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Systematical Engineering of Synthetic Yeast for Enhanced
Production of Lycopene

Yu Zhang %3+, Tsan-Yu Chiu 4%, Jin-Tao Zhang %5+, Shu-Jie Wang 24, Shu-Wen Wang 2, Long-Ying Liu 2,
Zhi Ping 245, Yong Wang 2%, Ao Chen 27, Wen-Wei Zhang *, Tai Chen >3, Yun Wang >3 and Yue Shen 23560

Abstract: Synthetic biology allows the re-engineering of biological systems and promotes the de-
velopment of bioengineering to a whole new level, showmg great potential in biomanufacturing.
Here, in order to make the heterol ly 1 hesis pathway compatible with the host

strain YSy 200, we evolved YSy200 uslng a umque hetic Ch Rea and
Modification by LoxP-mediated Evolution (SCRaMbLE) system that is built in the Sc2.0 synthetic
yeast. By inducing SCRaMbLE, we successfully identified a host strain YSy201 that can be served as
a suitable host to maintain the heterologous lycopene biosynthesis pathway. Then, we optimized the
lycopene biosynthesis pathway and further integrated into the rDN A arrays of YSy201 to increase its
copy number. In combination with culturing condition optimization, we successfully screened out
the final yeast strain YSy222, which showed a 129.5-fold increase of lycopene yield in comparison

with its parental strain. Our work shows that, the strategy of combining the engineering efforts on
both the lycopene biosynthesis pathway and the host strain can improve the compatibility between
the heterologous pathway and the host strain, which can further effectively increase the yield of the
target product.
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