CIESC Journal, 2019, 70(10): 3825-3835 L2440 20194F 55704 45 103 | www.hgxb.com.cn

5 é’%’:ﬁi'—??i’é % DOI: 10.11949/0438-1157.20190618

V33332333333323332333

B RAFTMRIHREN SRS HEN

BiEE, T4, 4%
(AE B TR S T2 B A TR R, At 100081)

WE. MYRRYR—REMZ I VEREZ RGN Y, T2 TR 2580 i B2 8
FI R 4D S 987 1 1) S SR IR T MBI R 3R B, A 7 X L R M R W 2 i PR A
KW . BARE . PR . MBS R el P S AR iz e AR AL SR R $ G . F R A

N, ATINRSGE . WA KR WA & S iR it 2%

KR CEWHN T MR ARk wEYE; B, AR

FESES: Q819 XERFRERD: A F#E (FERS) #RIRE (0SID):
XEHS: 0438-1157 (2019) 10-3825-11

Microbial synthesis and transformation of plant—derived natural products
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Abstract: Plant—derived natural products are a class of secondary metabolites with complex structures and
diverse properties, which are widely used in food, medicine, cosmetics and other fields. At present, the main
source of plant—derived natural products is direct extraction from plants, which is time consuming and farming
land occupying. Microbial synthesis has been studied to produce plant—derived natural products for the
advantages of short growth cycle, mature manipulating methods and controllable large—scale fermentation.
Nowadays, it has attracted many attentions to achieve biosynthesis and transformation of plant—derived natural
products employing microbial cells. Many kinds of natural products such as terpenoids, flavonoids, alkaloids and
saponins have been successfully synthesized in microbes. In this review, the applications of microbial cell
factories in the synthesis of plant—derived natural products have been summarized as well as different strategies,
which will be helpful for the systematic and in—depth study in the synthesis and transformation of plant—derived

natural products.
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Fig.1 Plant—derived products: biosynthesis of flavonoids, terpenoids and alkaloids
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Table 1 Synthesis of terpenoids and precursors by microorganisms
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Table 2 Microbial synthesis of flavonoids and their yield
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AN FE ik (F3'H), C. roseus (CPR), Y. lipolytica (ACS2, ACCI) 48.1 mg/L
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Table 3 Microbial synthesis of alkaloids
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Table 4 Identified glycosyltransferases and their reaction substrates and glycosylation sites

No. BEH £k A U5 7] WEREAAL £

1 UGT71G1 Medicago truncatula medicagenic acid C-3,28 84
UDP- glucose

2 UGT73AD1 Centella asiatica asiatic acid, madecassic acid C-28%!
UDP- glucose

3 UGT73AEL Carthamus tinctorius glycyrrhetinic acid C-3el
UDP- glucose

4 UGT73AH1 Centella asiatica asiatic acid C-28
UDP- glucose

5 UGT73C10 Barbarea vulgaris hederagenin, oleanolic acid C-3
UDP- glucose

6 UGT73C11 Barbarea vulgaris hederagenin, oleanolic acid, C-387

glycyrrhetinic acid
UDP- glucose

7 UGT73C12 Barbarea vulgaris hederagenin, oleanolic acid C-3
UDP- glucose

8 UGT73C13 Barbarea vulgaris hederagenin, oleanolic acid C-3
UDP-glucose

9 UGT73F2 Glycine max saponin A0—ga C-221831
UDP-xylose

10 UGT73F3 Medicago truncatula hederagenin C-28188
UDP- glucose

11 UGT73F4 Glycine max saponin AO-ga C-221831
UDP—xylose

12 UGT73K1 Medicago truncatula hederagenin, soyasapogenols B and E C-3, 288
UDP-glucose

13 UGT74AE2 Panax quinquefolium protopanaxadiol C-31%1
UDP-glucose

14 UGT74M1 Vaccaria hispanica gypsogenic acid C-281%1
UDP—-glucose

15 UGT9402 Panax quinquefolium ginsenoside Rh2 C-3e1
UDP-glucose

16 UGTPgl Panax ginseng protopanaxadiol C-318
UDP-glucose

17 UGTPg100 Panax ginseng ginsenoside RF1, protopanaxatriol C-6
UDP-glucose

18 UGTPg101 Panax ginseng ginsenoside RF1, protopanaxatriol C-6,20
UDP-glucose

19 Pg3-0-UGT1 Panax quinquefolium protopanaxadiol C-3
UDP-glucose

20 GmSGT2 Glycine max soyasapogenol B monoglucuronide C-302
UDP-galactose

21 GmSGT3 Glycine max soyasaponin [l C-312

UDP-rhamnose
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