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Effects of glutamate, ethanol, n-propanol, and malate on growth and glutamine synthe-
tase activity of Rhodopseudomonas sp.—Note—Takaakr Fuji, Masaaki TARUZAWA,
Masakt Mivanaca, Akikazu AnNpo, and MINORU Yamuki (Department of Agri-
cultural Chemisiry, Faculty of Horticulture, Chiba University, Matsudo, Matsudo-shi,
Chiba 271, Japan) Hakkokogaku 64: 71-75. 1986.

‘When Rhodopseudomonas sp. no. 7 was incubated in a salt medium containing ethanol
or n-propanol as an electron donor and a carbon source under anaerobic conditions with
light, its growth rate was higher in the presence of NH4+ than glutamate as a nitrogen
source. In contrast, the growth in a malate medium was favorable when glutamate
was used as a nitrogen source. The bacterium showed no diauxic growth in the salt
medium containing both alcohol and malate, and consumed these substrates simul-
taneously. In the mixed substrate medium, it grew at a greater rate than in the single
substrate medium, The activity of glutamine synthetase of cells grown on alcohols was
about 3 to 10 times higher than that of cells grown on malate. This difference became
greater when glutamate was used as a nitrogen source. On the other hand, the activity
of glutamate synthase was almost the same regardless of culture conditions. No activity
of glutamate dehydrogenase was detected in the bacterium,
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54 (2m, $3mm) & * v Y 7T—HRICEHR (20ml/
min) ZFNT 175°C i€ TFT -7z, L-) v T EEIIST
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) yITB) ERAVTERL. HEEROBMERIIE
EH D 660nm BT AIWREZRELTK DL,

(BOLE 1.0=0.6mg - REARESIKE/ml) EOEREH
DERE 10,000X ¢, 1053 DF LI BEETT > THEB
LicDdb, 50mM Y vEH ) v L 45E®K (pPH7.2) i
THEHEL, TO 400~500mg (HHEEIEY) % 20
ml FEEERICBE L, BEEMEREERES (Ohtake,
5201, PZT) % T 20 KHz, 2 FR0MES 3 [HfF
ST L. BONIEREE 20,000Xg, 2053/
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I VERABREERTE T Alef 5P DFEEICHE - T 30°C
KTRIEL:. BERSRA I/~ VviEREEH K
(pH 5.0) 150 umol, EDTA-Nas 7.5 umol, 2-4 % v '
wEEEF Y L 2.5 umol, NAD(P)H 0.5 pmol,
L-7 & 3 v 30 umol, Mgk 0.1~0.2ml 24
CRISK 3ml ZAVTT-/k. g 3 v ABRER
{E k(3 Shapiro!® OFRKICH » THIE L. BERKIG
34 5 —-EEEEE R (PH 7. 0) 40 umol, L-7'v
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ZROTIT-%. T 37°C It 10484 v Fax
—bUL7cDb, 10%FeCls 4.3ml, 24% Y 7 0 VEE
B 1ml, INHCI0.5ml, 7k 6.5 ml 2 & 72 2 $ApR D41
% 2ml 2L TRIGZIED, £ LIcsrvg 3 VEE
Dt Fo+4sf%e 540nm ORXELDEREL, &
WaRDIc, svs I vEBRKRERERZ 3ml G
i b Y) 2-EBREER (pH 8.0) 150 pmol, 2-F % v 7
W& VB 150 umol, NAD(P)H 0.75pumol, NH,CI
20 pmol, MnClz-4H;0 30 umol, §BREHH & 0. 1~0. 2
ml 2 &L RIGHZE VT 30°C i TRIE L. Wik
MHBRD & 2 ) BITEMET VT I v 2EEE L
T Lowry 5 DRETHRIE L.
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Fig. 1. Effects of nitrogen source on growth of Rkiodopseudomonas sp. no. 7 in me-

dium containing ethanol, z-propanol, or malate.

Ethanol (A), z-propanol (B), or malate (C) was added to the culture medium as a
carbon source at the final concentration of 0.1%% (w/v).

