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Table 1 Stoichiometry of disproportionation of sulphite or thiosul-
phate by Desulfovibrio sulfodismutans

Sulphite Thiosulphate
Sulphur compound consumed 15.9 8.9
(mmol)
Sulphate formed (mmol) 11.5 9.1
Sulphide formed (mmol) 3.6 8.5
Ratio of sulphate formed to sul- 3.19 1.07
phide formed
Cell dry mass formed (g mol of 3.2 2.1

sulphite or thiosulphate)

Cells were grown for 12 days at pH 7.2 and 35 °C in 1.2-litre bottles
with defined mineral medium? in the presence of 2 mM acetate as carbon
source. Sulphite was added in three incremental portions to avoid toxic
effects. Sulphate, sulphite, thiosulphate, sulphide, cell dry mass and
protein were determined as in ref. 8. Cell dry mass contained about
70% protein.

growth of D. sulfodismutans ceased after the third transfer in
acetate-free medium. A most probable number (MPN) enumer-
ation of thiosulphate-disproportionating bacteria with mud from
the freshwater ditch near Konstanz, revealed high numbers of
2% 10° sulphate- and sulphide-forming cells per ml mud.

The disproportionation of sulphite yields a free energy change
of —58.9 kJ mol ™" per sulphite, the disproportionation of thiosul-
phate —21.9 kJ mol™! (Table 2). Thus, sulphite disproportion-
ation will not allow for the conservation of more than 1 ATP
molecule per sulphite molecule, and the disproportionation of
thiosulphate even less. The low growth yields of D. sulfodis-
mutans (Table 1) are in agreement with this.

Further exergonic disproportionations to sulphate and sul-
phide are those of dithionite, or polythionates, whereas dispro-
portionation of elemental sulphur is endergonic (equations (3)
to (5)). D. sulfodismutans grew also by disproportionation of
dithionite; however, because of its instability and the impurity
of commercially available dithionite, the stoichiometry of
dithionite disproportionation was not determined. The addition
of tetrathionate to the culture resulted in the formation of
elemental sulphur and sulphate; however, no growth was
observed. Presumably, sulphide was produced, reacting chemi-
cally with tetrathionate to form elemental sulphur. Elemental
sulphur was found to inhibit growth of D. sulfodismutans.

Other conceivable sulphite or thiosulphate disproportion-
ations are those resulting in the formation of sulphate and
elemental sulphur (equations (6) and (7)). These reactions
would be accompanied by even greater changes of the free
energy. However, formation of elemental sulphur was not
observed in cultures of D, sulfodismutans supplied with sulphite
or thiosulphate.

Table 2 Gibbs free energy changes of disproportionation for some inorganic
sulphur compounds

AG® (kI mol™!)

Reaction (at 25°C and pH7)

(1) Sulphite—>sulphate+sulphide
4807 +H"»3S02 +HS™

(2) Thlosulphate -> sulghate +sulphide
8,03 +H,0-805 +HS +H"

(3) Dithionite - sulphate+ sulphlde
48,02 +4H,0-5802 +3HS +5H*

(4) Tetrathionate - sulphate +sulphide
45,02 +12 H,0

+98S03"+7HS +17H"

(5) SuJ‘Phur—» sulphate + sulphide
458°+4H,0»S03"+3HS +5H"

(6) Sulphite - sulphur + sulphate
380} +2H"»8%+280% +H,0

()] Thlosulphate - sulphur+ sul;)hatc
35,057 +2"H-»458"+2505"+H,0

—235.6 (—58.9 per sulphite)
-21.9
—536.0 (—134.0 per dithionite)

—360.2 (—90.0 per tetrathionate)

+40.9 (+10.2 per sulphur)
~186.9 (—62.3 per sulphite)

~106.5 (—35.5 per thiosulphate)

Free energy changes calculated after Thauer et al’.

NATURE VOL. 326 30 APRIL 1987

The mechanisms of energy conservation during dispropor-
tionation of sulphite or thiosulphate have not been studied so
far. There are at least two conceivable strategies of energy
conservation. In the first, bacteria could utilize the ATP (or
ADP) sulphurylase during sulphate formation. Usually, this
enzyme acts in the reverse direction and catalyses the ATP-
consuming activation of sulphate in sulphate-reducing bacteria.
Such a process in D. sulfodismutans would be similar to reactions
known from aerobic sulphur-oxidizing® and from phototrophic
sulphur bacteria’, and would represent a substrate-level phos-
phorylation of the sort typical of fermentations. Second, during
disproportionation of sulphite, energy might be conserved
through the building up of a chemiosmotic gradient coupled to
sulphide formation. During disproportionation of thiosulphate,
the oxidation states of the two sulphur atoms of the thiosulphate
molecule are not changed; thus, electron transport phosphoryla-
tion is less probable in this case.
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Erratum

Optical technology: Novel optical properties of
liquid—crystal polymers

George Attard & Graham Williams
Nature 326, 544-545 (1987).

IN this News and Views piece this figure was poorly printed
and details of shading lost. It is a schematic representation of
the rich molecular architecture of liquid-crystalline polymers,
showing side-chain types with disk- and cigar-type moieties.
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