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Effects of sodium bicarbonate and oxidation-reduction levels of C,-compounds on growth
and enzyme activities of a purple nonsulfur bacterium, Rhodopseudomonas sp. No. 7.

—Note—

Keiko Isuipa, Hirorumr SHinovama, and Takaaki Fupnr™® (Department

of Bioresources Chemistry, Faculty of Horticulture, Chiba University, 648 Matsudo, Matsudo-
shi 271) Seibutsu-kogaku 71: 397-400, 1993.

Growth of Rhodopseudomonas sp. No. 7 in a medium containing ethanol as an electron

donor and NH{ as a nitrogen source was dependent on the concentration of bicarbonate
under anaerobic-light conditions. Under the optimum growth conditions, about 1.93 g of
cells was obtained in the medium containing 1 g of ethanol and 2 g of sodium bicarbonate.
However, the growth of the bacterium in a medium containing acetate was independent of
the bicarbonate concentration. The level of ribulose-1,5-bisphosphate carboxylase (EC
4.1.1.39) in cells grown on ethanol was higher than that of cells grown on acetate, and the
enzyme level was affected by the bicarbonate concentration. On the other hand, the levels
of pyruvate carboxylase (EC 4.1.1.32) and isocitrate lyase (EC 4.1.3.1) were not affected by

the above growth conditions.
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KRENLEL D24 TBEFARNTCRD &L, EXRFEL
LTHY 3 /BEER=F A YAVt BEiid
BETEBHL00, ThLOEKDOFT, HEOL X §
VEEBRWTT & -V BRSBTS
BT, MEROWTHhAAVTH RIFRAET
ZHEIBONTLA. LrLichb, BRALIHE
BEE I LI»hex I v T v -V ER ST
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AL, T D5 HD—EEE Rhodopseudomonas sp. No.
TERBAWT, HEFMEMED =5/ — N LEEBRFIA
RIZR T 24T LBRANOBERER VL IZRET
MILRER (REBKEF LY v 2a) OFBCOWTH
HlLicboThs.

AERBRITIL, 0.1% W) n-T a2y —n, 0.1% R
BKFEF bV v sk EUEMY AT, TAFBHRSEY
KRR T CTEREREL BRI DDh I HE
B X L7 Rhodopseudomonas sp. No. 7 Z{# 3 L 7z.2 No.
7 BRi%, Rhodopseudomonas palustris 3B LT U5 A%,
FOrATEIb=2 ) —AFEHEIZT SR T
5.2 No. 7 BRDO ZEOEEE I, R IR Lick
g Y B, BHRORECIEFHREGLS
VCIRERE LTO1% n-T ro3s —AREE L.
BERORER01X (W) OB/ BEREEB Y ST AR
WE15/0Foaor—Mys2apnFciEgEi L
L D& VT, 30°C, 3,000 lux DXEBEK T T - 7-.
ek, =&/ —AREROKXBEL LTHVLEEITIT
REEKFF L) 0 2201w B LA, =&/ —
NERBBKRFEF Y O 23 ERE YA — b2 L —F
MEBLIcDL, AV 7 5v7 48— (0.2um) %@
LTzt $RABEKROLBTEIR, $EEEKD 660 nm
CRFA2BREEXRE L TRDA. ok, BHXKELO
RHABEBEOESEREER 0.55 mg/ml o X4 L.
MR R ORI, B OMATY 10,000 g,
0 EOROLSBEC L VED, “hu50mM ) v
FEI VA=AV v ARER(PH7.2) AT 3E
BHL, BU20ml O ELEERZEB L. Zhy
20kHz, 2 3 0OBEHEARE Y 3 BT » THRE LD
B, 20,000 X%g, 3053 DOE LT EER TV, Bbhikc
BRrMamEKE LTUToERIZFER LA, 1V
2=vM7 e Fry ) —+(ICD, EC 1.1.1.42) DEH
¥, Cook & Sanwal DFEI I »TRE LK. 1V

