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Abstract 13 

A novel D-allulose 3-epimerase (DaeB) was successfully cloned and expressed from the 14 

plant probiotic Bacillus sp. KCTC 13219. This enzyme maintains high activity across a broad 15 

pH range of 6.0–11.0 and catalyzes the conversion of d-fructose to D-allulose at temperatures 16 

between 35–70 °C, with activity consistently exceeding 50%. DaeB exhibits exceptional 17 

stability, demonstrating a half-life of 25 days at 50 °C, alongside high catalytic efficiency (kcat 18 

= 367 s⁻¹). Further application in the conversion of high-concentration D-fructose (700 g/L) 19 

combined with yeast fermentation simultaneously yielded approximately 200 g/L D-allulose 20 

and 214 g/L ethanol. Furthermore, the other DAEase which is characterized from bacteria 21 

belonging to the family Cristenellaceae. Recombinant CbDAE exhibits optimal activity at pH 22 

7.5 and 55 °C, retaining over 60% activity between 40–70 °C, with catalytic enhancement 23 

achievable through Co²⁺ supplementation. At 55 °C, its half-life is 12.4 hours, displaying high 24 

affinity for D-fructose but low catalytic efficiency. Structure-guided engineering yielded the 25 

optimal double mutant G36N/W112E, exhibiting a 4.21-fold increase in activity and reducing 26 

reaction time by 40% for 500 g/L D-fructose. Successful applications were also demonstrated 27 

in honey and apple juice. Both DAEases above provides highly efficient biocatalyst with 28 

significant potential for industrial applications.  29 



Reference 1 

1. Levin, G. V., Zehner, L. R., Saunders, J. P., & Beadle, J. R. (1995). Sugar substitutes: their 2 

energy values, bulk characteristics, and potential health benefits. The American journal of 3 

clinical nutrition, 62(5), 1161S-1168S. 4 

2. Matsuo, T., Suzuki, H., Hashiguchi, M., & Izumori, K. (2002). D-Psicose is a rare sugar 5 

that provides no energy to growing rats. Journal of nutritional science and vitaminology, 6 

48(1), 77-80. 7 

3.   Zhu, Y., Men, Y., Bai, W., Li, X., Zhang, L., Sun, Y., & Ma, Y. (2012). Overexpression of 8 

d-psicose 3-epimerase from Ruminococcus sp. in Escherichia coli and its potential 9 

application in d-psicose production. Biotechnology letters, 34(10), 1901-1906. 10 


