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W% (Vitis vinifera 1.) A %P5 245 )8 R 0Bk A<
Y, R R E N EE WA RRN Z —, RS
R B e Al 2H 21 (Food and Agriculture Organization
of the United Nations, FAO) St 11,2016 44 Bk % % 4
BEWIBLKL 7. 1x10° hm? , Horr 3% [ 5 33 1 ALK 8. 4x10°
hm?, 5 4 BROR ¥ W R A 11.8%, H B B
(resveratrol , Res ) JEAH YR AR 7= A 1 — Fh fE 24k
B, AEAET 100 Z B R Y B, 1 AL IR B
( Polygonum cuspidatum Sibe.et Zucc ) 25 FH 4 & 5 48
it Res MHATEY A B MAR B Al 30
FERA 2E T Mg TE DI I B HE
MY FIVEF . Res HZR R BERCHIE R A
W, 25 A R B A 2R TN A R 24 /7 B ( phenylalanin
ammonialyase ,PAL) | Iz\‘]ﬁﬁfi—4—¥§_’ﬂ§%( cinnamic acid
—4 - hydroxylase, C4H) | 4 — 7 5. R-CoA & $& i ( 4-
coumarate-CoA ligase, 4CL) Al & & i B ( stilbene
synthase,STS) , H:f STS /& Res A WU CHEAE (& 1) .
M%) STSs FER KMy 48 NEER A, 20 A 32 3k

s BHA.2018-05-21 #E3 HHH:2018-09-11

DR VA 9 A 2 T R L Holl S50k B S
MYB14 Fl MYB15 P15 % STS JEPHY3R1K , W] Res
A I G R R DRI T 35 PR 45 1, Wang 451 9T
FW] % Res 15 S B B H 47 B ALA OC,
b SZ A PRI R RE

IR EBR N A A = i R EZ - K
IR WIK 51 e 2 B YL S A B A Ak e A= 2%
b, nBHASAE P b 3R A FRARAE Y 28 s SOt A
. SHBBELEYE TR RZEN 0 Kennedy
SIS B K 432 R M 2 R SIS R ) T 1
2P A A 5 A T A T, Castellarin 250
R BRIK 53 30 B8 55 1 4 SR 52 AL T 22 FI B 2R o g AR
£ H BT TR e W52 i 32 Res A5 L5 R
ST S 1 ek WAE

AW 58 DA TR T A 4 O 55 BR (Vitis vinifera L. cv.
Cabernet Sauvignon ) AR50 A48k, X HtE 47 7K 43 pd 4b
B,OF) FH & R W M 2 5% (high performance  liquid
chromatography , HPLC ) ¥ Fll S B ¢ 6 & PCR B AR 53

ESWE : HEK A ARR R A M X B2 B4 (31260456) , I G 4 7 A R 55 4 B4 ) 1 B 42 (CARS-30-ZP-8)
TEERIA ST, 55, E 2 N B AR A #F5T ., E-mail : 1054914955@ qq.com
CEWEE LE Lo B, RS AR LB T, E-mail ; dai_hj@ nxu.edu.cn
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RIS 2 Res % i 1 Res & AUAH JCFE A A ik
MM Res B T AR Res S5AH G IE N I8 &1 56
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OH
NH,
EHEAR
PAL J’
—
@/\)LOH = O)—\_QOH —
al:s ~EGR

4- ﬁﬂHﬁCoA

2R K A8 XA 25 RS Res A RLEI 2, LA N
P RA M I %] Res A AL 2902 BRIS LA

1 : CHS : 2 H- 5 1L
Note ; CHS ; Chalcone synthase.
B1 AEABEWERRE™

Fig.1 Resveratrol biosynthesis pathway

1 HPRS 7%

1.1 RIEHRE

AR R 15 AR BRI e T B K T
(38.28°N,106. 24°F) T SR B A A Fel #E 17, % Hu X & o
oy A IR IR KRS £, £V
R ERBIER, TP, T L 10~15
em B 1 ADEERA SR LR 1 AR P2 400
kg+667m ™, FALAT ], BRATIE R 0. 5 mx3 m, & 24 +
B € HEWE Ty SR TRV TR VE T 0.6 Leh™'

