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Exogenous Induction of Ergosterol Synthesis in Agaricus blazei

FAN Xiu-zhi, YAO Fen, YIN Chao-min, SHI De-fang, GAO Hong
(Institute of Agro-Products Processing and Nuclear-Agricultural Technology, Hubei Academy of Agricultural Sciences,
Wuhan 430064, China)

Abstract: To increase the content of ergosterol in Agaricus blazei, the content of ergosterol in hyphae was increased by adding exogenous
inducer under liquid culture condition. In this study, methyl jasmonate (MeJA) and salicylic acid (SA) were used as inducers, the concentration,
adding time and duration of induction were optimized, and the transcriptional level of genes involving in ergosterol synthesis of A. blazei was
analyzed by quantitative real time PCR. As results, the best induction conditions for ergosterol synthesis of A. blazei were adding 70.00 pumol/L
of MeJA and 10.00 pmol/L of SA to the culture broth when the hyphal was culture to 8 d and 6 d, respectively, and continuously culturing 2 days
under these conditions. The content of ergosterol in the harvested hyphae was respectively 2.35 mg/g and 2.43 mg/g, which increased by
147.37% and 155.79% than control group. Moreover, based on the gene expression profiles involving the ergosterol synthesis of A. blazei, it can
be speculated that the induction mechanism of MeJA and SA on ergosterol may be they directly or indirectly initiate the expression of upstream
key enzyme genes involving in the ergosterol synthesis, and the synthesis was regulated by the interaction of anabolic-related enzymes
participating in metabolism. As a conclusion, the content of ergosterol in mycelia obtained by short time exogenous induction culture has
exceeded that in fruiting body, so the mycelia obtained in this study can replace the fruiting body to research and apply the ergosterol of A4.
blazei.
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Table 1 Primers for RT-PCR analysis of genes involving in ergosterol synthesis
AR HEZ 20 14 A5 (5-3") =4
ERGI13-S GATGGTGTCTCAAAGGGCAAGT
A
ergl3 ERGI3-A GCCGCAGTAGATCCATAACAAG HMG-CoA &%
HMGCR-S TGCGACTGGTGATGCTATGG
hmgcr HMG-CoA i% 7 B
HMGCR-A CCGCAGGCTTCTTATCCGTA
ERG19-S CGGCGTTACTTCAACATCGG
— EREA W Y2 X BARY 34 s
ergl? ERG19-A GCCATCGTAACCCTCGCAA =R F2 RN
ERGY-S CCGCACTCTCCTCCAGTTCTA , ‘
erg9 o 8 Mo A Bl
ERG9-A ATTTTCGGAGTAGGGGTTGCT
ERGI-S CTTCGGAAACTGGGTCTGGAG o
ergl A B RSB
ERGI-A GCCACCCTCTTCAATCAGCC
ERG7-S ACAATGCTCCGTCCCACCTC 5 .
erg7 SN2
ERG7-A TGAGCACGGGCAACGAGAT
CYP51-S TATCTTGACGGCATCACGAACC
op5l 248 140 & F A8
CYP51-A AGAGGCAGGTTAGGGAACAGGA
ERG24-S CGTCGTGGTGGTATCCAAAATG
erg24 C-14 B3 R Bl
ERG24-A GGCTGTAAATGAAAGGAACCCA
ERG25-S AACAAAGTCCCTACACCGCAAG -
erg25 AR BF o B
ERG25-A GGTGGAATAGCCAAATAGCCG
ERG26-S GACATAGTCCAGCGGCATTTC o
erg26 C-3 B Bz pLa B
ERG26-A CATTGCCATTGAAAACGACAC
ERG27-S AAGTTTAGGGAGGTTGTGGAGATC "
erg27 3-BR A B) B3 AT R B
ERG27-A AAGGTAGTAGGTTGGAGTCGTGAG
ERG6-S ACGCCAGGCTCTAAAAACAGTC . )
erg6 C-24 BBz ¥ 464505
ERG6-A GTAGCAACCCCATCCACTCCAT
ERG2-S AGCAAGTTTCCAATCATCTCCC . .
erg? C-8 Bz F-AH)fe
ERG2-A GCTGGATTCCGTTGATGTTACC
ERG3-S TCCTCAATCTCTGCGACGAATA . .
erg3 C-5 § BF Ao fnfly
ERG3-A TGAGACCATTTTGAAGACGAAGC
FRGS-S CGCCGCATCCAAGAGTAAAC
Ny K EE ok 7
ergs ERGS-A TGGCATCTTGAGAAGCGAATAG C-22 Gl A toAos
ERG4-S TCATTACTGAGGCTGGAAAGGC " .
ergd C-24(28) 8 B3 1% R B
ERG4-A TTTGAGCAAGAACGGTTGAATG
GAPDH-S TCTGATGACAACTGTTCACGCC
gpd Z B BRI A B

GAPDH-A

TTTCCATTGACACCACGACCAC
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Fig.1 Effects of concentrations of MeJA and SA on the mycelial
biomass and ergosterol content in Agaricus blazei
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mg/g) 1283 fi. MTEER 4 d A MeJA, HZIE
Vs FIZE f SIS 3 BN, 1R 4 d kB NEE,
HEM S5 DA AT e B 22 ERIWIRE S i 2R e S fie
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a 20 91.5
3 ok
E 18 %
g 00 &
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Fig.2 Effects of adding time of MeJA and SA on the mycelial
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biomass and ergosterol content in Agaricus blazei
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Fig.3 Effects of duration of MeJA and SA induction on the
mycelial biomass and ergosterol content in Agaricus blazei
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B4 IR N 8] PR GG TR 22 A P e A B 2 30 S I )
i, BEERIR AR, e YR m. it
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mg/g) 7, LURTURATE T SRR A K S A 3
INTT WDIF 77, AER TR I 22 A SRR A

69



MK EmBHL

Modern Food Science and Technology

2021, Vol.37, No.1

IFTARL AR PRSI ss, JUHIELL SA ik
SN, BRI [ A R e, R LB R
B IR TS T AR RARES TSR TT AR AT 7

24 HEHFHIA

Hu 2595 2 A SRR AR & OR AE T o =
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Fig.4 The results of transcription analysis of the genes involving

in ergosterol biosynthesis of Agaricus blazeiin response to MeJA
(@) and SA (b)
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