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Abstract: [ Objective ] Investigating the response of protein glycosylation modifications in
Pleurotus ostreatus to high-temperature stress and elucidating its functional role in thermotolerance,
thereby providing a scientific basis for understanding the molecular mechanisms of heat stress
adaptation in P. ostreatus. [Method] We determined the total protein and mannose-glycosylated
protein content in whole cells and cell walls of P. ostreatus under high-temperature stress (42 °C),
along with the levels of sugar donors for protein glycosylation and intermediate metabolites of
protein N-glycosylation. Additionally, we analyzed the expression of key genes involved in protein
N-glycosylation pathway. To elucidate the role of reduced protein glycosylation in heat stress
resistance, we compared the recovery of mycelial growth after sequential treatment with
hygromycin (a polypeptide synthesis inhibitor) or tunicamycin (an N-glycosylation inhibitor)
followed by 24 h of high-temperature stress. [ Result] Under prolonged exposure to high-
temperature stress (42 °C), P. ostreatus mycelium exhibited a progressive increase in total protein
content, while showing steady declines in whole-cell mannose-glycosylated proteins, total cell wall
proteins, and cell wall-associated mannose-glycosylated proteins. Following 24 h of thermal stress,
the intracellular concentrations of glycosylation sugar donors GDP-mannose and GDP-N-
acetylglucosamine, and dolichyl diphosphate increased significantly to 36.9, 5.2, 3.5-fold of control
levels, respectively. Conversely, key N-glycosylation pathway intermediates dolichyl-phosphate
and B-1,4-D-mannosylchitobiosyldiphospho-dolichol decreased markedly to just 0.23 and 0.06-fold
of control values. Concurrently, the expression of critical N-glycosylation-related genes (algl, alg7,
algl3, and algl4) was downregulated to 0.13+ 0.59. 0.28 F1 0.07-fold of baseline levels. Notably,
contrary to hygromycin treatment, tunicamycin-treated mycelia demonstrated enhanced recovery
growth post heat stress compared to untreated controls. These findings strongly suggest that
attenuation of protein glycosylation modifications contributes to enhance the resistance of P.

ostreatus to high temperature stress. [ Conclusion)] Pleurotus ostreatus enhances its resistance to



high-temperature stress by reducing N-glycosylation levels of proteins.
Key words: Pleurotus ostreatus; high temperature stress; mannose-glycosylated protein; protein

N-glycosylation; tunicamycin
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Table 1 Sequences of primers for RT-qPCR

FLR 44 PR L5 (5737 NS (5°-37)
Gene name Forward primer Reverse primer
algl ATGGAGGTGTGCTTGCTTC AAGAGGGTGGTTCGGAAA
alg7 GGCAACAACACCGAAATAG GGAAGAATGACATCGCCT
algl3 CAGACCTCATCGTTAGCCA TGTCCCTCCTTAGCACATCT
algl4 GTCTTCACGGCTTTGTTTCA AGTTTCCCAGAGAGCGACA
dolppl TCACTCTCAGTCCCATCCTC CGCCCACATCACGATTAT
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Fig.1 Total protein and mannoprotein content in mycelium of P. ostreatus under heat stress
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Table 2 Changes in protein N-glycosylation modification related metabolite levels in P. ostreatus mycelia

after 24 h high-temperature stress

ik Ttk EiRREE
Metabolites Function Up-regulated times
GDP-H ### GDP-Mannose 36.9
Hifft4& Glycosyl donor
UDP-N- £ 1%t 7 % B . UDP-GIcNAc 5.2
Z i % —#EF2 Dolichyl diphosphate FEELEAA Glycosyl carrier 35
Z BB Dolichyl-phosphate 0.23

1 % e TR AR A
B-1, 4-D-H bk e — WEIk £ mk i
Intermediate metabolites 0.06
B-1, 4-D-mannosylchitobiosyldiphosphodolichol
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Fig.2 Relative expressions of key genes related to protein N-glycosylation of P. ostreatus under high
temperature stress
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Fig.3 Total protein and mannoprotein content in mycelium of P. ostreatus treated with different

concentration of tunicamycin
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Fig.4 Hyphae growth status of P. ostreatus cultured with tunicamycin
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A: Colonies recovery growth for 10 d after 24 h of cultivation at 25 °C; B: Colonies recovery growth for 10 d after
24 h of high temperature stress at 42 °C; C: Changes in colony radius with recovery growth time after 24 h of
cultivation at 25 °C;D: Changes in colony radius with recovery growth time after 24 h of high temperature stress at
42 °C.
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Fig.5 The effect of different concentrations of tunicamycin treatment on the heat stress resistance of P.

ostreatus hyphae
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A: Colonies recovery growth for 10 d after 24 h of cultivation at 25 °C; B: Colonies recovery growth for 10 d after

24 h of high temperature stress at 42 °C; C: Changes in colony radius with recovery growth time after 24 h of
cultivation at 25 °C; D: Changes in colony radius with recovery growth time after 24 h of high temperature stress

at 42 °C.
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Fig.6 The effect of different concentrations of hygromycin treatment on the heat stress resistance of P.

ostreatus hyphae
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