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Fig. 1. Some chemiosmotic energy transducing systems
in the cytoplasmic membrane of bacteria.

(Konings and Veldkamp 1983)
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Fig. 2. Interaction between energy-generating and
energy-consuming processes in bacteria.

(Konings and Veldkamp 1983)
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Table 1. Proton Motive Forces of Acidogenic and Solventogenic Cells of C. acetobutylicum

grown in a 2-stage Chemostat.

pH Culture Dilution Rate

(he ) External Internal pH ApH A¢(mV) PMF (mV)
pH
Acidogenic
5.5 0.32 5.35 6.32 0.97 -141 -199
Solventogenic
4.5 0.072 4.37 6. 39 2.02 - 46 - 167
4.0 0.032 4.20 6.07 1.87 -85 -197

Cultures had been taken to anaerobic pressure tubes before

"C-salicylate and *H-tetrapheny! phospho-

nium ion were added. Subsample (1 ml) taken from the tubes was centrifuged using 1.5ml microfuge
tubes contained 0.5ml silicone oil mixture heavier than medium but lighter than cells. The radioac tivities
in cell pellet were counted to calculate internal pH and membrane potential.



Fig. 3. Electron micrographs of Clostridium acetobu-
tylicum ATCC 4259.

a. acidogenic culture

b. solventogenic culture

Bars represent 1um.
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I} wgteh o] #EHE 608FMH HES C.ace-
tobutylicumfiflup ol 4 2o PaEE 71 R =
A vk+ #% (Cho and Doy 1973) &b —F 3},
ole) g MG Lol 2ol 7} ofu 3t Moo=
protonated fatty acids & &M FEish=x
= A Yot MfEN KEEE e sol-
ventogenic cello] 4 protonated fatty acid ¢
Eiwttel 25 ohe} Mg Ih4te Wy
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Table 2. Disintegration Efficiency of Solvento-
genic Cells by physical and Chemical
Methods.

Disintegration Methods Efficiency Hydrogenase

(%) (M H, mg

1

protein”',
min~")
Lysozyme 0.04 < 0.01
French Press 0.50 < 0.01
Sonication 0.01 < o0.01
Blending with Glass Beads
(0. 12-0. 18mm) 0.03 0.01
Mutanolysin(Sigma) +
Agchromopeptidase (Wako)
(24 hrs) 50. 40 0.68
Mutanolysin (1 hr}
- French Press 7.84 0.64

Mutanolysin (1 hr)
-Freeze-Thaw French Press 43.00 3.25

Pronase (2 hrs) 89.00 < 0.01

Table 3. Distribution of Alcohol Dehydrogenase,
Acetate Kinase and ATPase in Soluble
and Membrane Fractions of Cell- free
Extract.

(Activity (uM. mg protein™'-min~")
Acidogenic Solventogenic

Soluble Membrane Soluble Membrane

Enzyme

NADPH-Butyraldehyde
Butyraldehyde NA NA 0.31 0.07

reductase

ATPase 0.01 0.03 0.04 0.04

NA : not assayed

Cell-free extrace of acidogenic culture was pre-
pared by passing through French press. Solvento-
genic cell suspension was treated by 50U/ml Mu-
tanolysin (Sigma) at 37C for lhr, frozen, thawed
and pressed in French Press. The cell-free ext -
tract was centrifuged 150, 000xg for 90min to se-
parate membrane and soluble fraction. AT Pase was
assayed by method of Riebeling and Jungermann(15).

ol BiCsEv of 7ol pifsl E¥FE Sl induc-
tion 2} FEEAMY (b7} [HlEFol Aol dS find
atodct uhek KEgWE o] HH%RE o] solvento-
genic cellNZ #&iBE F sickd ol & EFE7}



periplasmic spaceol fF7F % ®hEfEo] ot
butanolg 4 s+ NADPH - butyraldehyde
reductase® iEffEel cytoplasmol] 9l Hog
vERstct (Table 3). o) #3%E -2 iR RBuEE
of HpEt ¥ BERE £rESl T Hifke miE
FEvth ol WA KRS MiA ]l TolAAl 5
o oixh #ifaE @@ d 8-S solvent® EiT
ol #fkstz wiEslog 59 F protonated
fatty acids7} #lENE HAHA Esle 7o
vt

E¥MEMO2 A : Baronofsky et al.,
(1984) o] = =gt ufo} Fro| fifEgito] gl M
FHEE S EENOR FIRS o jEih] 2
3t BEEHE 2 BiFM o] lon] ERERE ol un-
coupler £ fEMI8ted jJAF 22 449l mu-
tation ©. 2 = (M EKE HEY + 9l 2
2l Mol Sle HikkE FolA cellulose &
B ERaEE sl A v (C. thermocellum) —B L%
% C, compound & H-¥| chemical feedstock 2
S 4 = HH (C. thermaceticum, Bu-

tyribacterium methylotrophicum) % FE¥MY
o2 FIH dTRetEe] & MAgE o) & (Zelkus
1980). MEEMHIE o MtiEm(E-S 's%%l °l&
= XM FRY Ea BIZEEE w33}
o] o] 52 oo fitEEMES YElIAIY 4 e
Zolct,
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