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Cellulase expression analysis of serine/threonine kinase gene deletion
mutants of Neurospora crassa
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Abstract: [Objective] Protein phosphorylation plays an important role in many important cellular
processes, such as the extracellular cellulase induction signal sensing and intracellular signal
transduction processes in filamentous fungi. The protein phosphorylation is controlled by protein
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kinases. [Methods] To discover the roles of protein kinases in cellulase induction signaling pathway,
we analyzed cellulase expression levels of 61 kinase mutants using 2% crystalline cellulose as the
sole carbon source. Compared with the wild type, cellulase productions in 7 mutants were
significantly changed. Then, we did the SDS-PAGE analysis and measured the
endo-beta-1,4-glucanase activity, beta-glucosidase activity, cellobiohydrolase activity, xylansae
activity of these 7 mutants. [Results] We found that extracellular proteins of mutants W14, W38,
W87 and W40 increased more than 30%, and their endo-beta-1,4-glucanase activities increased by
62%, 42% and 42% respectively, except for mutant W14. Moreover, the extracellular proteins of
mutants W85, W26 and W46 decreased over 50%, and their endo-beta-1,4-glucanase activities were
also reduced by 86%, 75% and 84% respectively. [Conclusion] These observations about
serine/threonine protein kinase genes in Neurospora crassa could be helpful to better understand the
roles of protein kinases in cellulase induction pathway.
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Figure 1 The distribution of protein concentration of
61 serine/threonine kinase mutants
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Note: The strains were cultered at 25 °C, 200 t/min in the light for
6 d on 2% Avicel; Open circles: Hyposecretion; Filled circles:

Hypersecretion; Open hexagons: No change; Open triangle: WT
strain.
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Figure 2 Percentages of secreted protein in
serine/threonine kinase mutants relative to the WT
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Note: The strains were cultured at 25 °C, 200 r/min in the light for
6 d on 2% Avicel; *: P<0.05; **: P<0.01; ***: P<0.001.
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Figure 3 SDS-PAGE analysis of total secreted protein
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Figure 4 Relative CMCase activity of WT and mutants
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I 6 d BRI EIFIEREE ; *: P<0.05; **: P<0.01; ***,
P <0.001.

Note: The activity in supernatants from mutants were cultured at

25 °C, 200 r/min in the light for 6 d on 2% Avicel; *: P<0.05; **:
P<0.01; ***: P<0.001.
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Figure 5 B-Glucosidase activity of WT and mutants

TE: U 2% EF R R KGRI | 25 °C L 200 r/min St REEIE:
F¢ 6 d B AT L IEIERET ; *: P<0.05; **: P<0.01; ***.
P<0.001.

Note: The activity in supernatants from mutants were cultured at

25 °C, 200 r/min in the light for 6 d on 2% Avicel; *: P<0.05; **:
P<0.01; ***: P<0.001.
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P<0.001.

Note: The activity in supernatants from mutants were cultered at

25 °C, 200 r/min in the light for 6 d on 2% Avicel; *: P<0.05; **:
P<0.01; ***: P<0.001.
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Figure 7 Xylanase activity of WT and mutants
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P<0.001.

Note: The activity in supernatants from mutants were cultured at

25 °C, 200 r/min in the light for 6 d on 2% Avicel; *: P<0.05; **:
P<0.01; ***: P<0.001.
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Figure 8 Growth of WT and mutants when grown on
glucose
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Note: A: The conidial yields when grown on 2% glucose agar; B:

The dry weights when grown on 2% glucose medium; ***:
P<0.001.
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Figure 9 Biomass comparision between WT and mutants
when grown on Avicel
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Note: The mutants were cultured at 25 °C, 200 r/min in the light
for 6 d on 2% Avicel; *: P<0.05; **: P<0.01.
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Table 1 Homology analysis of the protein sequences of target genes from Neurospora crassa,

Trichoderma reesei and Myceliophthora thermophile

HRE KT TR [ Y5 R AR IR 8 22 5 i) YL HE AT AL
Neurospora crassa The identities of Trichoderma reesei (%) The identities of Myceliophthora thermophile (%)
W46 62 72
w87 59 76
w14 58 60
W40 55 51
W26 61 53
W38 86 62
W85 79 64
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