T 2 el TR R A A — T U AR R 11
17, AR 3 AR BEE 30tk ARAL
ZIAII R 1 AT (B 2) o 456 2 e T e) 8 R 1 2, O
S CHR [16] 158 A [R) Ab 21 AE R 22 B A i A 7K
(@ o) o 1IN 3 AA0IH 1) XA (CK) AHREEL W]
BRI 7K #4E-0. 20 Mpa = ¢, =~0. 40 Mpa;2) 4t
PR 1 (T1) 4 MR B WA T 7K #547E - 0.40 Mpa =
@ oo = —0. 60 Mpa;3) ALFELH 2(T2) A R B W R It
IKITE @, guen < —0.60 Mpa, 2017 4F 5 J 25 H W
A6 W (full bloom, E-1.23)17 6 1 20 H 4 5 b
(berry pea size, E-127) BIAEJ5 25 d JF i #6470 50 4k
IR FE AR I FT I R K 3o -0. 30 Mpa, 25 %
5d W 1K @ g s BRIEINIE Y @, g0 AT ] 1] ]
el H R R H AR (B 3) i 45 A RO R K
KK (% 1),

AEJ5 30 d(30 days after anthesis,30 DAA) FF 5>k
RIS B 10 d SRAE 1 IR, SRAETE DN 2 HE AR 2R WY i

[15]

7

T SRR B WAR . SOFIRIKNE,
B FRRK T RHE , BUE R R K - e R B EOR
Note: Vertical lines represent the rows of grape trees. Green
means no water stress, yellow means water stress. The

deeper the color is, the greater the degree of water stress is.
B2 RBiEitrEE

Fig.2 Schematic diagram of test design

FOK G FEAT  AERE AR AR U PN, B AL B BBCR KL — &8
I3 00 72 vT %P [EE 9 (total soluble solid, TSS) Al
AT A2 R (titratable acid , TA) 975, 73 — BB AU R
J& ,-80C L& .

1.2 XA *E

L2.1 R AR Ha sz BRI (5:30-6:00)
TR A O A A 2 v R T 2 A R, TR B 20 A
N ES BN N ?ﬁﬁl;&%ﬁ FAJT R AE AR A S 1)
HYASHIET, V#1512 A 3005 RUAE A /K 43 ) = (3
[ Soil Moisture Equipment 23 &) W i 45 A g 4] 11
MR 28 25 B R v AR ) /NFL &R H [ i, 47 RN 2,
SR I, S IR S0 e sl hn P 1, [ g Y BOR B4
WL A A S, 214 AP A S 14 B/ N7 KR 18— RIS, <7 R
SCPATIN Fs 1, 0k i 352 K0 3 48 48 B BT 76 o A B (e,
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Fig.3 Air temperature (A) and daily rainfall (B)
F1 AE4EEEKMEREKE
Table 1 Irrigation time and irrigation quantity of different treatment groups
CK T1 T2
L2EES S A o » o
Days after ki K KA Bk b3 AR
anthesis/d Trrigation water ~ Total irrigation volume  Trrigation water ~ Total irrigation volume  Irrigation water Total irrigation volume
/(L-plant™") /(L-plant™") /(L-plant™") /(L-plant™") /(Leplant™) /(L-plant™")
18 3.0 1.50 -
38 6.6 - -
45 7.8 3.60 4.80
55 8.4 4.60 4.60
68 2.7 - _
49. 80 22.90 16. 44
74 7.5 5.70 3.90
77 6.0 4.20 2.40
98 1.8 0.90 -
105 4.2 2.40 0.78
108 1.8 - -

TE: =" R BARENK

Note;

means no irrigation.
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RESRy it oK S iy da XA, 0 S5, AR b B R 3
PRRIRE , FARAEARER 3 07,

