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A Control of Nitrite Accumulation in Growth Medium

tor Escherichia coli by Cysteine and Glutathione

Mitsuko KATO - Atsushi NARUSE - Kunio YAMAOKA

Abstract

Dissimilatory nitrate reductase (DNRase) in Escherichia coli cells grown under anaerobic conditions with
KNO; was activated upon incubation of cells with NaCl and inactivated with cysteine or glutathione
(GSH) . Cysteine was shown to exert its effect, at least in part, after conversion to GSH. The above
mentioned results were obtained on resting cells. In this report, cysteine effect that decreases the amount

of NO,  in the growth medium, was studied.
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Fig.1 Effects of NaCl concentration on
cellular activity of DNRase

Cell grown under anaerobic condition was incubated with
NaCl before enzyme assay. Cellular activity of DNRase
was assayed as described in Methods.

NaCl TR L 72454, DNRase ififEiz k& < LA-L,
0.5MTHAk & % »72(Fig. 1), —7, &7 3 /B THI
B LA, 3EAYDT 2 /BlE, DNRaseHtIC
KELHEBEE 2 o2, Cys DAHEEZETSE
72 (Tablel).

Table1 Effects of amino acids
on cellular activity of DNRase

Amino acids Nitrate reductase
(2mM) funits / gcelis ]
None 18.9
Ala 16.8
val 16.8
Leu 16.8
lle 16.1
Gly 18.4
Ser 18.8
Thr 8.2
Met 18.6
Cys 11.0
Phe 17.8
Tyr 17.4
Try 18.3
Asp 18.7
Glu 19.8
Lys 18.6
Arg 17.0
His 17.8
Pro 18.2

Cells grown under anaerobic conditions were
incubated with amino acids before enzyme
assay. Cellular activity of DNRase was
assayed as described in Methods.
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L.

—F, EMEEWE TH S GSH IF, ZOWKT 2/
e LT Cys 3#&ATWA, #ZTGSH # Cys Digi
CREICHET L2 25, CysiCldRiF W oo,
DNRase iflE # L F 8¢ 5 2 L 272, X 5 ICHKBE
Pt iz NaCl R Cys 22 ThH, ZhoDiEHAL - Ak
AL R -2l s, TS DEALITE
OREEENMLTELR LD EEZ I,

LAL%ah s, 22 TORER, WiHE bl i
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BRI c Cys 2 1 mMihn L, B4 & 55 ~DNO,~
LR ICOWTORKEZENE #< (Fig. 2, 3).
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Fig.2 Effects of cysteine (1 mM) on
growth of Escherichia coli
Cys (ImM) was added to growth medium.
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Fig.5 Effects of glutathione (5mM)
on nitrite accumulation in growth
medium

GSH (5mM) was added to growth medium. The amount
of NO,™ in the medium was measured.
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Fig.3 Effects of cysteine (ImM) on
nitrite accumlation in growth medium

Cys (1 mM) was added to growth medium. The amount
of NO,™ in the medium was measured.
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Fig. 6 Reduction of cysteine concen-

tration in the growth medium

Cys concentration was measured as described in

Methods.
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Fig.4 Effects of glutathione (5mM)

on growth of Escherichia coli
GSH (5 mM) was added to growth medium.
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Fig. 7

Reduction of glutathione con-
centration in the growth medium

GSH concentration was measured as described in
Methods.
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Fig.8 Effects of cysteine (1mM) and
glutathione (1 mM) on growth of Escher:-

chia coli
Cys (1mM) and GSH (1mM) were added to growth
medium.
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Fig.9 Effects of cysteine (1 mM) and
glutathione (1mM) on nitrite accumula-

tion in growth medium

GSH (1 mM) and cysteine ( 1 mM) were added to growth
medium. The amount of NO, ™ in the medium was measured.
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