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Abstract Untargeted metabolomics analysis using a UHPLC-Exploris240 system was used to analyze intracellular me-
tabolites and regulatory mechanisms between the high erythritol-producing mutant and wild-type strain of Yarrowia lipo-
lytica during fermentation. A total of 482 significantly differential metabolites were identified. KEGG pathway enrich-
ment analysis revealed that the pathways related to erythritol biosynthesis of this strain were significantly enriched, in-
volving the pathways related to carbon flux utilization, which also preliminarily revealed that carbon flux redistribution
may be a key regulatory mechanism affecting the increase of erythritol production of this mutant strain. In addition,
the study also showed that the enhancement of the cofactor had a synergistic effect on erythritol synthesis in this mutant
strain. Further analysis revealed that the intracellular content of glycerol, which can serve as a non-oxidative carbon
source, significantly increased in the mutant strain. Subsequent fermentation experiments further demonstrated that

under mixed carbon source ( glycerol/glucose) conditions, the mutant strain achieved a higher erythritol yield of
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73.67 g/L. This indicates that appropriate exogenous glycerol has a certain promoting effect on erythritol synthesis in

the mutant strain. Thus, this study provides insights into the metabolic regulation of erythritol synthesis in Y. lipolyti-

ca at the metabolite level through metabolomic analysis, and also offers a basis for the rational strain modification via

metabolic engineering strategies to enhance erythritol production.

Keywords Yarrowia lipolytica ; erythritol ; untargeted metabolomics ; differential metabolites ;regulatory mechanism
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Fig. 1  Erythritol production and DCW of wild-type and

mutant strains during fermentation
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Fig.2 Inter-sample correlation analysis and partial least squares discriminant analysis ( PLS-DA) plot
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Fig.4 Statistical of differential metabolites and volcano plot for mutant strain and wild-type strain
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Fig.5 KEGG pathway enrichment analysis of differential metabolites



34

35

6 KERBFMHREELE(A) R KEGG BEEEST(B)
Fig. 6  Clustering heatmap of target metabolites( A) and KEGG pathway enrichment analysis( B)
WTF_1 ~ WTF_6 F/R A SRR 6 APATRE 3 MCL_1 ~ MC1_6 /R RAZTRIRIY 6 4117 i

WTF_1-WTF_6 represent six parallel samples of the original strain; MCI_1-MC1_6 represent six parallel samples of the mutant strain
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Fig.7  Erythritol biosynthetic pathway in Yarrowia lipolytica
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