1.2.2 wAEME  FHPLI 300 PR, FIHEBEF X
F-(0.000 1 g) FraE, d4 3 Ik, BCF4ME

1.2.3 THEBEAHHEEMNE FEZRT,EVLEBUR
52100 PIF B AT F T EOH, RS BUE & R
WYT-32 T PG (R RMDCHAER ),
HE 3R BCFHIE,

1.2.4 TTEEBmASFMNE ¥ 123 hRIAMET
5?%@%'[)%’43,5 000 r-min "Z.L> 10 min, X 10 mL
VT 100 mL AR ZEIRKESR . 20 mL &
HIG AR T = MM, FH 0.05 mol - L™ NaOH ¥ ¥
T RE , SRR A R LA A R

1.2.5 a#EFENE SBERRES %, B
1 g BIIRES  WAMHE ERM ARG, 1 10 mL LR 2
BRI 4R EL (80 Hz,30%C ) 12 min, A5 4°C #Ek
B 1 h,10 000 remin”' Z5.0> 10 min, HEIEWR, 5RHE
A S mL 8 e H B OB E R, A LB
AR BCPIR T, 40°CHEH 22 T, THH 2 mL H
Pt (A4l ) VA, BT 2 mL B0, —20°C #EGIELE

AR 833 4544 . AGILENT1100 789 525 250 Y AH 0 3% 1Y
(EEZHERHE AT ;C18 #:F (250 mmx4. 6 mm,
5 wm) ; ARSI (DAD) s K 306 nm; i sl AH
LG 7K (40:60,v/v) , i 0. 8 mL-min" ; i 30°C ;
e 10 pl,

1.2.6 % RNA #942RFe KB XL ZZF PCR &
RNA #2H4% 1 RNAprep Pure 28 Z W HI%) AL RNA $#2
BusR & DP441 BERH B 4T, LUE RNA S BAR , H)
A PrimerScript"™ RT reagent Kit with gDNA Eraser
(Perfect Real time ) 055 & #F 47 S 3% sk 5 4lifh, 1EHL
EF1 Actin N W2 %K, PAL 4CL ., CHS ,STS , Mybl4
Myb15 LR 514 Primer 5.0 31, 514t 22 M 4= T
H MG W (F 2), RT-qPCR KWK ZE KN 25 plL:
¢DNA (100 ng-pL™") 1 L, ISR FIES 1945 0. 5
pL,2 X UltraSYBR Mixture 12.5 pL, ddH,0 10.5 pL,
RT-qPCR ¥ 427 . 95°C FilZE 4 10 min;94°C ZE 1 10
5,54~56°CiR Kk 30 5,40 DG ;72°C S 32 s, A
Bibri 3 AR = E S BOFHME, B AR 3
R 27k

%2 RT-qPCR 3|#1F5%)
Table 2 Primer sequences of RT-qPCR

SIHFAN(5'-3")

AR Primer sequence(5'-3")
Gene name
1E ™ Forward JZ 1] Reverse

PAL AGTCATCCGAGCATCAACTAAA CCACCATGTAGAGCCTTGTT
4CL GGAGAAGGTTTCACCGTCATTA CGTCGGAGTTGATCGAAAC
CHS GCCAAGGCCATCAAAGAATG TAGCAGCTTGGTGAGTTGATAG
STS CAGCAGCCCAAACATTTATTCC GTTCCAATCGCTAATACCAAGTG
Myb14 TCTGAGGCCGGATATCAAAC GGGACGCATCAAGAGAGTGT
Myb15 CAAGAATGAACAGATGGAGGAG TCTGCGACTGCTGGGAAA
EF1 GTTAAGATGATTCCAACCAAGCCC TCTCCACGCTCTTGATGACTC
Actin TCCTTGCCTTGCGTCATCTAT CACCAATCACTCTCCTGCTACAA

1.3 HEFKITS5HH

KFH SAS 8.2 #EATHUHE b BE 5 4 11 43 BT, Excle
2010 Fi SigmaPlot 12. 0 #4721, il & SNK ¥ #E17
ANOVO 38, Bds DLV I +h51fE 2 (SD) s .

