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Abstract 

Saccharomyces cerevisiae is an efficient host for natural-compound production and 
preferentially employed in academic studies and bioindustries. However, restricted by 
the lipophilic and the cytotoxicity nature, high-yield production of carotenoids is 
restricted. To solve this problem, a nature-inspired strategy was employed to establish 
an effective platform to improve lipid oil–triacylglycerol (TAG) metabolism and 
enable increased lycopene accumulation. After the overexpression of fatty acid 
desaturase (OLE1) and deletion of Seipin (FLD1) in well-engineered high-yield 
lycopene overproduction strain, production of lycopene was further increased from 
56.2 to 70.5 mg lycopene/g cdw, 2.37 g/L and 73.3 mg/g cdw in fed-batch 
fermentation, representing the reported highest lycopene yield in S. cerevisiae.[1]  

In addition to increasing the productivity, modular enzyme assembly can facilitate the 
overproduction of carotenoids by enhancing cascade biocatalysis and metabolic flux. 
In our laboratory, a pair of short peptide tags (RIAD and RIDD) was utilized in vitro 
and in vivo. Upstream IDI and the first dedicated downstream enzyme CrtE of 
carotenoid biosynthetic pathway were assembled through the RIAD–RIDD pair to 
form a pathway node that physically links the two pathways. Markedly increases the 
metabolic flux, and results in 5.7-fold titer increase of carotenoids in laboratory-scale 
fermentation. This strategy is also successfully applied in S. cerevisiae and made 58% 
improvement of lycopene production, the highest record in literature.[2] Presents a 
new strategy to impose metabolic control in biosynthetic microbe factories – a method 
that is facile, efficient, orthogonal with other metabolic engineering methods, and 
universally applicable in both E. coli and S. cerevisiae. 
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