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reported to be transformed into many plant species and microorganisms, and to play certain roles in metabolic and

regulation processes. In this paper, the transformations of RS gene in plants, and the related changes of biological

properties, such as metabolites, anti-pathogen activities, anti-radical properties, and developmental characters in transgenic

plants, as well as the production of resveratrol in microbes by utilizing RS gene were summarized. Moreover, the

application prospects of RS gene in bioengineering were also addressed.

Keywords: resveratrol synthase gene, resveratrol, metabolism, biological properties, application prospects
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1988 Schréder Arachis
hypogaea 1.6 kb RS
cDNA
(Chalcone synthase, CHS)
70%—74%

CHS 4]
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PSV25 1.5 kb cDNA

43 kDa
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RS PNRS1
RS 90%
RS [10]

Parthenocissus
henryana Polygonum cuspidatum
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Phytophthora megasperma

AhRS
mRNA Res
Res uv 8h
600 ng/g Res
uv 24 h 50 ng/g
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Arabidopsis thaliana L.!"*!

14] Triticum aestivum

Actinidia

Oryza sativa L.
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Malus domestica Borkh.!"®!

19 Populus alba L.*"

deliciosa!'”
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22]
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23]
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x1 HRSEFEYT Res REAESEEENINR
Table 1 Accumulation of Res and piceid in RS transgenic plants

Quantity (ng/g

RS gene Plant origin Promoter Host plant Metabolites FW)
Vstl Grapevine (Vitls CaMV 35S Tobacco (Nicotiana tabacumL.)  Res 50-290131]
vinifera L.)
G ine (Viti Seed- ifi .
Vstl irapevine (Vits CeESPECHIC (ilseed rape (Brassica napus L)  Piceid 616"
vinifera L.) p-nap
Grapevine (Vitis Res and [24]
Vstl vinifera L) CaMV 358 Hop (Humulus lupulus L.) Piceid 560
Grapevine (Vitis . . .. 23]
Vstl .. Vstl Pea (Pisum sativum L.) Piceid 0.53-5.2
vinifera L.)
Grapevine (Vitis . .. [19]
Vstl vinifera L) Vstl Papaya (Carica papaya L.) Piceid 54
G ine (Viti .
Vstl irapevine (Vits Vstl Apple (Malus domestica Borkh.)  Piceid 37018
vinifera L.)
Sts Grapevine (Vitis CaMV 35S White poplar (Populus albaL.)  Piceid 615.2120)
y vinifera L.) cher P ’ ce ’
Grapevine (Vitis Tomato (Lycopersicon Res and 7]
StSy vinifera L.) CaMV355 esculentum Mill.) Piceid >3
psvps  rapevine (Vitis CaMV 35S Kiwi (Actinidia deliciosa) Piceid 182017
vinifera L.)
Grapevine (Chinese
VpSTS wild Vitis CaMV 35S Grapevine (Vitis vinifera L.) Res 2.58603%
pseudoreticulata)
G dnut (Arachis L
AhRRS roundnut ( AhRS Tobacco (Nicotiana tabacum L.) ~ Res 50 ng/g!™
hypogaea)
t (Arachi . .
anps  oroundmit(Arachls o\ 355 Alfalfa (Medicago sativa L) Piceid 0.2-1501
hypogaea)
AhRS3 Groundnut (Arachis .\ 35¢ Rehmannia glutinosa L. Piceid 116
hypogaea)
ARRS Groundnut (Arachis CaMV 35S Purple sweet potato (Ipomoea Piceid 340 (DW)129
hypogaea) batatas)
SbSTS1  Sorghum bicolor CaMV 35S Arabidopsis tt4 Piceid 580013
Parthenocissus .
PhSTS 1958 CaMV 35S Lettuce (Lactuca sativa L.) Res 56.4122
henryana
Polygonum . . . .
PcRS ygonu CaMV 35S Arabidopsis thaliana L. Piceid 13612
cuspidatum
G dnut (Arachis L
PNRS1 roundnut (Arachis . \1v 355 Tobaceo (Nicotiana tabacum L) Res 34-1172
hypogaea)
(341 Res
Res 2011 Xu Res
(Resveratrol O-methyltransferase, ROMT)
Res (Pterostilbene) ROMT RS VST1
Res [33] Rimando
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ROMT RS
[36]
1 RS Res
0.2-616 ng/g
Res
0.5-7 ng/g [18.23]
560-616 pg/g
[21,24] Res
Res
34 pg/lg ¥ HPLC
Res
( )
A
A CHS
RS
a- B-
[18,24]
Hiisken Vstl UDP
4-
Res
[21] RS

[71

2 # RSEFMEMM R fuzh
21 ViREEEEM

Botrytis cinerea

RS mRNA Res
Res f21
RS RS
Hain
RS
RS mRNA
RS
(8] Hain RS
Vstl
RS
6]
2005 Serazetdinova RS
Vstl  Vst2
Puccinia recondita f. sp. tritici
Septoria nodorum Berk.
[15]
Zhu Vstl
RS mRNA