2 ZEREHSMH

2.1 KOMMEMNEEHRIBHE, A EERY KA
i8] 7E BR ) 2 i

m& 4 A %1, 25 ~70 DAA,CK ¢ 1E-0.19 ~

predawn
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i 33 %

-0. 48 MPa {E[E N ;60~65 DAA MIFEFFH ¢, 4 I
F+, [A1FE, 85 ~90 DAA ot BUAR UGG &L, FAR KRR
FHET @ e LT ABTERFERT 2 0B @ FITEI
BREETLEIN . 70 ~75 DAA B 5 R E R 155/
HEERA I TENE @, g 25, TR @, = F R
e,

KALFRIAAE 2017 4F 4 A 24 HE AW ZE,5 A 25

H AL (50% I FEME 7% ) ,6 A 8 HALR 6 13 H
(20 DAA) IR | it (E-1.35) B[] 4% Ab PR AE 7E 2%
S, HA CK 7 H 30 H (65 DAA)-8 H 4 H(70
DAA) T1 57 H 23 H (58 DAA) -7 H 29 H (64
DAA) . T2 7 F 25 H (60 DAA) -8 A 1 H (67
DAA) , A BEYI#E 9 A 13 H (110 DAA) Y3k,

15 RE Days after anthesis/d

55 60
1 1

65
1

95 100 105 110 115
1 1 1 1 J

/ Mpa

predavn

RURIH AP ¥

——CK—8—T1]—2— T2

B4 FELERBARIMHKS

Fig.4 Leaf water potential predawn for different treatments

H & 5-A AT B AR F JERR R 25 Ab B
b e NS TR AR i g o CK AN
A6 )5 RECA R E 1 25 KT T1,T2(60 DAA BR4bh),
110 DAA i} 3k ) % K, M 115.97 g, T1. T2 535 K
109. 34 ¢.82.53 g, MK 5-B AJ 1, Bl & A 5 B 1
HeE £ A0 B TSS & B W N, Hod 60 ~ 70 DAA
B, ASTRIALBE 22 18] TSS & AR AE B W
BEAOHT T2 A9 TSS i B E &S T CK M T1,T1 5
CK 25N 3, % a5 T1 /Y TSS & &t B &34
HET T2, HEA& AR T CK, 22 0 58 1 /Y 7K 43 ke
REAS 46 = SR 50 TSS & &, (A KW Y 38 25 B IR TSS
St M S-C nlE, R AR R UERR 0 HEDE, &AL
BTA S HREZEEICA S il TA & &
NEE . RRACHE] TA S EZSH T, T2 ) TA
R T AE 40 DAA F1 100 DAA B 55 T CK, H4xmt
MBS T CK, MW (110 DAA)CK \T1 T2 %) TA F-
Yigm s 7.36.6.19 f17.28 ¢-L7' FW, H T1
() TA 0 AR T CK A T2, F WA /K 43 30 25 A%
TA ¥,
2.2 AopEMEERIAEAESENZME

&l 6-A A Res P I it V5 W %) €6 335 [, HG A B s
[ 24 4. 705 min; &l 6-B S HE 5 (35 K], 3R B 50 g
e Ml B BN ARG I ) Res, LABRVEARE o Tk B Ay o A

T, XoF o U TTRRCA A A b, 22 Tl B o 1R £, 459 31 2
W95 2 .y =108. 2 x—1. 73,y 78 306 nm % K Ab
FYT R, x 3278 Res BMREE ,AHC R EL R°=0.999 7,
2 B bR o il Ze etk R AT, BB XD RE v Y 1 2 R
17E o ar,

P2 B e A SR S (T B AR A (U S P
TR BB A S S T AT RS, AN ) Ak B
RS RS AE AR 25 5, T A1 T2 S Ress i 2
ms i, o T1 R R AE . 60~ 100 DAA HA[E], T1 ¥
Wl 2 T CK AN T2, HFE 90 DAA Ak El &k, A
20.41 pg-g ' FW, 2 CK ) 7.70 5 (F£ 3)

