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Enhancing production of emestrin in Emericella sp. 1454 by adding
the biosynthetic precursor glutathione
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Abstract: Based on the genomic information of Emericella sp. 1454, in conjunction with literature analysis of
its secondary metabolite emestrin, this study identified the biosynthetic precursors of emestrin and enhanced its
production by supplementing the culture medium with these precursors. In this study, it was found for the first time
that the addition of biosynthetic precursor, reduced glutathione, to the culture medium significantly increased
emestrin yield. By incorporating 1.5 g of reduced glutathione into 50 g of rice culture medium and fermenting for
15 days, a yield of 30.82 mg of emestrin was obtained, which marked an 11.71-fold increase compared to the
original fermentation approach. The method is both simple and cost-effective, establishing a solid foundation for
the efficient synthesis of emestrin and similar compounds. Additionally, it serves as an important reference for
enhancing the production of other epipolythiodioxopiperazine compounds.
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Figure 1 The skeleton of epipolythiodioxopiperazines (ETPs),

and the structure of gliotoxin and emestrin
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Figure 3 The effect of the production of emestrin in Emericella

sp. 1454 by adding different biosynthetic precursors
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Table 1 The effect of adding reduced glutathione on the produc-
tion of emestrin. “The production of emestrin in 50 g of rice
medium. "Compare to the blank-controlled trial with the same

fermentation time

t/d GSH/g Production/mg® Multiple®
6 0 0.80£0.18 1.00
6 0.5 3.75+0.70 4.70
6 1 8.66 = 0.94 10.86
6 1.5 10.04 £ 0.86 12.58

10 0 2.21+£0.31 1.00

10 0.5 6.87 £ 0.84 3.11

10 1 1141 £1.68 5.17

10 1.5 17.16 £ 1.71 7.77

15 0 2.63 +0.05 1.00

15 0.5 9.05 + 1.66 3.44

15 1 19.48 £0.72 7.40

15 1.5 30.82 +£2.49 11.71
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Figure 4 The production of emestrin in 50 g of rice medium by
adding 0, 0.5, 1, and 1.5 g of reduced glutathione and fermenting
6, 10, and 15 days, respectively (n =3, xX£s)
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