Phytophthora palmivora
[19]
Vstl
Vstl mRNA
Pyricularia oryzae
Vstl mRNA

[37] Vstl

Xanthomonas oryzae
o RS
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5-100 Res
[39]
[38] RS
2000
RS Kobayashi CaMV 358
RS RS
[17]
Hipskind 2004
CaMV 35S RS Giorcelli CaMV 358
Phoma RS StSy
medicaginis
Melampsora pulcherrima
Res e-
[16] CaMV 35S
Res
2005 Lim
Res
RS AhRS3
Fusarium oxysporum Bl 2011 [20]
Liu RS~ PCRS 2009  Hanhineva RS
NS-Vitis3 Res
Colletotrichum higginsianum
[12] Thévenot RS
PR10 Vstl
Res
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22 ImBEBHEEH Urena
RS Res 0.16 mmol/L  Res
(59)
75d Res
H,O0, Oy
(ROS) 2005 Giovanna RS
RS StSy (42]
Res
Res
71 Morelli (43]
(EPR) RS Res
441 Res
[40) RS uv
2010 Tang
2009 Annalisa UV-C Res RS
TomLoxB RS mRNA UV-C Res
StSy UV-C
Res SOD (GSR)
(APX)
(41] (DHAR) Res
RS 3,4- Res
UV-C Res
UV-C
[40] (431 RS Res
RS

(Phorbol ester) RS

Res Res

1) RS
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Res
ROS
RS
RS PNRS1
s £ 13’, [30]
RS
Res
uv
21 RS
Res uv
Res
23 HZRECUTMEMHAENER
RS
RS
1997 Fischer RS
Vstl
RS CHS
BY 2011 Liu RS  PcRS
CHS
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2012

Rimando

SbOMT3

RS

RS

RS

Fischer

Vstl

CHS

RS

tapl

RS CHS

[12]
0O-
AhRS3
Res

RS

RS

RS
CHS

RS CHS

RS

RS
[9,24]

RS Vstl

Antirrhinum majus

RS

RS CHS

[31]

2006
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Hofig
PrMALEI RS
70%
4712011
RS
[48]
[48]
RS

3 RSEHEAEBENTHELENA

RS
Res

Res
RS
Res

Ingrosso
StSy

Res

Res
RS A
p- A RS
p-
A Res
Res
Res

Becker Hybrid poplar A

4CL216 RS Vstl

Saccharomyces cerevisiae FY23

p- p- A
Res
Res (4]
Watts RS
4- A 4CL1
Escherichia coli BW27784
4-
100 mg/L  Res™”
Res
2
Res
Res
Zhang
4CL RS
4-
Res Rhodobacter sphaeroides
4CL RS
Res 0.65 mg/L

5.25 mg/L 4CL RS
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Table 2 Production of Res in microbes by genetic engineering

Co-transformed

Res quantity

RS gene genes Microorganism Medium Precursor (mg/L)
Vstl 4CL216 Saccharomyces cerevisiae FY23 SCDL p-coumaric acid 1.459
StSy 4CL2 Saccharomyces cerevisiae YNB p-coumaric acid 614
CEN.PK113-3b
Vstl TAL, 4CL1 Saccharomyces cerevisiae WAT11 SD 4-coumaric acid 14.451
Vstl 4CL1 Saccharomyces cerevisiae YEPD p-coumaric acid ~ 262/3915%
CEN.PK2-1 / Barra Grande
AhRS 4CL1, PAL, C4H,  Saccharomyces cerevisiae W303-1A  YP Tyrosine 5.0
ACC1
Vstl 4CL, PAL, C4H, Saccharomyces cerevisiae RESV1l  CM Phenylalanine 0.3108
CPR,
AhRS 4CL1 Escherichia coli BW27784 M9 4-coumaric acid 1008°%
AhRS LE4CL Escherichia coli JIM109 M9 p-coumaric acid 17153
StSy 4CL2 Escherichia coli BL21 2xYT p-coumaric acid 1664
Vstl 4CL1 Escherichia coli BW27784 YMO9 p-coumaric acid 1 38003
Res Res
Res Res
14.4 mg/LPY 2010  Sydor
4CL RS 2009 Trantas
YEPD Res SD PAL P450
YEPD CPR 4- C4H 4CL
.. [56]
Saccharomyces cerevisiae CEN.PK2-1 Res RS Res
262 mg/L S. cerevisiae Barra Grande 2012 Shin
PAL 4- C4H
Res 391 mg/L Res
, 4CL RS 2%
B2 2011 Lim
2.6 mg/L p-
RS
3.3 mg/L Res
R
e A ACC1
ACL A Res
RS pUC (BW27784) 43 mg/L Res
Res 1.4 g/L 58 mg/L[SS]
0.05 mmol/L Res
(Cerulenin) Res 2.3 g/LP
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