Printed in the Republic of Korea

ANALYTICAL SCIENCE
& TECHNOLOGY

Vol. 23, No. 2, 172-178, 2010

=M d£ 7|E LS ¢l AMlE sisg4s ndEst a7

Study on the immobilization of plant glutathione S-transferase
for development of herbicide detection kit

Hyun-Young Cho, Jin-Joo Lee and Kwang-Hoon Kong*

Department of Chemistry, College of Natural Sciences, Chung-Ang University, Seoul, 156-756, Korea
(Received February 10, 2010; Accepted February 16, 2010)

of

2 9 Glutathione S-transferase= 21 &9] 3l 52800 F52420 J&S s 348 ity 2 A
Me AzA AE 71E 7“‘“0“ &S A3t A& sEEE] FFAA &S Sl glutathione S-
transferase®] 2793} WHS A3 ) Chloroacetanilidel A Z2Aol] & &4 S Hol= ¥ {3
OsGSTF3°l| 3 -,TQ%L—O‘ 53]— polystyrene-alkylamine H] =2} 2]7F=ZA 35S 53 agarose-aminoalkyl H] =,
XHHE 53 Na-alginate V| =5 o|-&3l] 1A 315 AAA T quﬂﬂ OsGSTF3 10 mgS ARE-3}
243} 39S w] 0.62 mg/g H]=ZE polystyrene-alkylamine®l] 74 &2 02 vA 3} FQch 243t ©
OsGSTF39] &2 &/ o] 30%E LERS M, AjAkgel oJgh a48y 2794 33] 744 A&
239 80% oS AT

O
=
=%
FZ

2

rlo

Abstract: Glutathione S-transferase is known to play a crucial role in detoxification in many cases. To develop
a herbicide detection biosensor, we in this study attempted to immobilize glutathione S-transferase enzyme on
solid supports, polystyrene and agarose, and Na-alginate. These matrixes were attractive materials for the
construction of biosensors and might also have utility for the production of immobilized enzyme bioreactors.
We also compared the activities of glutathione-S-transferase immobilized OsGSTF3 and free OsGSTF3. The
specific activity of the free enzyme in solution was 3.3 higher than the immobilized enzyme. These results
suggest that 50% of the enzyme was bound with the catalytic site in polystyrene-alkylamine bead and

immobilized enzymes showed 80% remaining activity until 3 times reuse.
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Bl g g4 7142 AE-E 1-chloro-
2,4-dinitrobenzene (CDNB), 1,2-dichloro-4-nitrobenzene
(DCNB), 1,2-epoxy-3-(p-nitrophenoxy)propane (EPNP),
ethacrynic acid (ETA), cumene hydroperoxide (CP), 4-
nitrophenethyl bromide (4-NPB), glutathione, | %A 7|
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Fig. 1. Immobilization scheme of GSTs. A. Covalent binding immobilization of GST by using alkylamine beads; B. Covalent
binding immobilization of GST by using Aminoalkyl agarose; C. Entrapment immobilization of GST by using Na-
alginate gel beads.
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alkylamine ¥]=& ¥ 3 1.0 g2 succnic anhydriedE
A7rste] 15 AIZF B9t ALox] w3t F ASaS
AAG 5 FFHFTE =S AHEAT Al FHo] &
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Fig. 2. SDS-PAGE of OsGSTF3. Lane M, SDS-low lange
molecular weight marker; lane 1, purified OsGSTF3.

Table 1. Immobilization efficiency and activity of OsGSTF3

Immobilized  Relative Enzyme
Protein Activi
Method Concentration (pmol/n?;n
(ng/g bead) per mg)
Free OsGSTF3 - 7.6 £ 0.6
Polystyrene-alkylamine 0.62 23+ 0.7
Agarose-aminoalkyl 0.036 ND
Na-alginate 0.052 ND

Values are Means + S.D., generally based on n > 5.
ND; Not detected activity
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Fig. 3. Effect of pH on free OsGSTF3 and polystyrene-
alkylamine immobilized OsGSTF3. The buffer
conditions as follow: pH 4.0-6.0, 200 mM citrate-
sodium phosphate buffer; pH 6.0-8.5, 200 mM
potassium phosphate buffer, pH 8.5-9.5, 200 mM
Tris-HCI1 buffer; pH 9.5-10.5, 200 mM Glycine-
NaOH buffer. The maximum activity was expressed
that free OsGSTF3 (—O-) and immobilized OsGSTF3
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Fig 4. Relative activity of polystyrene-alkylamine immobilized
OsGSTF3 by reuse.
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