7=Vl Y 7 — ¥ (ICL, EC 4.1.3.1) Di&EH2, Dixon
& Kornberg O FEO K » TRIEB L. RAK=
J=nELE vEANMNRF YT — € (PEPC, EC
4.1.1.32) O FEML, Hatch D FED I > THIE L
fo. V7 e —RA-15-2) VEBEAIALKRF VS — X
(RuBisCO, EC 4.1.1.39) D &ML, Lorimer b D J
B R - THE L. MlaliEFdos v s K
W, FMETT I v HBEL LT, Lowry 5DF
B X hBlEL. BEERFDOD=2 —13, ¥
AZv~ b 757 (BB GC8A, KRHEBFID) k-
T®EE L. Gasukuropack56 (# R 7 v T¥) »FiH
LEHFTAH S A (F3mmX2m) &F 4 )T —H AT
=EFE (20 ml/min) YHAWT, 175°C I TfT -7z i%%
WRAROEERSL, HAF . + (RX=Y vF—=vodg
AZA) ¥AVTER LK.
RELLVCCEFHEGKLLT, 01X D=5/ —
ABHBILEREF P Y v A, BEEL LT01%DE
b7 vE=2 2% B\, 0~03%DEETREKE
7 bV U ARELEEM T Rhodopseudomonas sp. No. 7 D
EEFFBT T No. 7 BRit= & /7 — LERIZ B
T REAFES ) 7 2 EBRINTIRZ LA LEFT T,
¥l, TOBRENMEVBEIIL, B8 -1
DRELBFLTCTHABTREL L. GRMAREE
i, BMINTCREBEAKRT MY v 20BEMN
0.01~0.2% DT, TOREHFA LTHEMLI.
MRRBEL, 0.1% D=5/ —1 (21.7mM) X LT
REBKFEF b ) o 2 BEEA0.2% (23.8 mM) DB
BRAZELK (Fig.1). 2D1.00g=%/ —ATRL
T2.00g DIREEKFEF bV v o (ZEEREREL L
T 1.05g) &I LIS} 5 8% T, #5100
R EE O MIBR IR 12 660 nm 1 31T BRI LT3.5
WWEL, ThIIRKRIX1.93g (EHEE) /1oy
Lic. ZhoDHEMUCKRER (=27 -4 & “BiE
RFE, 2.05g) Hich OBEREIT4.1%TFE L.
—J7, 0.1%ERE> + UV v a (BEBRE LT 0.732g/0)
BT, AEOAFT PO RBAES +
VY ADHFEDREZIZEALHEINDC Litlk
< WTFROBEC S CTHHRMENERILISIEE
SRHEBINI (Fig. 2). ZOBEF + Vv ax A
TEER TR, T BRAMITMRE A 660 nm Ik
FAE2BREERCT, $FX*%1.40.770g/l, EHER)
fETH-1. UEOERE, WThoEERICK
Th, FHICHEMLCKREAEF Y v 2B R 2
THLDREED ADHEBEIERE L T oA, 4
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Fig. 1. Effects of bicarbonate on culture of Rhodo- Fig. 2. Effects of bicarbonate on culture of Rhodo-

pseudomonas sp. No. 7 in a medium containing
ethanol as an electron donor and ammonium
chloride as a nitrogen source. Cells were incubated
in the salt medium containing 0.1%(w/v, 21.7 mM)
ethanol in the absence or presence of 0.01~0.3%
(w/v) sodium bicarbonate. A: Growth. B: Con-
sumption of ethanol. Concentrations (%) of
sodium bicarbonate: O, 0; ®, 0.01; A, 0.05; ™
0.1;v,0.2; @ 0.3.

o bR bR Eht:, BF, ROS%ER
CARTWIWEILEDND, RADTAAT VAL
RHieEETHCIMERDSH. Lo L, Rhodopseu-
domonas sp. No. 71X =4 /) — A% REEKFEF + VY 7 A
DHFET T, M TOFEC»r b hiel, Thb
TtAY T ThE BRI CEERS ~GER LT
BIERRBELTWAELDERS.

