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The activation of nitrate reductase by monovalent cation.

Kunio YAMAOKA

Abstract

The study of denitrification by the cell is worth notice for its genetics and water waste treatment.

Stimulation of denitrification ability is useful for these purpose.

In this study, monovalent cation could activate the nitrate reductase of Pseudomonas denitrificans.
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RSERREIR (X D = 2V ¥ — IR & U TR ICEE
Thb, ZOEHKOERIZNESESRPDAEPD T
72 HEE L ORI AEX DR A 5 & RUVITHIRD
Hrhs b 0Th 5023, BAIHEETD % Pseud-
omonas denitrificans % Fiu % QRS TTEE REDHIH &
OBROEHILEZHNE U TR T-> T 5, 20D
KEETE U TC—linF Ak P.denitrificans DR
B TIEEP R (AT 2L L% Bcd, COWE
LD FERIC DV TIZOBERIC L 5, @BREDORMN
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£, O~OORIR DOV TRETHEINT, X@ODKIT
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EENTW S T & 2HEREKRIZDTUTRET 5,
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a) ERBE K
Pseudomonas denitrificans ATCC 13867
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e PED AN 512 Nishimura 5 O EIC -
72, Bib, BEORTEROHT 4 553513 Yeast Extract 0.5g
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NaCl 0.6 g #1008 D7KIT & 2> U T3 TIT- 70, RilEE
2%, RoABEEZELRN KNOs10g, NH.CI 1g,
Nas-Citrate 6 g, KH2PO4 0.5, KsHPO41g, NaCl
0.5g, MgSO4 - 7H20 0.2g, FeSO4 - 7H20 10mg,
CaClz 20mg, CuSO. - 5HzO 1mg, ZnSO4 - 7H20
1.1mg, MnCl: - 6 H2O 0.1mg, CoCl22mg, Nagz
MoOys » 2H30 2.5mg, Na2SeOys - HoO 0.2mg %7K
11ice » UtcEss? fviz, (PHT7.0)

BRI A HEEIIE L O U, REE RO
OV TIRIFLIEER DS LA 2R EIAS, BN
BAaR e % He ¥ 2B LI, BER
30°CITiR > 12, [ALEIREH D & 2 F DB OIEFED T2 91T
ZEEHIAR T H> 5 NHCl %2R x IR ANTU Tz, XL
RIDOWER 2 HOEDERED - Hicid FEEE#o ¥ 3 T
LENT U Tz, TEFERS R 19RFRARI# & U 1o B ODIERERE
13580 nm TOEE TRU I,

SNECETEOE AR EE % (4000rpm 10min) 33mM
DY CEEEER (KPB) T3 [Epkks, [FEE BRIk
1R,

C) BB B EMEAIE

TeieE B TEYE OHIE I EEE ¥ 0.2ml, KPB (
IM) 0.2ml, KNOs (100mM) 0.2ml, Methyl violo
-gen (0.9mg/5ml) 0.4ml %3 E: Bicm A, 30°CT
Smin JEL 72, % D% NaHCOs (50mg/Sml) &
Dithionite (50mg/5ml) % &bz 50.4ml AR
BMAFORLRBEELD 5, LERDOSEO R TR
WEH2mlic/iz 2 X5 WK2PMATE L,

[ 30°C, 5 minf7uy, RTHEBICEE 5 UlE
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%1 % Sulfanyl amide 1ml &, 0.02% Naphtyl
ethylene diamine 1 ml 2% 3, -5_[(%20%@%5591{@ o
M2 BIET %0

B KNOg O£ IREEHIC EicR I A
5T XX YIERL Iz, ' -

¥, EiEEIXO0.D. =1 O¥EI T1.64mg cell/ml
EUT, - _ -

d) EREETEEENE
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iz KNO2%2 A NO-24 4> O ETHEEZEDL
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e) BOHFA I & &ML

REEFRIGERE, PG TERRCRERE O F 4
B RMA, 30°CTIRHRE > T2, BEO &% &
BUL, 33mMKPB /AR CHELVEE K E LI, TOH
BB 2 0 F A U AERER E LT,
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FRISD OAHHERHWEL T >, ERRERIC1 %1
UD bV BIA & REL, WU (hr) o Z
OHERUBFRE & U TRV, BLEOEER Y v~y
2 ERCIERRMITAT 212,

g) BHAN~DONOs- {1 A>DEDVAH

HEEKZ NO-34 4+ 2B ARCEEL 30°C T
1R A > % o < — b 3, SRS B S RHERE T
BRI T2,

3. BRIER

A, DL CHIEI I ERRE, LE% SHEE
8, NMOIEBREBBICEERL 1B L > #mIEL,
R TR DY B #RTc, (Tablel) RITRT LD
W1 F 4 2 BOCEERVTh § 2 OWEEEEGEE
P33~ 8 fELIRBINTIERL T AT e b, 0
A2 Mlin F4 2~ Th b Mgt 13FaA & M2 X
FUWIE > oto, Fio, Ba?r, Ca?t 3k Bk bk
b, FEERRE LIS Do 12050 18 b BE) RERU
72o 17, JEEMEEOF L LT Mannitol, Sorbitor %
T3 2 O%) B 1l F4 v idmd Ridsd -
720 COREIBETHESHA L U TMethyl viologen’ [
Wizig4 3 Formate » VL3546 &K BUER%Z R
UTze LLEDRERIZ T OFIRIZ T ORGP EICEELD
BT X5 b DTRZINVT ERZRUTV S, 2L TLD
BF AR L DU #HR5I2» NaCl 2 £ &

