22 6.78 12.28 23.33 16.56 12.15 8.26 3.36 2.53
pcR53018 0 0 2.22 6.35 12.54 16.35 19.42 18.66 7.54 6.28
pcR53019 0 12.35 56.32 69.22 76.56 81.25 72.54 35.21 16. 64 2.12
pcR5320 0 1.26 8.52 22.58 32.54 16.85 10.25 6.79 5.64 3.18
pcR5321 0 2.63 7.69 12.12 18.04 26.07 15.7 9.43 8.52 3.33
pcR5322 0 0 0.35 4.66 11.04 16.31 11.77 7.64 3.42 0.96
pcR5323 0 0.36 1.87 2.26 7.48 13.22 9.36 4.25 2.81 1.22
pcR5324 " 0 7.24 16.55 43.98 86.44 96.26 104.21 125.63 189.32 206.31
pcR5325 0 1.21 1.36 3.44 9.74 16.39 12.87 6.12 2.21 1.98
pcR5326 0 6.34 9.27 13.44 16.54 19.21 15.47 8.48 3.42 2.62
pcR5327 0 0 1.34 4.36 8.96 15.72 21.34 8.35 7.54 3.23
pe530 N-L 0 0 0 0 0 0.39 1.98 2.24 0.56 0.32
pe530 N-S 0 0 0 0 0 0 0 0 0.23 0.19
2.2 FRBTREKSEEEREYS {14 TR R
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Ir 5 AU ME AACLE N-S 5 1F T 50 8d 1 7™ B 71 .
4534 peR5305 | peR5324 2 k% 728 1 Mk Ak 45— 1UHD
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Fig.1  Performance of producing LiP( A) ,MnP(B)and Lac(C) of different strains.
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Fig.2 Relationship of cell growth and Lac producing under the condition of N-S. A: pc530 strain; B: pcR5324 strain; C: pcR5305 strain.
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Fig.3 Relationship of cell growth and Lac producing under the condition of N-L. A: pc530 strain; B: pcR5324 strain; C: pcR5305 strain.
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Fig.4 Plate assay for demonstration of laccase activity.
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Fig.5 The shape difference between the original and mutation strains.
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Fig. 6 The SEM micrograph of different strains (1000 x ). A: pcR5305 strain; B: pc530 strain; C: pcR5324 strain.
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Breeding and characterization of laccase-producing
Phanerochaete  chrysosporium  mutant resistant to
nutritional repression

Ailian Qiu'®, Wenyan Li’, Yaotong Zheng’", Xiaojing Fan’, Youxian Ye’, Yan
Meng’

' College of Life Science, Institute of Application Microbial Technology, Fujian Agriculture and Forestry University,
Fuzhou 35002, China

Abstract . [ Objective ] To screen Phanerochaete chrysosporium mutants resisting nutritional repression and to characterize
laccase produced by the mutants. [ Methods] We used repeated UV mutagenesis and screened the mutant strains by using
the guaiacol nitrogen sufficient differential medium. We characterized enzymes production mechanism of the nutritional
regulation through comparing the differences of cell growth and enzyme-production kinetics under different nutritional
conditions ; We validated production of laccase by Phanerochaete chrysosporium through measurements of the heat
treatment, removal of manganese ion and addition of the catalase. [ Results]Three different methods were validated that
both strains of pcR5305 and pcR5324 can produce laccase under the nitrogen limitation ( N-L) and nitrogen sufficient ( N-
S) conditions. Under the N-L conditions, pcR5305 can produce 203.5 U/L laccase and pcR5324 can produce
187.6 U/L laccase; Under the N-S conditions, pcR5305 can produce 220.6 U/L laccase and pcR5324 can produce
183.9 U/L laccase. The original strain pc530 only can produce very little laccase under either conditions. The laccase-
production regulation mechanisms of the two strains are different: Production of laccase and the cell growth by pcR5305
are in synchronism. However production of the laccase by pcR5324 is repressed by nutrition. Both strains have the
capacity of resisting nutritional repression and produce lignin peroxidase and manganese peroxidase with high yield. (LiP
1343.2 MnP 252.2 U/L and LiP 1169.5 MnP 172.4 U/L respectively). [ Conclusion | The mutants of Phanerochaete
chrysosporium can produce laccase. At same time they showed the capacity of resisting nutritional repression and
production of laccase, lignin peroxidase and manganese peroxidase. Our results posses high value for production,
application and fundamental research. We provided new strains and established a very good foundation for the further
research of metabolic regulation of ligninolytic enzymes production.
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