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Effect of Phytochelatin Synthase Expression on Degradation of Fungicide Tolclofos-

methyl in Mutant Plant and Transformed yeast
Haim Yoon, Jang-Eok Kim, Jae-Ho Shin, Jeong Hoe Kim, and Sangman Lee*(School of Biosciences, Department of
Biology”, Kyungpook National University, Daegu, 702-701, Korea)

ABSTRACT: Phytochelatins (PCs) are small-sized peptides synthesized by PC synthase (PCS) using
glutathione (GSH) as a substrate, and they play an important role in the detoxification of toxic heavy
metals in plants, fission yeast, and other living organisms. Recently, it has been suggested that PCS is also
involved in degradation of some xenobiotics including monobromobimane. PCS cleaves the Gly residue
from GSH-xenobiotics conjugates resulting in y-Glu-Cys-xenobiotics, and this is to degraded further.
Therefore, our research is focus on whether PCS is also involved in degradation of tolclofos-methyl, an
important pesticide which has been used in ginseng cultivated areas. Heterologous expression of Arabidopsis
PCS confers tolerance to tolclofos-methyl in yeast. Furthermore, PCS-deficient Cadl-3 Arabidopsis mutant
showed high sensitivity to tolclofos-methyl compared with wild-type plants. These results imply that PCS is
involved in degradation of tolclofos-methyl as other xenobiotics.
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Fig. 1. Yeast expression-construct. The 2.0 kb AtPCS1
promoter (P1) is fused to a C-terminal FLAG-tagged
AtPCS1 cDNA resulted in PCS(+). The AtPCS1 ¢DNA is
subcloned into BamHI/ Sstl sites of pYES2 resulted in
PYES2:AtPCS1. Arrows indicate the direction of trans-
cription. RB, right border; LB, left border; nptll, neomycin

transferse gene II; FLAG,
DYKDDDDK.
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Fig. 2. Schematic representation of phytochelatin synthase
(PCS) functions in detoxification of heavy metals and xeno-
biotics. GSH, glutathione; PC, phytochelatin; X, xenobiotics;
GST, GSH-S-transferase; 7 -GT, 7 -glutamyl-transferase.
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Fig. 3. Sensitivity to tolclofos-methyl in S. cerevisiae cells
expressing AtPCS1 under the control of galactose
inducible promoter. Yeast cells containing either pYES2:
AtPCS1 (dark circle) or empty vector pYES2 (white
circle) were grown in media containing various concent-
rations of tolclofos-methyl with 2% galactose for 20 h at
30°C. Afterward, cell density was measured spectro-
photometrically at 600 nm. Values are means + SE of
three replicates.

Fig. 4. Comparison of sensitivity to tolclofos-methyl in
wild-type (WT) and AtPCS1 knock-out mutant, Cad1-3.
Seeds of each WT and Cadl-3 were germinated and
grown for 7 days on MS agar medium containing either
0 or 100 g/ mL tolclofos-methyl.
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