Table 1 Increase in the in the nitrate reducing

-~ activity of cells in the presence of various salts

Nttrate reducing activity
(nmol of nitrite formed/min/mg-cells)

Ad%gfg'ﬁ;l Electron donor
- Methyl viologen Formate
None 62 27
NaCl ans 180
KCl 306 170
RbCl 224 126
CsCl 308 144
NHCl 260 143
Na2SO04 477 208
KNO3 198 122
MgSO4 56 - 14 -
MgCli 62 41
Mannitol 112 57
Sorbitol 118 54

¥ Cells grown under denitrifying conditions were
suspended in 0.033M potasium phosphate buffer
(PH7.0) and incubated with indicated additions
at 30°C for 1 hour,

UT& D iF LUF NaCl % VT iEH Lo 2
T-1, '

B. #F 4 OEHALLIEN LB D 0 74 W e &
SBART 22T, (Fig. 1) RUTRT X 5 s
ftid o 74 BENC AT BT 5 2 e By S hiz,
COfEMIZE T, EFHESGEOEBICR L5 eh 512,

C. COHF A5G & BFRE DN, & DBIGR % R
THHMT, #HF4 41K chloramphenicol (
CAP) %#7F& 2125 CAP itk 2HE IS LR
Do NLhr o1z, (Table 2) #E- THE HRE OB
DR & A Arbe T § BER AR ITbh il e 7z
WeEzbns,

D. in vivo Ti3 NO3-—-NOz2-—Ng DTG KIEH
5 EEALNBY, RACHELET % EHNEEETEED
TGS F A CEI NI, Rl ERYERE TE:
PIEKT ARIEEES D B, COEPBEUIKEEY F4
RUBNC X ) FERERR TR ISR A SRR S U L
EWTER I Nz, (Table 3)

E. WEERZEITCREII DI KIIED NO3-D & hIAAITHE
EBARL TV A ATEEMED D % O THEEE & 7 F 4 AL
EixicdT s NOs~ A2 DL YAABERHH LI,
(Tabled ) »F 4 » MLHHEKIIHREEIC AN NO3- D
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Fig. 1 Increaae in nitrate reduction by NaCl

Table 2 Effect of chloramphenicol (CAP) on the
NaCl-induced increase in the activity of
nitrate reductase

Additions ——— T o T
Electron donor
. Methyl viologen Formate
None 0.067 0.029
NaCl 0.565 0.207
NaCl+CAP 0.580 0.233

ED CAHBHER L TONIRNT Edbh - 12, 12, data
2l TR0, AR NOg 22873 5 IWWTh F#
CRELEELUINCE VED LN,

F. D LOEBEED D 774 1T X 575 HAIIR%
R EBRVIEELI N T A0 TRV &2 4
CEDHKD, 2 THF A UMPEL THRMEAL T8
% b b L ML RERIER U 1 BRI O TEE 2l
Utz (Table 5)

LS G AR

{Electron donor; Methyl viologen)

Table 3 Changes in the activities of nitrate
reductase and nitrite reductase by NaCl
treatment of cells’

Enzyme activity

Enzyme dEét;C;Ir'On (Relative activity)
Control cells NaCl-treated
§ cells
Nitrate Methyl
reductase  viologen 100 368
NADH 100 360
Nitrite Methyl
reductase  viologen 100 91
NADH 100 97

Table 4 Effect of NaCl on the incorporation of

KNOs
Cell Relative factivity NOsincorporated
ells 0o :
nitrate reductase (nmol/mg cells)
Control 100 0.12
NaCl-treated 430 0.15

Table § Increase in the activity of nitrate

reduction during incubation of cells with NaCl

Nitrate reduction

Incubation (Relatlve activity*1)

Assay
(Ihour) Electron donor
- _Methyl viologen Formate
—NaCl Intact cells 100 100
Homogenate*2 321 205
LilaCl Intact cells 573 391
Homogenate*2 793 424

*1 ; For each electron donor, nitrate reducing
activity of intact cells incubated without
NaCl is defined as 100. Relative activity of
cells before incubation was almost equal lo

100.
*2 3 Toluene-lysed cells.

Intact cell 1T~ Homogenate 124 % & I 5 H i hz
EEMLIEAT A LD 512, UL W F 4 0H
B O Homogenate (3 RE D Z T~ 2.5(54 @
FEMEEAZRL TS, DT ERBEEEDE I F I
KEHFEHEEN TV AL L 2RTEIDTHH S, HF
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Frek hEHLIN 2B DT AHTRS S
b3, P. denitrificans % Toluene XL % FAREL 12
BREIR 2 DO REL T BT F 2 2L T § ISk
DEREALNILD 512, CEREZMED X b Rids st
DILE, ) DT &b, IFFrRXAER LTI
intact cell DFEFEDNEL T EHEL BN, £, B
Mage LiEMEALE OBAR L SBROHED—DOTHHH,
SRS 2 B2 T e { YRR, BERRIR S
EL AEDETY, TOFEMEY, MBETHEED B
AEEAE DTN OBEFRICEN R % b 2O M REF L T2 E
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