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Microbial synthesis of salidroside

Feiyan Xue, Mingfeng Yang, and Langing Ma

Key Laboratory of Urban Agriculture (North China), Ministry of Agriculture, College of Bioscience and Resource Environment, Beijing
University of Agriculture, Beijing 102206, China

Abstract: Salidroside, as one of the main active ingredients of Rhodiala plant, has the effects of anti-hypoxia,
anti-radiation, anti-fatigue, anti-tumor, hypoglycemia and improving immunity. With the increasing demand for salidroside
and the decreasing of plant resources, microbial production of salidroside has attracted much attention due to its advantages
of short period and easy controlling. At present, microbial production of salidroside is still at the basic research stage. In
order to make it easier for researchers to understand the advances of microbial synthesis of salidroside, the biosynthesis
pathways, uridine diphosphate glucosyltransferases, wild strain/natural enzymes and engineered strain/recombinant
enzymes were reviewed.
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Fig. 1 The last reaction of salidroside biosynthesis?. UGT: uridine diphosphate glucosyltransferases; UDP: uridine

diphosphate.
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Fig. 2 UDP-glucose biosynthesis pathway (adapted from Chen et al'¥). ATP: adenosine triphosphate; ADP: adenosine
diphosphate; HK: hexokinase; PGM: phosphoglucomutase; UTP: uridine triphosphate; PPi: pyrophosphatic acid; GalU:

glucose-1-phosphate uridylytransferase.
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Fig. 3 Proposed pathways of tyrosol biosynthsis. PAL: phenylalanine ammonia lyase; TAL: tyrosine ammonia lyase;
TyrDC: tyrosine decarboxylase; HPAAS: hydroxyphenylacetaldehyde synthase; TAT: tyrosine aminotransferase. The
dotted arrow represents the multistep reaction. The solid arrow represents one-step reaction.
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Tablel Salidroside production by wild microorganism or natural enzymes

Microorganisms Substrate Time Yield Highlights Reference
Absidia sp. 15 g/L tyrosol 6h ~159g/L Crude enzyme, enzymic synthesis [30]
Aspergillus niger 1.5% tyrosol 6h 10% Purified enzyme, enzymic [31]

synthesis
Aspergillus oryzae 5 g/L tyrosol 48h 0.7glL Whole cell catalyst [32]
Aspergillus niger-Aspergillus  Rhodiala crenulata 2-4d 0.6304% Two strains, coculture [33]
niger
Aspergillus niger Rhodiala crenulata 34d 1.019% Cell fusion, solid fermentation [34]
Aspergillus, Fusarium PDB culture medium 8d No data Endophytic fungus of Rhodiola [35]
Phialocephala fortinii Czapek-Dox culture medium 7d 2.339¢g/L  Endophytic fungus of Rhodiola [36]

PDB: Potato dextrose broth.
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Table2 Salidroside production by recombinant microorganism or enzymes

Substrate and

Microorganisms Genes introduced . Time Yield Highlights Reference
concentration
Escherichia coli RsUGT73B6, RsSUGT72B14, Tyrosol, 250 pmol/L 30 min Nodata  Enzymatic [2]
RsUGT74R1 reaction
Escherichia coli RsUGT72B14 Tyrosol, 50 mg/L 9h 6.7 mg/L  Fed-batch [37]
cultivation, codon
optimization
Escherichia coli BIUGTg 1 Tyrosol, 1 g/L 24 h 1.04g/L  Microbial UGT [14]
used
Escherichia coli ScARO10, RSUGT73B6 Glucose, 2% 48 h 56.9 mg/L Growthin LB, [38]
synthesisin M9Y
Escherichia coli PcAAS, AtUGT85A1 Glucose, 2% 48 h 288 mg/L GrowthinLB, [39]
synthesisin M9
Escherichia coli- PpKDC4, AtUGT85AL, Glucose, 8 g/L* 129 h 6.03g/L  Two strains, [40]
Escherichia coli ScARO10 Xylose, 2g/L* coculture,
fed-batch
fermentation
Saccharomyces Rr4HPAAS, RrT8GT Glucose, 4% 48 h 1.5mg/L  Pathway [24]
cerevisiae elucidation,
codon
optimization
Saccharomyces PcAAS, AtUGT85A1 Glucose, 20 g/L * 168 h 732.5 Plasmid-free [41]
cerevisiae mg/L strain,
fed-batch

fermentation

Rs: Rhodiola sachalinensis; UGT: Uridine diphosphate dependent glycosyltransferase; Pc: Petroselinum crispum; AAS:
Aromatic aldehyde synthase; At: Arabidopsisthaliana; Bl: Bacillus licheniformis; Pp: Pichia pastoris; Sc: Saccharomyces
cerevisiae; ARO10: Pyruvate  decarboxylase; KDC: Decarboxylase; Rr: Rhodiola rosea; 4HPAAS:
4-hydroxyphenylacetaldehyde synthase; T8GT: Tyrosol:UDP-glucose 8-O-glucosyltransferase; “+": Substrate was fed during
fermentation, but the feeding titer was not reported.
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