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Fraunhofer Institut fiir Grenzflichen- und Bioverfahrenstechnik
NobelstraBe 12, 7000 Stuttgart 80, FRG

*Institut fiir Mikrobiologie der Universitit Hohenheim
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SUMMARY

Flow injection analysis of halides with a halide selective electrode is a
sensitive method to follow changes of halide concentrations which
accompany biological halogenation and dehalogenation reactions. Less than
10 picomole chloride or 2 picomole bromide can be detected. At low halide
concentrations the halide concentration and the potential change correlate
linearily.

INTRODUCTION

Numerous halogenated compounds (>700) are found in nature. They are
synthesized, modified and eventually degraded by many organisms. The
enzymes which catalyse these conversions are largely unknown. A
systematic screening for such activities has been hampered by the lack of
sensitive assays. In an attempt to simplify the measurements of halide
converting bioreactions we measured the change of halide concentration
which accompanies both, halogenation and dehalogenation.

1. HALIDE SENSOR

A commercially avilable halide selective electrode was coupled to a flow
injection system with a flow cell of less than 50 pl volume. The potential
change upon injection of a halide sample (3-20 pl) into a halide free carrier
buffer was amplified and evaluated with an Epson PX8 A/D converter. Peak
height, peak area and initial slope of the obtained peak were equally suitable
as halide signal. For measurements of growth media and enzyme extracts the
sensor surface was covered with a dialysis membrane (20 um thickness).
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As expected a logarithmic correlation between chloride concentration and

peak height was observed above 10°4 M chloride, the slope depending on the
flow rate of the carrier buffer. However at smaller chloride concentrations
(0-100 pM) the potential signals correlate linearily with the concentration
(fig.1, corr. coefficient > 0.99). The peak height is not affected by various
carrier buffers (fig.1a). At present, with appropriate amplification, less
than 10 picomoles of chloride are detectable (fig 1.b). Correspondingly for
bromide measurements with a AgBr sensor crystal the linear range is 0 - 30
uM with a detection limit of less than 2 picomole bromide.
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Fig. 1: Calibration curve ]
(a) carrier buffer: (x) 50 mM potassium phosphate, pH 3.05 (a) 50 mM Tris/
sulfate, pH 7.5; (o) 100 mM sodium acetate, pH 4.5; (b) increased sensitivity

2. DETECTION OF BIOLOGICAL HALOGENATION AND DEHALOGENATION

For measurement of halogenating activities small changes of halide on a
sizeable halide background need to be detected. With a carrier buffer
containing? mM chloride and compensation of the resulting potential shift,
changes of less than 20 uM chloride were measurable. The activity of
chlorperoxidase of Caldariomyces fumago could be detected accordingly.
With this setup the expression of a monochloroacetic acid dehalogenase of
Pseudomonas CBS 3 in E. coli clones of the enzyme was measured. The
corresponding enzyme activity could be detected in crude extracts and
fractions of the purification procedure. Similarly an increase of chloride in
the culture medium of a pentachlorophenole degrading Arthrobacter spec.
allows to follow the overall degradation. A corresponding enzyme activity
was detected in crude extracts for the first time.

Measuring the increase of halide concentration rather than the change of the
respective susbtrate considerably simplifies substrate screening of
monochloroacetic acid dehalogenases. This has been shown with 2-bromo-
carboxylic acids of varying chain length.
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