2.3 KOHHMEX BEAEREBAXEERIEENFM

& 7 AT B 2 SR Sk A (B 0], R e
BRI SCHE P iR Rk IR SE5E2E ()5, OT IR T
23k, 70 DAA B, T1 F1 T2 f PAL 4CL .STS .MYB14
1 MYB15 ik %5 T CK;80 DAA B, T1 i PAL .
4CL MYB15 R ik & & T CK, 1 STS, MYB14 {X T
CK;90 DAA 570 DAA AL, Hvp T1 PAL STS ik
HIAFIRK, HYS CK 22550 W3, 7352 CK 17 2. 4
&A1 2.6 f%, M T2 B 8% F CK; 100 DAA F1 110
DAA B, T1 () PAL 1 4CL £k BB E T CK, H5
CK 553 MYB14 1 MYB15 RiAEH N TI & T
CK,T2 fiXF CK,T1 STS FikH WL T CK, CHS &
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1209 A a T T b

100 + ]

23
(=}
1

60 a a

40 c

BHHLE 100-grain weight/g
®
-
o
o

20

30 40 50 60 70 80 90 100 110
259 B

20 | ?a T b

TR & B TSS content/%
=
1

40 b b

35 - a

30 - 3
25 4 b

a
20 B

a a c b a
b C a b a
5_ ﬂ ﬂ'—'—v
100 110

T E R A B TA content/(g-L)

30 40 50 60 70 80 90
TS RH Days after anthesis/d
T B RN BRI S ] . RIENE FRERIRAE 0. 05 7KF 225 i3
Note: The shadow part indicates the verasion of grape berries. Different small letters indicate significant difference at 0. 05 level.
Es5s AELEHFRIENE TRALEEIRATEERSE
Fig.5 Total soluble solids content and 100 grains weight and titratable acid content of

grape barries with different treatments

RANHESSAHE MBS, HS SIS HERFENE 2.4 ARFELSESAEAESHMBEXERRES
Y (4-75 Tk CoA) ,BR 60 DAA, HA A1 T1 Al LB i

T2 [ CHS F K91 5 R T CK, R WK hia & AR R i A R U S EE I
B CHS TRIL, FOR A SNE A R L] 7R SR B, H

A S A SCRE N ) s i B — E AR S
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Table 3 Effect of water stress on resveratrol content of grape berries /(pg-g”'FW)
i AEJG REL Days after anthesis/d
Treatment
60 70 80 90 100 110
CK 0.25+0.02B 1. 82+0. 27B 2.47+0.22B 2.65+0. 65B 4.38+1.02B 6.26+0. 90A
Tl 2.88+1. 15A 13.46+1. 92A 3.44+0. 50A 20.41+1.33A 16. 28+5. 44A 7.56+0. 90A
T2 1. 09+0. 02B 1.11+0.11B 1.71+0.27C 5.69+2. 80B 6.21+1.84B 9.36+1.26A

L : PR RE TR 2R AE 0. 01 KF 22520 2

Note: Different capital letters in the same column indicate significant difference at 0. 01 level.

1400 1 4
1200 |
1000 |
800 |
600 -

400 +
200 ¢ JL
0L

250 B

38 Intensity/mV

200

o

38 Intensity/mV

0 ) 4 6 8 0 12
{REAHSA] Retention time/min
Ble6 BRAEMRERA)RXEERB)BIEE
Fig.6 The chromatograms of standards of

resveratrol ( A ) and test sample(B)

x4 TRNETEEFNESESARAE
AREXERRAENHEXES T
Table 4 Correlation analysis of transcription level of

resveratrol biosynthesis related genes and resveratrol content

PAL 4CL STS CHS MYB14 MYB15

CK 0.240 0.415 0.823" 0.671 0. 589 0.335

Tl 0. 667 0.331 0.700 0. 446 0.153 -0.033

T2 0.788* 0.626 0.852*  0.706 0. 387 -0. 440

TE: " FRTE 0. 05 /KBS,

Note; * indicates significant correlation at 0. 05 level.

