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Efficient Catalytic Synthesis of Allitol in Recombinant Escherichia coli
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Abstract: [Objective] This study aims to enhanced the conversion efficiency of allitol through biocatalytic methods.
[Methods] The ribulose dehydrogenase (RDH) genes rdh from Providencia alcalifaciens, Klebsiella pneumoniae and
Klebsiella oxytoca were respectively expressed in Escherichia coli (E. coli) BL21, designated as Pardh, Kprdh and
Kordh respectively to identify the target genes with higher transformation rates. Further, the RDH from Klebsiella
oxytoca was coupled with the formate dehydrogenase (FDH) from Candida boidinii for co-catalysis, and the catalytic
conditions and the addition amounts of co-substrates were optimized to achieve efficient enzymatic catalytic synthesis
of allitol. [Results] When using FDH and RDH from Klebsiella pneumoniae with an initial substrate D-piscose of 50
g/L and continuous feeding over 6 h to a total concentration of 100 g/L, in the presence of sodium formate as the
auxiliary substrate, the conversion rate of allitol reached 53.3%. [Conclusion] By coupling the RDH and FDH
systems, the conversion rate of allitol can be increased.

Keywords: allitol; ribulose dehydrogenase; formate dehydrogenase; whole-cell biocatalysis
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Fig. 1 Biotransformation pathway of D-piscose to allitol
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Table 1  Primers used in this study
GIEZEZ S FF 31 (5'—3" Ji B R/ bp
pET28a-Kprdh-F GCAAATGGGTCGCGGATCCGAATTCATGAACCACTCTGTCTCCTCTATGAATACT 55
pET28a-Kprdh-R CTCGAGTGCGGCCGCAAGCTTTCAGAGATCCACGCTGTTCGG 42
pET28a-Kordh-F GCAAATGGGTCGCGGATCCGAATTCATGAACCACTCTGTCTCCTCTATGAATACT 55
pET28a-Kordh-R CTCGAGTGCGGCCGCAAGCTTTCAGAGATCCACGCTGTTCGG 42
pET28a-Pardh-F GCAAATGGGTCGCGGATCCGAATTCATGGCTATCTCATTAGAAAACAAAGTTGCC 55
pET28a-Pardh-R CTCGAGTGCGGCCGCAAGCTTTTAGAGGTCAACGCTGTTAGGAAGAATG 51
T7 TAATACGACTCACTATAGGG 20
T7term TGCTAGTTATTGCTCAGCGG 20
Cbfdh-F ACAGCCAGGATCCGAATTCAATGAAGATCGTGTTAGTCCTTTACGACG 51
Cbfdh-R GCGGCCGCAAGCTTGTCGACTTATTATTTTTTATCGTGTTTCCCGTAGGCCT 51
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pg/mL < A8 3= 1) LB P i B ig Ak, Pk B 5 VR B
2 10 mL 7 50 pg/mL A0 & % 1 LB 14 B 5%
Frp, F 37 °C 1200 r/min 5% 7% 8~12 h. 4R J5 LUK
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B, T 37 °CL 200 r/min 25 F B5 97 2 h, WS A&
4 0.5 mmol/L ff] IPTG, T 20 °C 200 r/min %% 1
N R 9% 18 h, % § RDH £ i& . X M8 & #k
E. coli BL21/pET28a = # M 4% A [F] 77 ¥L 4T 15
Fik. F4°C.10 000 r/min &0 5 min, 7 % 5 5%
%, A1 5 mL Tris-HC1 2% #' % (50 mmol/L, pH 7.0)
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Fig. 6 Effect of biomass of microorganisms on yield of allitol
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