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1 3 7 14 1-2 ligation BamH | EcoR |
shikimic acid pET-28a
Singh (27 39 Escherichia coli BL21
15ml 0.25NHCI 3 1 LB 0.1 mM
viw 30 25,000 xg isopropyl-B-D-thiogalactopyranoside  IPTG
15 25,000 xg 5 28 14-16
50 ul 05 m 1%
periodic acid 3 150 mM sodium chloride 16 mM
0.5ml IN NaOH 0.3 ml 0.1 M glycine sodium phosphate 4 mM sodium dihydrogen
380 nm shikimic acid phosphate dihydrate
23,000 xg 4
EPSPS Ni-NTA superflow
histidine
RNA EPSPS
NCBI GenBank  EPSPS cDNA
BamH | EcoR | EPSPS
5’- AATGGATCCGTGCTGCAGCCG-3 EPSPS Shyr
5- ACGAATTCCTGTCATCTCCAC-3’ @ \Westwood ~ Weller®¥ 2.5
RT-PCR EPSPS DNA EPSPS 50
DNA mM HEPES buffer, pH 7.0, 5 mM kalium
]
His-EPSPS 795bp EPSPS cDNA pET-28a
29.0KDa EPSPS

Fig. 1. Construction of His-EPSPS 29.0 fusion gene. A 795 bp cDNA fragment encoding the
29.0 KDa EPSPS of Eleusine indica was inserted into the pET-28a expression vector at

BamH | and EcoR | site.
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PEP , 1 mM shikimate-3- phosphate
S3-P , 0.1 mM ammonium molybdate
0-300 uM 14
400 pl 25 20 100 14
2 23,000 xg
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800 pl 2mM ADP 0.15 mM
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2.5U , lactate dehydrogenase 10U 6-8
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min* protein mg log-logistic
Lowry (1) EDso
y=100.51/1+exp(2.6004x (In(x)- In(0.5724)))
]
6-8
14 log-logistic
EDso EDso 0.12 0.57kgai ha™

Fig. 2. Dose response of Eleusine indica seedlings against glyphosate. E. indica from
Kaohsiung county was raised in greenhouse and foliar treated with glyphosate at 6~8
leaf stage. Dry weight was collected at 14 days after treatment. Log-logistic equation
was used for curve fitting. Estimated EDs, of glyphosate-susceptible (S) and -resistant
(R) seedlings was 0.12 and 0.57 kg ai ha'™, respectively.
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R 0.990 7

y=101.0/1+exp(2.1735 x In(x)-1n(0.1238))) shikimic acid
R 0.992 A 1.0kg ai ha™
EDso 012 057 kga ha' R/S 7
4.62 shikimic acid 70 pmol g™
50 B
shikimic acid shikimic acid
shikimic acid
]
shikimic acid (A)
7 (B) 1.0 kg ha™*

Fig. 3. Accumulation of shikimic acid in seedlings of glyphosate-resistant(R) and -susceptible
(S) Eleusine indica. (A) Samples collected at 7 days after foliar treatment of
glyphosate. (B)Glyphosate of 1.0 kg ai ha™* was applied.
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EPSPS EPSPS I's0 34.7
RT-PCR 83kga hal R/S 43
800 bp DNA
EPSPS
DNA \/aline
23 Threonine EPSPS
(8, 24) DNA
IPTG
EPSPS
29.0KDa EPSPS 6 3 5
EPSPS
EPSPS
20-30 uM (1) (23)
50 UM 6-8
50-200 pM EDso EDso 0.12
EPSPS 0.57 kg ai ha® R/S 4.62
R/IS=2-4 ©Y
[=]
RT-PCR NCBI EPSPS cDNA
1 2

Fig. 4. DNA fragment obtained from glyphosate-resistant and -susceptible Eleusine indica
seedlings. RT-PCR was used for amplification with total RNA extracted from the weed.
Primers used were designed based on cDNA library of target enzyme (EPSPS) from
NCBI’s GenBank. Lane 1 and 2 were from resistant(R)and susceptible(S)samples,

respectively.
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B
EPSPS IPTG EPSPS 1
BL21 2 0.1 mM IPTG
3-6 EPSPS

Fig. 5. Induction and purification of EPSPS fusion protein from Eleusine indica by IPTG in
pET-28a transformed cell. Lane 1 was from E. coli BL21 cell. Lane 2 were samples
from EPSPS-transformed E. coli induced with 0.1 mM IPTG. Line 3~ 6 were purified
EPSPS from transformed E. coli.

xl

(R) ) EPSPS EPSPS PEP
(umole) min™ protein (mg) ™
Fig. 6. EPSPS activity in glyphosate-resistant (R) and -susceptible (S) seedlings of Eleusine
indica. EPSPS assays were conducted in presence of glyphosate and specific activity
was the change of substrate as determined by pmoles of PEP min* mg™ protein.
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ABSTRACT

Yuan, C. I.*, Hsieh Y. C., and Chiang, M. Y. 2005. Glyphosate-resistant
goosegr ass (Eleusine indica) in Taiwan: dose-response and enzyme activity. Plant
Prot. Bull. 47: 143-154. (Plant Toxicology Division, Taiwan Agricultural Chemicals
and Toxic Substances Research Institute, Council of Agriculture, Wufeng, Taichung
413, Taiwan (ROC))

Glyphosate -resistant and -susceptible types were obtained from preliminary
screening on 14 populations of goosegrass from orchards in Kaoshiung country where
suspected resistance have been reported. Goosegrass seedlings at 6~8 leaf stage were
foliar sprayed with glyphosate ranging from 0.05~1.6 kg ai ha™. Dose-response was
established based on dry weight of seedlings at 14 days after spray. The 50% effect
dose (EDso) estimated from log-logistic equation was 0.12 and 0.57 kg ai ha' for
susceptible and resistant type, respectively. Susceptible goosegrass showed obvious
accumulation of shikimic acid starting one day after glyphosate spray. At 7 days after
spray, shikimic acid of susceptible goosegrass was 70 pmol g, about 50 times higher
than that of resistant type. We used RT-PCR and E. coli propagation to prepare the
related target enzyme 5-enolpyruvylshikimate-3-phosphate synthase (EPSPS) of
goosegrass. EPSPS activity assay showed that 50% inhibition concentration (lsp) of
resistant type was 4.3 times higher than that of susceptible type.

(Key words: glyphosate-resistance, Eleusine indica, dose response, EPSP synthase
activity)

*Corresponding author. E-mail: yci @tactri.gov.tw