CK ) STS ReH Rk HHE SIS 2 2 B FIEMH
K MHERB N 0.823(P=0.044 2<0.05), T2 4

PAL STS N KA 5 AR P BE & 7 2 35 IEAH G,
AR BN 0. 788 (P =0. 042 4<0.05) .0.852( P
=0.031 2<0.05) (£ 4) ., FKWIKIFIHE P25 T A
FEE R RIE R,

3 i

I3 P RS R A ) 7 A 1 — Fh TR R 3200 I A %
Yul20) EOMRERG Y MU SR Y AR A W
S, Vezzulli 257 BF 57 201 | B UL R 45 (V.
vinifera cv. Barbera) HSCTE K 43 Wpil T EERAL A YL
SRR, X 5ARIGEE R —2, AT RE R oA
[Fi] ity A 4 2 T 1 ) A RO A sl AR AR A
Wi N AE7E 2 572 Castellarin 550 BIF5E SR B 7K 43 iy
L PAL 2 F 3k B 500 5T 5 2 4 R ) 5 1
E, AR A, Ko a i PAL BRI ik i
EWONE PAL SRR B S AR SRR R EIE
AHE , R BHK A e 5 i S PAL JE R gt — A 14
FIZE s P A B it STS 2 13 7 45 B 1Y OC S g
Holl 2 715IEBA 7 MYB14 1 MYB15 fefg 45 7i7% STS
FERFRIE . ARG oK o3 38 T B0 A 5 S T
IR A STS B Kk =3 m, H T2 19 MYB14
MYB15 5 STS J:[F ek 5 1) 48 b fa H AL, (H AR G
SYRTERI MYB15 ikt 55 IR I i 2 UM OC M
M MYB14 W] RN W 7K 43 e 2 5 R4 STS I RIK
FEE RPN, CHS BRA HES 5 AR EEA
AR STS AL VERIKY ., £ ARFM T AN
AMRWIEARE T CHS BA AL (0 2 A AL 5 25 )
JB, T 24 M 40 A 00 A5 P ), ST STS SRR A —
YA e ey S E Y I N Y L & SR ]
AL CHS FEFih i 0 3 T 11 STS BRI Rk 7t i
N, A T R R S N TR AR Y
itk
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OCK OTl mT2

100 pyp, Aa 100 cps ., ’E‘ Aa Aa Aa
Bb Aa T T T T
T ABa Ab
Aa
T Bb Ab I
10} Aa T 10 F = Ab
Aa AaAa | |Aa IABb Ab BbBb AbAb
Aa Ce
Bb
Bb
| AaAaAa . Aaf2Aa
Be
Ol 1 ﬂ 1 1 1 1 01 1 1 1 1 1
60 70 80 90 100 110 60 70 80 90 100 110
100 -
4CL 100 - AryBI4
)
5
= Aa Aa
S Aa Aa Aa Aa Abpo
2 L A T AaAaAa
4 10 o WAa Aa L Ab fI ABY L
8 Aa - Maa  Ab Ab il
2 Aa AbAb AaAaAa
R Bab Ab 1F a
5
~ AaAdAa
o lr
) Bb
g Bc Ab
o1 . . . . . 001 . . . . .
60 70 80 90 100 110 60 70 80 90 100 110
1000 g7 Aa 100y rvmis n ?
T Aa A
Ab Aa A a
T . Ilf AT T Awg A B
a | T
100 - & Ab T A 10 chec Tl A =
il
AaAa
Bc|
Bb AaAaAa
10+ b
Aa BCb
AaAaAa
1+ 0.1} Ab
O 1 1 1 1 1 001 1 1 1 1 I 1
60 70 80 90 100 110 60 70 80 90 100 110

1£J5 K H Day after anthesis/d
WY BB E RN A RNG FRRIR 35 25 5 (P<0. 05) , AN AKE FRER R 3 22 55 (P<0.01) .
Note: The Y axis is logarithmic scale, different small letters mean significant differences at 0. 05 level, and different capital
letters mean extremely significant differences at 0. 01 level.
7 KRAMEMNEERLERAESHBXEERRAEHNIIM