Rhodopseudomonas sp. No. 7 i3 BERM 7 v 2 — L HR
KEBER, 717 e FBRKKEER, 7 >/ -CoA HEL
BR, VvV IBEREEXR IVICD LFEA ICL
PETAZEMNBEINRTWAE.O =8 — ALY
EEERIZ TR 7 2 F L-CoA %R T, 7V Ax v
LMBERERY N LTREIIA TS0 EEZ LR T,
5. LosLiedis, ERLcX 5, KEx=5/ —
LA IETR L OMTREE TV REBKAE S
FY Y ARDBELTADOR, BEEFIBRCINEE L
VI LA ERT WS, Lichi-T, KB
B B=2 /- AFIRARORBNL, EFSFIAROLH
EHB L T W BEETHEZ ETFHREIRS. 2
T, =%/ -, EEOMCd EEOFBEEE YRR
OV EFHEMA L LTHVTEERE L No. 78D
ME,sLHERYARL, ThENITDOWTICD,
ICL, RuBisCO, PEPC DB EEK LV~ (BEE) %
FANTo (Table 1). 7eds, KB LB v =8, =2
7B, LB, e vEBERFIA L CoEBT B LT,
HEEEOBE L RRICRBAKRF ) Y 20FEDCEE

pseudomonas sp. No. 7 in a medium containing
acetate as an electron donor and ammonium
chloride as a nitrogen source. Cells were incubated
in the salt medium containing 0.1%(w/v, 21.7 mM)
sodium acetate in the absence or presence of

0.01~0.3%(w/v) sodium bicarbonate. A: Gro-
wth. B: Consumption of acetate. Concentrations

(%) of sodium bicarbonate: O, 0; 4, 0.05; ¥, 0.2.

NEETAZ ik ot. ThOoDEBBMCAETL
eI DVTE, RBAEF Y v 2 0FEDHE
DRI 4 BOBROMBIA v~ Viiz L A EEEY
25 bdlehote. HMRRMTOBEEREO VL
HHELTARBE, ICLIX, =%/ -1, BFRICE
FLicflaoM sy ~rTthotedl, Thbd
YMOXBERAE LIMiREEETS LRV
XA ThHote. “hiex LT, PEPC DV ~LiIxR
RN ICD & A A MBI Tk & A K EHERD
Bhieh-7te. RuBisCO @O VXA onwTi, £
B HENE Ve h b, SMEM TR EieES
Bo bR oteh, EEOFIBRICREEKE S Y
v ARSI EL TR - A EBMRTET
BUVEHARTR L. X6, =& - AFIBE kT
% RuBisCO D v _AZDWTIL, BEHUCEHI LR
BKFEF M)V ADRECEEYFAICEZA, T
B E 2%0.1%, 0.2%, 0.3% = 35\~ T, 97.6, 136,
156 nmol/min/mg protein &, ThLHhEE D ERIZ
X o CHIlROBERO Vv~ LR L. ok, B
PRVCKERERCB UL, REBKEF ) 7 A0F
EOFESHMIENOBRD VS LICERTHZ Ll
Mot

Ll Ed X 51, Rhodopseudomonas sp. No. 7 (3= X / —
W EEB Y EE & LICBARE, —HRBEEY L
THRNOBILET 7 v AXREA L, WAool
Bz, TR BRI MR ER L. &
Dr5ln=x —n EEEECAT L-HlROR T, M
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Table 1. Enzyme activities in Rhodopseudomonas sp. No. 7 grown on various organic substrates.

Enzyme activity in cells (nmol/min/mg protein)

Growth

substrate NaHCO;, Isocitrate Isocitrate Phosphoenolpyruvate Ribulose-1,5-bisphosphate
dehydrogenase lyase carboxylase carboxylase

Ethanol —*

+ 337 28.4 3.90 97.6
Acetate - 296 28.0 3.86 59.0

+ 353 28.0 3.51 58.5
Malate - 225 5.67 2.08 55.8

+ 262 5.31 3.00 58.4
Succinate — 295 6.29 2.46 73.8

+ 380 3.99 2.64 71.0
Lactate - 216 6.89 2.70 42.2

+ 316 5.99 3.03 61.2
Pyruvate — 386 10.8 3.59 60.9

+ 405 9.13 3.57 62.8

The organism was incubated in a basal salt medium containing 0.1% growth substrate without (—) or with (+)
0.1% sodium bicarbonate, and harvested in the mid-logarithmic growth phase (24-40 h).

* No growth.
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