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Three NifS-like proteins, IscS, CSD, and CsdB, from Escherichia coli catalyze the removal of sulfur and selenium
from L-cysteine and L-selenocysteine, respectively, to form L-alanine. These enzymes are proposed to deliver a sul-
fur atom for iron-sulfur cluster, thiamin, 4-thiouridine, biotin, and molybdopterin. It was reported that selenium
mobilized from free selenocysteine is incorporated specifically into a selenoprotein and tRNA in vivo, supporting the
involvement of the NifS-like proteins in selenium metabolism. We here report evidence that a strain lacking IscS is
incapable of synthesizing mnm’se’U and its precursor mnm°sU in tRNA, suggesting that the sulfur atom released
from L-cysteine by the action of IscS is incorporated into mnm®s?U. The lack of IscS also caused a significant loss of
the selenium-containing formate dehydrogenase H. Together, these results suggest a dual function of IscS in sulfur

and selenium metabolism.
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Fig. 1 Effect of csdA, csdB, and iscS deletions on the formation of "Se-labeled
tRNAs. Cell extracts from E. coli wild-type (lane 1), esdA™ (lane 2),
csdB” (lane 3), and iseS™ (lane 4), grown anaerobically in LB containing
0.1 M NaSeO3 and 204Ci of Naz°SeOs, were analyzed by SDS-poly-
acrylamide gel electrophoresis and PhosphorImager detection.
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Fig. 2 HPLC analysis of nucleosides from "Se-labeled bulk tRNA from E. coli
wild-type (thin line) and iscS (thick line). Elution positions of the four major
nucleosides are indicated by arrows.
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Fig. 3 HPLC analysis of nucleoside from *Slabeled bulk tRNA from E. coli
wild-type (thin line) and iseS ™ (thick line). Elution positions of the four major
nucleosides are indicated by arrows. tRNA labeled with 53 was digested to
nucleosides and analyzed by HPLC at a flow rate of 0.5 ml/ min.
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Fig. 4 Incorporation of "Se into FDHy polypeptide in the wild-type (lanes 1
and 2) and iseS™ (lanes 3 and 4) strains in the presence (lanes 2 and 4)
or absence (lanes 1 and 3) of added L-selenocysteine (0.2 xM). Cells
were grown anaerobically in LB media containing 0.1 M NazSeO3 and
20 xCi of Naz"°SeOs in the presence or absence of L-selenocysteine and
analyzed by  SDS-polyacrylamide gel electrophoresis and
PhosphorImager detection.
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