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Advances on resveratrol production of engineered microorganisms
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Abstract: Resveratrol, a plant-derived polyphenolic compound, has significant physiological
activities, including scavenging free radicals, antioxidant and extending lifespan. It has a pleasing
market for health products, cosmetics and medicines. At present, resveratrol is mainly extracted from
plant, which is limited by the low concentration and extraction efficiency. The rapid development of
synthetic biology gives a new approach to produce resveratrol using microogrganisms. Resveratrol
has been biosynthesized through introducing exogenous genes into microorganisms. Moreover, the
recombinant strains are optimized in encoding sequences and combination of genes with suitable
fermentation process control. This paper outlines the research achievement on resveratrol production
in engineered microorganisms.
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Note:  PAL:  Phenylalanine = ammonia  lyase;  C4H:
Cinnamate-4-hydroxylase; PAH: Phenylalanine hydroxylase;
TAL: Tyrosine ammonia lyase; 4CL: Coumaroyl-CoA ligase; STS:
Stilbene synthase.
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STS BL21 BW27784
STS BW27784
STS STS lac 4CL
4CL T7  lac STS 1 380 mg/L

*1 ERTREARBRARE

Table 1 Biosynthesis of resveratrol in recombinant microorganisms

Substrate .
Strains Introduf)er(iig%gnes e Promoter concentration ferggt}llt;)tt;on Medium (:_llge/lf) Refere-
(mmol/L) nces
E. coli BW27784 4CL( ) lac 1 M9 104.50 [14]
STS ( )
i 4CL ( )
E. coli BL21(DE3) T7 5 2*YT 12.00-20.00 [15]
STS ( )
PAL ( )
E. coli BLR(DE3) STS ( ) T7 3 M9 37.00 [16]
4CL ( )
i 4CL ( )
E. coli BW27784 GAP 15 YMO9 2 390.00 [17]
STS ( )
E. coli BLR(DE3) oL ) T7 1 M9 171.00 [18]
STS ( )
TAL ( )
. cCL (
E. coli C41(DE3) ) T7 2 M9 1.40 [19]
STS ( )
S. cerevisiae gi é (( )) giﬂ 0 5 YNB 5.80 [20]
S. cerevisiae WAT11 4cL ( ) GAL 0.073 SD 5.35 [21]
STS ( )
S. cerevisiae 4CL ( ) GPD
W303.1A S0 PGK 0.093 YPD 3.10 [22]
PAL (
S. cerevisiae YPH499 Eéf (( )) giﬂ o 10 cM 0.29 [23]
STS ( )
- 4CL( ) ADH2 3
S. cerevisiae FY23 STS ( ) ENO2 0.061 SCDL 1.45%10 [24]
TAL ( )
S. cerevisiae WATI1 ~ 4CL ( ) gs}glo 0.066 SD 1.90 [25]
STS ( )
S. cerevisiae WAT11 4CL ( ) GALI1 0.1 SD 14.40 [26]
STS ( )
. 4CL ( )
Industrial yeast STS ( ) HXT7 15 YEPD 391.00 [20]

Note: Bio-catalytic: collecting the bacteria after they have grown to a certain stage, then supplying the substrates to biosynthesize
resveratrol and the bacteria have stopped growing.
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