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Analysis of Physiological Mechanism of gsh I Transgenic Arabidopsis thaliana
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Abstract ; Using the transgenic gsh I gene Arabidopsis thaliana as materials ,the contents of GSH and MDA | the
electrolyte leakage (EL) and the activities of GR,SOD and CAT in the transgenic plants were measured to study
the function of gsh I gene and analyze physiological mechanisms of transgenic Arabidopsis thaliana. The contents of
GSH increased in both transgenic and control plants when the plants were subjected to drying treatment, however,
the GSH production rate was higher in transgenic plants than that in control plants. GSH synthesis is induced in
both transgenic and control plants with drougth stress, but the gsh I gene expression in the transgenic plants en-
hanced GSH synthesis level. The activity of GR in transgenic plants was higher than that in control plants. GR activ-
ity increases leads to a higher ratios of GSH to GSSG in transgenic plants and oxidative GSH is reduced. GSH regen-
eration system is launched with drougth stress. The leaves water content did not show obvious differences in changes
between the transgenic and control plants with drougth stress. However, the MDA contents and electrolyte leakage
(EL) ( Conductivity) increased in both transgenic and control plants,but those of the transgenic plants was slower
than those of control plants. The transgenic plants improved the stability of the membrane system ( Antioxidation) .
The activities of SOD and CAT decreased in both transgenic and control plants,but did not show obvious differences.
GSH is different from SOD and CAT in eliminating ROS.
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W (pH {8 7. 8),1 mmol/L EDTA,0. 2 mmol/L
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pBSGI-5 ., 7.15.16 21 .23 #l 24, 5 41 Jii ki 2544 ULIA]
1, DA A B R ST AR A S [ ) B L2 e PR 40
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AP H BT TR TR R IS B R SE AR TR
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gsh 1 S AFURG T, LU A= 00 R S A AR A R B
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B, DNA $5R8 31| Je e 1 Zese ki, X502k
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B, i B A AP R A R B AR S, k2
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ern 4438 T LA S5 T8 0 380 % ik R A v 1 U5
SER Y R T B0, X % SE R 3 O 132932 1Y
Northern 223870 #1 22 BH (& 2-D) , 7 X BRI
I ZE A5 I ATHE T, e SRR I 1329 832 11
VKIE A IRIR 0 2517, 156 BH A1 5 56 PR 7 5 ik PR il e
i —E R RE,

Xba 1 Sma | Sac I  EcoR [
Nos-ter p35S ‘ gsh I-gene | GUS-gene Nos-ter
pBSG I (17 kb) |
NPT 11 Nos—pro

1 EARKEE

Fig.1 The structure of recombinant plasmid

A K1 2 3 4 5 6 7

B ¢tk 1 2 3 4 5

E2 #HEEMEFEHERE PCR(A).PCR-Southern(B) .Southern Z:%% ( C) 1 Northern(D) 3% E
Fig.2 Identification of target DNA fragment in transgenic plants by PCR(A) ,
PCR-Southern(B) ,Southern Blotting( C) and Northern Blotting (D)
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Fig.3 Comparing of GSH content between transgenic

Arabidopsis thaliana leaves and wild type
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Fig.4 Effect of drought stress on GR activity of
Arabidopsis thaliana leaves
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Fig.5 Effect of drought stress on SOD activity of

Arabidopsis thaliana leaves

2.4 FEIBEUYIELE(SOD)E LM

M S Rl 5 B AR SOD 9 3 4 (LA
BT ) OISR S P L i AR S B A bR, 32 T
B85, SOD I PEHERTE T B, 32 1 5 b BT i
AR PR 5 B A R 2 8] SOD TG A K, Z T 5
JE IS IS PR, e i D] 5 B A R W A 22 5
2.5 FEMNIEUSE(CAT)EENRIT

CAT FZH B4 H,0, MITEH, 3 kit £ 1

H,0, e AR R . AN 6 BYLE R n] ;0 , fEdE T 5
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Fig. 6 Effect of drought stress on CAT activity of

