[(MEFRERME F175 2000]

TERRBEETRREL>ONAF D 1 2V X %FBNifSHRA /N7 E :
#-TRE Y 5 X 2 — R BE D fRBH

momE MR, = R A B R R OE R F N T W RO
CGRAERKE - ALERRFERT ™)

NifS-like proteins play a role in biogenesis of elemental sulfur and

elemental selenium: Investigation into biosynthesis of iron-sulfur cluster

Shin-ichiro KATo, Hisaaki MIHARA, Tatsuo KURIHARA, Tohru YosHMURA, Nobuyoshi ESAKT

Institute for Chemical Research, Kyoto University

NifS, a pyridoxal 5" -phosphate (PLP) -dependent enzyme which catalyzes the desulfurization of L-
cysteine to yield L-alanine and elemental sulfur, has a role in the formation of the metallocluster of
nitrogenase in Azotobacter vinelandii. Genes with sequence similarity to nifS have been found in vari-
ous organisms. . Synechocystis sp. PCC6803 contains two nifS-like genes, slr0387 and sli0704. We
cloned these nifS-like genes, and overexpressed them in Escherichia coli. We purified and character-
ized their gene products, which were named SsCsdl and SsCsd2. These enzymes acted on L-seleno-
cysteine, L-cysteine sulfinic acid, and L-cysteine. The activities of the enzymes with L-selenocysteine
and L-cysteine sulfinic acid were enhanced by pyruvic acid. The ability to reconstitute iron-sulfur
cluster of ferredoxin from Spirulina sp. was examined in vitro. The apoferredoxin was converted to
holoferredoxin by SsCsdl and SsCsd2 in the presence of L-cysteine, ammonium iron (II) sulfate, PLP
and dithiothreitol. The result suggests that these cysteine desulfurases play a role in the biosynthesis

and repair of iron-sulfur clusters in Synechocystis sp. PCC6803.
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Table 1. Kinetic parameters of SsCsdl and SsCsd2 for L-selenocysteine and L-cysteine sulfinic acid

SsCsdl SsCsd2
Substrate kcat Km kcat/Km kcat Km kcat/Km
s71 mM mM 57! s7! mM mM 5!

-without pyruvate

L-selenocysteine 15 043 35 40 0.59 6.8

L-cysteine sulfinic acid 32 17 0.19 34 0.28 12
-with 1 mM pyruvate

L-selenocysteine 28 0.70 40 25 0.67 37

L-cysteine sulfinic acid 10 27 0.37 21 046 46
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Fig.1 Reconstitution of ferredoxin with SsCsdl, SsCsd2, and NazS.

The reaction mixture contained 10 g apoferredoxin, 50 mM Tricine-
NaOH (pH 75),5mM DTT, 1 mM L-cysteine, 1 mM ammonium iron
(I1) sulfate, 20 uM PLP, and 1 ug of SsCsd1 (H) or SsCsd2 ([)) in
100 ¢l For reconstitution with NasS (&) , the enzyme and L-cys-
teine in the reaction mixture were replaced by 1 mM NazS. The
reconstitution mixture devoid of the enzyme, L-cysteine, and NazS

was used for a negative control experiment (X).
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Synechocystis sp. PCC6803 D DO NifSHRE 7 37 Bk, YAF4 YPAII L )Y AF 4 0k
VARTFAVANT 4 VBRI LTEWENE %R L7 Synechocystis sp.ilid, €L ¥ VS BB LUF
DEERBEEBEET (seld, selB, selC, selD) HHELELR T2, AENICBIFS A5 A Y AT
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BOMARETH S, KBEICBWTnifSHEEEZEFIE, 7oV RF IRy av s s VN0 ERE
DREFLFRTYEBELTHY, %-TE7 T2 —BRICBOCTHRBICH EELS5hT2Y,
SsCsdl B £ U°SsCsd2 D#EfETF 1L, THDL I ATy 2EELTH 5, SsCsdl B X USsCsd21d, #
NENBMCHR-ME 2 A5 —EEETIRAIZRHOZ LARE SNz,
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