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Abstract Herbicide safener can reduce phytotoxicity of herbicides to crops by influencing absorption and conduction of crops, and inducing
the activity increase of GSTs and its target enzyme ALS. There may be two mechanisms of inducing the increase of GSTs activity. One is to in—
duce the original GSTs isoenzymes over—expressed, the other is to induce synthesis of new GSTs isoenzymes. In this paper, physiological and
biochemical tests and semi—quantitative PCR method were employed to study the effect of herbicide safener HN on the activity ALS and GSTs
of maize as well as the effect of both of chlorimuron—ethyl and safener HN on the GSTs mRNA expression. The results showed that herbicide
safener HN had effect of induction on ALS and GSTs of six maize varieties, but the increase percentage on different varieties showed a little
difference. For chlorimuron—ethyl sensitive maize variety Dongtian 3, the inducing percentage of GSTs reached 59.18%, while its ALS in—
creased 1.29 times in leaf and 2.30 times in root. For chlorimuron—ethyl tolerant maize variety Tunyu 88, the inducing percentage of GSTs was
19.26%, while its ALS increased 1.07 times in leaf and 2.07 times in root. Both of chlorimuron—ethyl and herbicide safener could induce rela—
tive increasing expression of GSTs mRNA and herbicide safener had stronger induction than chlorimuron—ethyl.

Keywords herbicide safener ;chlorimuron—ethyl; maize; GSTs; expression of mRNA

chlorimuron—ethyl Hoffman 1962
“ i o NA 1 8-naph
thalic anhydride Gulf Oil 1972
12 .
safener antidote N
3] N
GSH . -S-
2010-09-16 GSTs ALS
LRB 08-350 [4-6]
2008AA6CH047
1970—

o E-mail ylguo70@163.com 5



646 2011 4
HN 1 8-naph thalic anhydride GSTs [6] o
05¢g 1.5 mL 0.1 mol-L™" pH 7.5
ALS | Tris—HCI I mmol L' EDTA 75 g- L.
-S- GSTs PVPP o 4 °C.15000 g 20
o min o
GSTs & o
! 0.1 mol-L™" pH7.0 PBS .30
1.1 mmol CDNB 30 mmol GSH 30 pLL 1.5 mL
248, 88. 10, 9. o 340 nm
3 888 888 2 min 0Dy
min™ o G-
o 250 o o
20% 1.3.2 ALS ALS
HN
2 4- Fan © o
CDNB . PVPP | 10¢g
FAD GSH Sigma 4 mL 25000
BSA G- g4 C 20 min 8
250 N mL, NH, ,S0, 1.5¢ 0°C 2h
TPP . DTT 25000 g.4 C 20 min 3
Fluka TRIZOL Invitrogen mL 100 mmol pH 7.0  K,HPO,—KH,PO,
RNA cDNA BIO- 1 mmol * L .5 mmol - ™! MgCl,
ER o o
1-15K Sigma Fan Bl 0.6 mL
Uv-1700 - Shimadzu 0.4 mL 35C
SPX-250C 1h 0.1 mL 3 mol - L™ H,SO,
Bio—Rad PC3000 TC- 60 C 15 min, 0.5 mL 0.5% 5%
512 PCR Techne o o- 60 C 15 min 525 nm
1.2 nmol © mg *h !
7 o G-250 o
40 o 1.3.3 GSTs mRNA
10
pg kg™ 20% 3 ZmGST12 GenBank
+ + + AF244677 GAPDH GenBank
CK . 16 cmx12 ¢cm X75326 Primer 5.0
40 5 o
248 1:200 1 o
0 25C 3 GAPDH PCR 492
-80 C ALS bp GSTs PCR 415 bp,
GSTs o RNA TRIZOL Invitrogen RNA
1.3 RNA c¢DNA
1.3.1 S— GSTs c¢DNA BIOER

PCR



30 4 647
1
Table 1 Two pair of primers 2
Primer Sequences 2.1 GSTs
GSTs 5'CCAAACTCCCACTACATCG3’ GSTs 2.
Forward primer GSTs
GSTs 5'GGTCACCATACAATACCCAGA3’ 6 GSTs
Reverse primer GSTs
GAPDH 5'GACCACCACCCACTCCTACA3’ GSTs
Forward primer GAPDH
, , 3 . 888
GAPDH 5'GCAACGCTTCACTTCCAC3
Reverse primer GAPDH GSTs 59.18% .41.69%
88 GSTs
Bandscan 19.26%.,
integrat— 22 ALS
ed optical density 10D . 10D/ GAPDH ALS
10D 3 3.
o ALS
14 ALS
SAS .Excel 2003 3 ALS 1.29
Duncan’s 230 88
o [10] o 1.07 2.07 ALS
2 GSTs
Table 2 Inducement of antidote to GSTs enzyme activities of different corn varieties
GSTs Specific activity of GSTs/nmol *min™*mg™ GSTs Increasing
Maize variety -
: antidote CK percentage of GSTs/%
3 Dongtian 3 669.94+29.98a 420.67+33.45b 59.18
248 Dongnong 248 556.95+54.12b 470.64+51.36b 18.34
888 Dongnong 888 673.35+£19.26a 475.22+42.32b 41.69
10 Fenghel0 721.275+16.47a 545.14+40.47a 32.31
9 Benyu 9 636.56+35.12a 557.75+50.21a 14.13
88 Tunyu 88 725.56+16.18a 608.38+38.86a 19.26
GSTs 3 + o P<0.01 P<0.05

Note: Specific activity of GSTs +SD, The capital letters means P<0.01 level ,the small letters means P<0.05 level,the different letters in the same column

means differences were significant. The same below.

3

ALS

Table 3 Inducement of antidote to ALS enzyme activities of different corn varieties

1:200 Antidote 1:200
Leaf Root
Variety ALS ALS activity/nmol *mg™+h™ ALS ALS activity/nmol *mg™+h™
CK Treatment Induce multiple CK Treatment Induce multiple

248Dongnong 248 571.24+16.16¢C 701.69+4.23cC 1.23 256.20+17.74bB 583.42+14.29¢C 228
88Tunyu 88 940.97+9.82aA 1 002.94+9.56aA 1.07 330.8+13.89aA 683.97+11.05aA 2.07
10Fenghel0 789.73+4.21bB 836.40+25.79bB 1.06 326.10+£14.98aA 658.11£14.22bB 2.02
9Benyu 9 785.35+8.02bB 828.60+5.93bB 1.06 318.024+24.85aA 649.69+17.25bB 2.04
3 Dongtian3  444.97+5.82dD 576.07+13.01eE 1.29 233.92+6.55¢C 538.90+7.56dD 2.30
888Dongnong 888  580.59+15.07¢C 659.33+14.93dD 1.14 269.88+11.96bB 602.06+6.83¢C 223
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