Arabidopsis thaliana leaves
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Fig.7 Effect of drought stress on relative water

content of Arabidopsis thaliana leaves
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Fig.8 Effect of drought stress on MDA

content of Arabidopsis thaliana leaves
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Fig.9 Effect of drought stress on relative

conductivity of Arabidopsis thaliana leaves
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TR KA R v 32 2 R (RN SR Rl
12 15 P4 ( Reactive oxygen species, ROS) 73, F %

AHHBAMRPE T (0, ) AEMRE T (OH™) FFAH
H( -OH) JFHEAAER (H,0,) %050 FERRGE BEPE
A T B T A LR (SOD  CAT . POD APX %) Fildig
AALYIT (HUIRMLAR FD GSH) | 24 7= A= il 375 1k 48
TR bR R GLRE T B0 Bt i 237 A S A i

P ALY T 3E BT U 7 XU AsA-GSH
TEER (BRI AR-4 e H k) #1 GR ZH AL, AsA-GSH
TEPR 2R 48 1T B0 Ik 1 M 4, A mT DA ook 7= A A il
PSR AI 200 6 P9 335 1 A ST S R e 4R
Ve R Y S s B SR fE . AHE
FER WL gsh T SEPRITERLm IF N TR 5, B
THAEARRPY GSH 16 i, B0 T FE 40 T B 0 P 4
IRE T, 3 T 5 e i it 32 1

AP IDEH IR ( GSH) 2 S Ak Ui i BR A7)
JEB 1 20 A 405 00 TR B R, GSH AT B bR
H,0, , AT LA T GR FI APX L[R5 H,0, 185
I FR R 4547, By 1 R S Ak i i . BT
SRR AL T R B YL GSH B &,
REFE R AR &K% S m P AL I RE T, Red-
dy %V fE Mulberry ( Morus alba ) F1t1 % 3R, 42 5
GR BYTH I, BESE 1 GSH/GSSG I HL &, 25 1
HREPT AL AR K BE T, Tirkan %5 X 2 Al 5
RE IS FI BT o2 2 B, e T PR SR 14 i F, GR
TG | BE R4 5 ) GSH/GSSG HE %, R, #2
FAEAR N GSH & i A7 ] B s P A fkBe T, AT
BESRAE R R . ARTF R R, BERE gsh T 3
ERI R AR N 385 , B4R SOD Al CAT 15 F %,
{ERIEBRIGPEE A iR A2 T RE I GR TG PEM 4R &,
AR GSH & 1E8E i, i GSH/GSSG 47K
I FOAE, QTS T AsA-GSH ¥R R APX 1%
PEAF LA R,

kA 2 BE 5T F W, MM ( Robinia pseudoaca-
cia) FE TS W8 B 200 T, vT LAE 1 3 b A AL g
N NI /o =1 7 e O N W e <L B 1PN P
MBS, Toie 5 R 2 B AR AU 5% SOD il
CAT WG PE#ZE T %, X 5 Gong EA Yy
( Triticum aestivum ) b BF 58159 B 0 25 5 & — 8wy,
SOD HI CAT ¥ T [, il Ge 5 R IG AN LR, 7
SOBRE o A AR BE R X 5 AR 86 & B MDA
FrEI I A BOM X R T R — B, FE
SOD H1 CAT i T BE R, GR TG ARG, X F 47
WER Y GSH/GSSG A H 2 5 X, K2h GR fE
¥ GSSG i I, GSH, iR 6 e b #2488 7 78 /2 1Y
NADP * (LR | PRUE T 5% B W 7 £ 9 NADPH B
WHEAT, ARG R R B, 75 3L R B9 GR 16 1
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i S P B B . 5 AR ALl R ST A R AR L, B
gsh I FEFRIFEITIT A GSH &&= 1 GR iGPETGiE
TEIEH 5608 IR S W38 25 S #0A B i iy, it 251
RS 22 | [R] A I AP e O () PR OK RE D B
G SL IR R LA R T R Ee . TR
e R AL LR R IF CAT,SOD %M R [, MDA &
TR R N R, 4% gsh [ JER AR AR 22
SR GSH A e 7, 4E+F GSH/GSSG = U AH,
WE AsA-GSH TEA IR 12 AW BRIE A,
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