(O) and (@), growth; (A) and (A), consumption of substrates. Open symbols,
NH,CI as a nitrogen source; closed symbols, sodium glutamate as a nitrogen source.
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BOEL L »7-. F7c, Fig. 1 LFAkEiC, EREMSS

1
o

&
o
Consumption of ethanol
and malate (gA)

00lg 30 100 150 0 80 100 150 °
Time (h)

B e
2.0 2
20 408 .

o0 ! S
@ 3,
®os ®
8 %5
- fos§ g
g0l z
s ge
3
[C) § ©
0.01 1 L 1 1 1 1 o
o 80 100 150 0O 50 100 180

Time (h)

Fig. 2. Growth of Riodopseudomonas sp. no. 7 in
medium containing both alcohol and malate.
The bacterium was incubated in a mixed medium
containing ethanol and malate (A) or a medium
containing z-propanol and malate (B). Alcohol
and malate were added to the medium at the
final concentration of 0.195 (w/v). (O) and (@),
growth ; (A) and (A), consumption of ethanol;
(V) and (W), z-propanol; (O) and (M), malate.
Open symbols, NH,Cl as a nitrogen source;
closed symbols, sodium glutamate as a nitrogen
source.
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CRAIRIE ZBALRER (REBKZEF Y TL)® O
BNMISRETE D -7,

Pike & Sojkal® |3 L-) v = (3.5mM) &' ) &
o—/v (64mM) ZB4& LU7EMT Rrodopseudomo-
nas sphaeroides PS5V A F ¥ —HHEERT C &L
L, 7'V to—nwitk->Tr/ ) taFir—+, 7k
oY) VERKEERESFEINIEEHES LT
Wa. =7, kR 13 R sphaeroides DSEFEE L 7 u v&°
A VB FRICFR TAEECOVTRNTN S,
Rhodopseudomonas sp. no. 7T TRIBAEEGEH, T3
Hb, 0.1%x %/ —n (21.7mM)-0.1% L-Y) v ITE
(7.4mM) 1 X T00. 1% n-7as¢ /) — i (16. 6 mM)-0. 1
% L) ¥ I8 (7. 4mM) ehch TR EHE ASRIBHCF R
TN, VAFV-HEIBEINTETD. 20BHEO—
DELUT, n0. 7T BT — VOB ICEFRT S
Ta—VEOKEESRE, TATE FBRARER, TV
v CoA AHEBEREZVTNOGEERIICERYTECE
MEZONE. LLLEBHMHE, &/ —nE n-Fa
2% = VOHRRBIRERIDIEDRIE >TNBE L LD
FHRINZODT,” ISR E M LEDDS.
BB, TH/)—n& nFur) —LEENETN2EE
(43.3mM, 33.2mM), J v TEEZ 104 (74mM) K&
DIBSREHICBNTD, AERIEEELTHEEL,
VA FV—-HERRI SN, ThYEoTva—
NVBETRABHESE ULh 1.

PIE, Rhodopseudomonas sp. no.7 ®Fnra—ju
50V} v TBEERIBLTOEBICL, ERFRICX
DEREREND D EBERIN. T, FEIRS
Wi VBEE—DRFELSCICERRE LTERET
EWNZEDPFORITE >TVE® OT, RERET
THEE UIHIRRICONT, Fvg 3 vEBEOREBEER
RIEHEZF A~/ (Table 1). 7z 3 VEBARESRE
HROTNOLRMTH 5. 0(nmol/min/mg-protein)
#TH-7c. NADPH {REfME/ v 2 § VEARBR
EERBREINGE» 7. —F, 7FvE I vARESR
EHICBE LTI, EBRFCE > TELVEISEDS
N7z, TIbb, ERFCIvE I VBERVS E,
BALT Y E= 9 LDBEAITHN, WTWOEFTEEIC
BOTHERESER L. 2T TR @onT
WBBETH B D220 KEDEAICIT, BTz
—NVEEBRERICAVS L, EREOEHICLIDS
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Table 1. Enzyme activity of glutamine synthe-
tase and glutamate synthase in Rhodopsex-
domonas sp. no. 7 grown on alcohol and

malate.

Enzyme activity of
Nitrogen Growth (nmol/min/mg protein)
source substrate  glutamate glutamine
synthase  synthetase

NH,CI Ethanol 5.80 322.0

n-Propanol 5.81 377.1

Malate 4,47 94.0

Glutamate Ethanol 5,31 1057. 4

n-Propanol 5.40 1538. 8

Malate 5.10 167.7

Culture conditions were the same as in Fig. 1.
The bacterium was incubated for 48 h in an
alcohol medium and for 78 h in a malate me-
dium.
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