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Regulation of metabolic pathways of ocean originated
Eurotium cristatum by tea leaf medium

REN Hongyu, ZHANG Ning, HAN Xiaoyu, LING Tiejun*

State Key Laboratory of Tea Plant Biology and Utilization, Anhui Agricultural University, Hefei 230036,
Anhui, China

Abstract: [Background] Fungi produce diverse secondary metabolites to adapt to their
habitats. [Objective] To compare the secondary metabolites of Eurotium cristatum strains from
two habitats (Fuzhuan brick tea and ocean) in PDA and explore the regulatory effect and
mechanism of the tea leaf medium on the metabolites of ocean originated E. cristatum.
[Methods] Liquid chromatography-mass spectrometry combined with feature-based molecular
networking was employed to analyze the differences of secondary metabolites of the two strains
of E. cristatum, and the changes in non-volatile metabolites of the ocean originated strain in the
tea leaf medium were analyzed by the multivariate statistical method. In addition, we investigated
the effects of indirect and direct carbon sources on the secondary metabolites of the ocean
originated strain. [Results| Firstly, the two strains of E. cristatum presented similar polyketone
synthesis capacity but significant differences in non-ribosomal peptide synthesis. Specifically, the
tea-derived strain produced isopentenyl cyclic dipeptide, while the ocean originated strain
produced oligopeptides. Secondly, the domestication in the tea leaf medium for 5 days induced
changes in the secondary metabolic pathways of the ocean originated strain. Finally, some
metabolites of the ocean originated strain in the tea leaf medium were identical to those in the
medium with indirect carbon source. [Conclusion] There were significant differences in the
secondary metabolic pathways between E. cristatum strains from the two habitats. The short-term
domestication in the tea leaf medium changes the secondary metabolic pathways of the ocean
originated strain, which may be partly due to the lifting of carbon catabolite repression.
Keywords: habitat; fungi; Eurotium cristatum; secondary metabolite; carbon catabolite repression;
feature-based molecular networking
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Figure 1 Phylogenetic tree based on ITS sequence
of Eurotium cristatum strains from Fuzhuan brick
tea and ocean. Numbers in parentheses are GenBank
accession numbers; Numbers at branch nodes
represent the confidence degree; Scale 0.01
represents the evolutionary difference of the
sequence, which represents the genetic distance.
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E. cristatum strain from ocean

D
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Figure 2 Morphological characteristics of Eurotium cristatum strains from Fuzhuan brick tea and ocean. A:
The colony morphology of Eurotium cristatum strain from ocean. B: Scanning electron microscope (SEM)

photo of Eurotium cristatum strain from ocean. C: Colony morphology of Eurotium cristatum strain from
Fuzhuan brick tea. D: SEM photo of Eurotium cristatum strain from Fuzhuan brick tea.
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Figure 3 The differences of secondary metabolites in PDA of the Eurotium cristatum strains from two
habitats of Fuzhuan brick tea and ocean. A: Venn diagram showing the number of features differed between
the two strains of E. cristatum. B: FBMN of the features from the two strains of E. cristatum; The colors of
nodes were signed according to their bio-origins, some of these specific node clusters are marked by color

blocks.
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Figure 4 Some specific node clusters and their metabolite families. The square nodes indicate the
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Figure 5 Alpha diversities and beta diversities of the nonvolatile metabolites of samples from the ocean
originated Eurotium cristatum during its domestication in the tea leaf medium. A: PCoA scatter plot based on
Bray-Curtis dissimilarities. B: Quantity analysis of the nonvolatile metabolites of samples from the growing

process of ocean originated E. cristatum on tea leaf medium. C: The growth process of ocean originated
E. cristatum inoculated on tea leaf medium.
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Figure 7 Feature-based molecular networking of partial features. The feature’s ID correspond to those in
figure 6. A: Full network where some specific node clusters were signed by colors. The diameters of the
nodes in the network respond to the VIP values of the corresponding features. The widths of the edges
represent the cosine score (0.6—1.0) between paired mass spectra. B: Some key annotated metabolite families
of the discriminating features.
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Figure 8 Illustration of the effects of DCS and ICS mediums on secondary metabolites of ocean originated
Eurotium cristatum. A: Venn diagram showing the number of features differed between ocean originated

E. cristatum inoculated on two mediums. B: FBMN of the features from ocean originated E. cristatum
inoculated on DCS and ICS mediums, and the nodes are signed with color based on their bio-origins.
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Figure 9 Some specific node clusters and their metabolite families. The widths of the edges represent the
cosine score (0.6—1.0) between paired mass spectra.
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Figure 10 Heatmap and FBMN node clusters of common metabolites produced by ocean originated

Eurotium cristatum in two mediums. A: The ocean originated E. cristatum was inoculated in tea leaf medium.
B: The ocean originated E. cristatum was inoculated in ICS medium.
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