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Mechanisms for cleavage of RCH,-S bonds catalyzed by Escherichia coli can best be categorized by
whether an alcohol RCH,OH (Scheme I) or an aldehyde RCHO (Scheme II) are the products of the degradation.
Scheme I consists of one hydrolytic mechanism and one mechanism requiring involvement of an oxygenase.
Scheme II depicts two oxygenase mechanisms and one hydrolytic process. The degradation product of 2-
phenylethanesulfonic acid is 2-phenylethanol when intact E. coli cells are used. Dideuterated organosulfonic
acid was previously exploited to narrow down the number of possible mechanisms. For instance, 2-phenyl-1,1-
dideuteroethanesuvifonic acid was converted to 2-phenylethanol which retained only one deuterium atom. This
observation removed the mechanisms of Scheme I from further consideration. We now have obtained C-S bond
cleavage in cell-free lysate. This step forward now allows us to narrow the mechanistic options to one
possibility.
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We discovered that the product ratio of degradation products changed when moving from degradation
mediated by intact cells to degradation by cell free lysate, Degradation of 2-phenylethanol by intact E. coli cells
leads to 2-phenylethanol as the primary product with trace formation of phenylacetic acid. In cell lysate, the
dominant product is phenylacetic acid. Only trace amounts of 2-phenylethan! can be detected. The cell lysate
in these experiments was prepared from French press lysate of E. coli cells grown on 3-phenylpropanesulfonic
acid as the sole source of sulfur. These cell-free lysates, after desalting, had an absolute requirement for the
addition of NADH for C-S bond cleavage to be observed. This NADH requirement removed the hydrolytic
mechanism of Scheme II from further consideration. Of the remaining two mechanisms of Scheme II, one is
a monooxgenase process while the other postulates the action of a dioxygenase. Determining whether sulfite
or sulfate is the product of C-S bond cleavage would differentiate Letween dioxygenase and monooxygenase

activity.
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An assay was developed where time points were collected and queqched with acid to prec:p_nta]tle prlotetllil.
After centrifugation, Ellman’s reagent was added and color change quantxtated‘ spectrophotoxpetpcah y. nd ci
absence of sulfite, no color formation was observed. This assay clearly esta_bhshed that sulf:te ist (e: p{)o utc
of C-S bond cleavage. No reduction of sulfate to sulfit_e could be detected in control experiments. fag ﬁn 0
sulfur bond cleavage is thus best formulated as proceeding through the monooxygenase mechanism of Scheme

IL.

DISCLAIMER

This report was prepared as an account of work sponsored by an agency of the United States
Government, Neither the United States Government nor any agency thereof, nor any of their
employees, makes any warranty, express or implied, or assumes any legal liability or responsi-
bility for the accuracy, completeness, or usefulness of any information, apparatus, product, or
process disclosed, or represents that its use would not infringe privately owned rights. Refer-
ence herein to any specific commercial product, process, or service by trade name, trademark,
manufacturer, or otherwise does not necessarily constitute or imply its endorsement, recom-
mendation, or favoring by the United States Government or any agency thereof. The views
and opinions of authors expressed herein do not necessarily state or reflect those of the
United States Government or any agency thereof.
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