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Enzyme integration by YK peptide tag fusion in E. coli and its effect on 3-hydroxybutyrate
synthesis(/School of Life Science and Technology, Tokyo Institute of Technology, School of
Engineering, The University of Tokyo). O Bungo Kozasa', Sae Nakayama', Masahiro
Hashimoto', Takayuki Miki'?, Hisakazu Mihara'

Cells are leveraged as factories for mass production by modifying the metabolic pathways
to produce desired compounds. The integration of enzymes is essential in this process. Local
concentration of enzymes accelerates the cascade reactions by transferring the intermediates
from one enzyme to another.

We aimed to establish a more straightforward strategy for enzyme accumulation by using
self-assembling peptide tags. Previously, we have developed YK peptides, composed of repeats
of tyrosine and lysine, self-assembled intracellularly. In this study, we fused the YK 11 peptide
to B-ketothiolase (PhaA), (S5)-3-hydroxybutyryl-CoA reductase (Hbd), and propionate CoA
transferase (Hbd) for efficient production of (S)-3-hydroxybutyrate. We expressed these
enzymes in E. coli, and the yield of 3-hydroxybutyrate was evaluated. Unexpectedly, the fusion
of the peptide tag resulted in a 60% decrease in yield.

To confirm the cause of the yield decrease, we examined each enzyme's activity in the
soluble and insoluble fractions of the lysate. The results showed that PhaA lost its activity
dramatically, while the expression of Hbd was significantly reduced. Of note, despite the
significant decrease in the activity of the respective enzymes in the cell lysate, the intracellular
evaluation showed only a 60% yield decrease. This study indicates the necessity to construct
and evaluate in living cells.
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	大腸菌内でのYKペプチドタグ融合による酵素集積化と 3-ヒドロキシ酪酸合成への影響

