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We have purified and characterized three NifS homologs from Escherichia coli, CSD, CsdB, and IscS,
which appear to be involved in iron-sulfur cluster formation and/or biosynthesis of selenophosphate.
All of them catalyze eliminations of Se and S from L-selenocysteine and L-cysteine, respectively, to
form L-alanine. We substituted Ala for each of Cys358 of CSD, Cys364 of CsdB, and Cys328 of IscS,
which correspond to catalytically essential Cys325 of Azotobacter vinelandii NifS. The enzyme activi-
ty toward L-cysteine was almost completely abolished by the mutations, whereas the activity toward
L-selenocysteine was much less affected. This indicates that the reaction mechanism of L-cysteine
desulfurization is different from that of the decomposition of L-selenocysteine and that the conserved

cysteine residues play a critical role only for L-cysteine desulfurization.
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i, = arF—CORMEZ TAY-ERICBLT, BELHETIETF (nifSEEFEY, NifS)
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T4 VBICERLCL-TI9 =V 2ARTIRSEMET A2 ) FRHUVBRETH 205, FHREIINT
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Table 1. Kinetic constants of three NifS homologs from E. coli

CSD CsdB IscS
Substratee V max Km V max Km V max Km
units/mg mM units/mg mM units/mg mM
SeCys 6.26 NDe¢ 83 6.4 31 0.35
CSA 6.0 7.6 38 39 0.30 26
Cys 0.95 0.40 0015 0.63 054 0.93

aSeCys, L-selenocysteine; CSA, L-cysteine sulfinate; Cys, L-cysteine
b Value measured at a substrate concentration of 12 mM.
¢ Not determined because hyperbolic curve was not apparent within the concentration range tested.
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Fig.1 Proposed reaction mechanism of desulfurization of L-cysteine catalyzed by A. vinelandii Nifrs® |
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Fig. 2 Activities of the wild-type and Cys — Ala mutant CSD (A), CsdB (B) and IscS (C). The spe-
cific activities were determined in a reaction mixture containing 12 mM L-selenocysteine (SeCys), 90
mM L-cysteine sulfinate (CSA) or 60 mM L-cysteine (Cys) as a substrate. The specific activity of the
wild-type enzyme with each substrate is set at 100%. Wild-type and mutant enzyme activities are shown

in white and black bars, respectively.
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Fig. 3 Proposed reaction mechanism for the selenocysteine

lyase reaction catalyzed by CSD, CsdB, and IscS.
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