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Biorational Screening System Using Cyanobacteria
(Anacystis nidulans R,) for Searching the
Photosynthetic Electron Transport Inhibitors

Hwang I.T.*, K.S. Hong*, K.Y. Cho*, S. Yoshida**
ABSTRACT

For searching the photosynthetic electron transport (PET) inhibitors, bio-rational screening system using
thylakoid membranes extracted from wild and mutant cyanobacteria (Anacystis nidulans R,;) was developed.
Generally, thylakoid membrane was more sensitive to the tested herbicides than the chloroplast from spinach
in the Hill reaction.

Higher resistant characteristics appeared in mutant D-5, Di-22 to diuron and mutant G-264 to atrazine as
compared to wild type. To test the reaction of thylakoid membrane to herbicides, diuron and atrazine were
applied simultaneously. Diuron and atrazine competed each other for binding with substituted amino acids,
while diuron and dinoseb were non-competitive, and inhibiting activity was increased. Conclusively, bio
-rational screening system using cyanobacteria was proved to be fast and efficient screening method for the
development of PET inhibitors,

Key words : photosynthetic electron transport, cyanobacteria{Anacystis nidulans R,), Hill reaction, thyla-
koid membrane, wild type, mutant D-5, Di-22, and G-264, bio-rational screening system
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Table 1. Composition of media for extracting thylakoid membrane from cyanobacteria.

Medium 1. Potassium phosphate buffer solution ! 50mM (pH 6.8)

. Mannitol solution : 0.4M mannitol solved in 50mM potassium phosphate buffer (pH 6.8)
. EDTA stock soln : 200mM EDTA solved in potassium phosphate buffer(pH 6.8)

IM MgCl, solved in 20mM HEPES buffer(pH 7.0)
. Sucrose solution(1) : 2M sucrose and 10mM MgCl, solved in 50mM HEPES buffer solution(pH

Sucrose solution(2) : IM sucrose and 10mM MgCl, solved in 50mM HEPES buffer solution(pH

Medium 2
Medium 3
Medium 4. HEPES buffer soln ; 20mM HEPES(pH 7.0) --- Keep in 0.5C
Medium 5. MgCl, stock soln :
Medium 6. DNAse- I stock soln @ 5mg/5m! --- Keep in 0~5C
Medium 7
7.0}
Medium 8.
7.0)
Medium 9.

(pH 7.0)

Sucrose solution(3) : 0.5M sucrose and !0mM MgCl, solved in 50mM HEPES buffer solution
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Fig. 1. Procedure of cyanobacteria(Anacystis nidulans R,) cultivation.
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Table 2. Comparison of a 50% inhibition concentration of herbicides at the Hill reaction between thylakoid
membrane extracted from cyanobacteria and chloroplast from spinach.

50% inhibition concentration (M)

Herbicide -

Thylakoid membrane Chloroplast
Diuron 2.7%10°8 3.0%x10°8
Atrazine 3.9%1077 9.5x10°7
Bromacil 4.2X10°7 3.5%10°7
Toxynil 4.1X10°7 3.0x10°®
Dinoseb 9. 5x1077 7.5x10-¢
Nitrofen 1.6X10°® 3.6x10°*

— 84 —



Table 3. 50% inhibition concentration of herbicides at the Hill reaction to the thylakoid membrane extracted

from four cyanobacteria mutants,

50% inhibition concentration (M)

Herbicide TYR-5 G-264 D-5 Di-22
255Phe. = Tyr. 255Phe. = Tyr. 255Phe. = Leu.
264Ser. = Gly. 264Ser. = Ala. 264Ser. = Ala.
Diuron 9.0x107°(0.3) 1.5X10-7(5.6) 2.1x10°%(778) 5.6X%107%(2074)
Atrazine 8.2x10°¢(21) 4.0x1074(1025) 1.6X10°%(41) 2.6X10°7(0.7)
Bromacil 4.6x1077(1.2) 4.1x107%(98) 2.5X 1078(6) 1.7x10°%(4)
Dinoseb 5.0x10°%(5.3) 1.3x10°%(! .4) 3.5x10°7(0.4) 4.4x10°7(0.5)
loxynil 6.0x107%(14.6) 1.6>1075(40) 2.2X1077(0.5) 1.6X107%(4)
Nitrafen 3.4X10°%(2.1) 2.0x107%(13) 1.7X10-4(106) 4x10-%(2.5)

Note) The values in the parentheses are relative resistant ratios(R/S) calculated from the I3, of

relative resistant mutants and wild type.
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