Fig.7 Effects of water stress on transcription level of resveratrol biosynthesis related genes in grape berries

F 1) 7200 X LU A8 28 ( Vitis amurensis Rupr) %5 5% 20 FES T ABRE (B 7% 12 i 1. oG /4 ) . CGTCA-motif
HEATIN P o3 A A B, 1 B P B U2 R e sk R 1 (GRFTR H BR o BT ) 45 Chaves 5177 BfF 57 3 W
STSs &R e o b Rl R A Wi 45, i — 20 ek K3 Iiae 2 S 350he 4 28 sl 2D | 00 il - 1 24 4 DT il 2
B, STSs HEPR E i 45 Xl & A ZRAPE DT, MY E S5, AR ) 2 88 75 K BHOG T iU 3G K,
ERALHECIR N TTIFE ACE  GT1-motifi Fl G-box FREE  JCHIFARN 23 3 80— SLHUIL R A9 5% S e i A7
FESPETCIE TCorich repeats (25 TR A ma N ) 8 4k, Wk srkia F 4 820 & W ASHE R K
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33 %

PRI, 40 7K 4336 PT DA 3 STSs A 1 Ui (4 D' i i
JCMES 5 AT B P B A 0 H LA B
FER N TC S 5K A 5 R I A K
WA RRiE— 05T, BEAh, K5 W af 2 el AR A 4 Y
VR S i, ns I8 R K AR o i 0
% R AN K A7 BR AL B 0] DL E PAL  STS JEH &35 I
A, ELRESG N A0 M B e Y IR R S
TOIFREE A TR F VoABF2 33 323K 0T LA BH I8 8 i 48 46 5 ik
PRI 240 B 2R 7 B 5 X P 2 B (trans-piceid ) 1)
R ORI STSs 3R 31 & A B =C/E ot
PR AN A AR R R B A A 25 55, i
KRG STSs FePH =1 22 S I Fas ik {3 STSs
PR rp ELAARBIR L 1 53 AR 7K S e 15 5 I 2 P R P ke
FESERMATERE, HIL, KW s S 2
R IHLHIA T HE— LT

4 it

A FE 45 T W, 300 0 7K 20 T R A% 412 v SR 5K
ATV PE B Y i 5 7K 5 38 2 A1 S S T 35 5 TR 5%
DI SSMEE R vt #F) &l S IEROE SR N 1 !
FUEHH PAL STS JEH 8 0 {2 1 ok i 2% (H Al
2 BRI CHS B A3k | e B K 43 il 32 250 aod
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Effects of Water Stress on Expression of Genes Related to
Resveratrol Biosynthesis in Grape Berries
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Abstract; To explore the effects of water stress on the synthesis of resveratrol in grape berries, Vitis vinifera cv. Cabernet
Sauvignon was used as a material to determine the content of resveratrol and gene expression level related to resveratrol
biosynthesis under different water stress treatments. The results showed that genes encoding PAL ( phenylalanin
ammonialyase ) , 4CL ( 4-coumarate-CoA ligase ) and STS ( stilbene synthase ) were abundantly expressed with the
synthesis of resveratrol at veraison. There were differences in the contents of grape resveratrol in response to different
levels of water stress,all of which could improve the contents of resveratrol and the transcriptional levels of related genes
involved in resveratrol synthesis pathway. Water stress could significantly promote the expressions of PAL and STS genes
in the early and late stages of veraison,but greatly decreased the transcription level of CHS( chalcone synthase) gene.
Correlation analysis showed that there was a significant positive correlation between resveratrol content and the
transcription levels of PAL and STS genes. Therefore, it could be inferred that water stress could increase the content of
resveratrol in grape berries by inducing the expression of PAL,STS genes. This study lays the foundation for further
investigating the regulation mechanism of grape resveratrol synthesis.

Keywords ; water stress, grape, resveratrol, gene express





