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The iron-oxidizing activity of T hiobacillus thiooxidans cultured in the ONM medium
was very weak. When the bacteria were successively cultured in the 9K medium
containing sulfur, whose content was decreased step by step, the activity of iron-
oxidation adaptically increased to 25-fold as much as that of the non-acclimatized
organism. However, this activity was only about 5 % of that of Thiobacillus
fervooxidans.

The optimum pH value of the ferrous iron-oxidation of the acclimatized organism
was very low. As the pH of the reaction mixtures was decreased down to 1.2, the
activities gradually increased.

The non-acclimatized bacteria contained B-, C- and A-type cytochromes, but B-
type cytochrome could not be detected in the acclimatized organism. When ferrous
iron was added to the cell-free extracts of both bacteria, C- and A-type cytochromes
were reduced, but the reduction of B-type cytochrome could not be observed.

The iron-oxidizing activity of the non-acclimatized bacteria was found in the partic-
ulate fraction. On the other hand, the activity of the acclimatized organism was found
neither the particulate fraction, nor in the soluble fraction. However, the activity was
recovered to the same level as the cell-free extracts when both fractions were combined.

From these results it is postulated that the iron-oxidizing system of acclimatized 7.
thiooxidans was modified to a system which is similar to those of T. fervooxidans.
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—Filtrated
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Cell-free extracts

Suspended in distilled water
—Added TR-120 (H+-form) and IR-4B (OH--form)
—Shaked for 10 min

—Centrifuged at 8,000 X g for 10 min

Suspended in 0.2 M Tris-SOi buffer (pH 7.5)
—Disrupted by sonic oscillator at 4°C for 30 min

—Centrifuged at 15,000 X g for 30 min

]
Cell debris

—Centrifuged at 100,000 X g for 60 min

]
Supernatant Pellet

(Solubie fraction)

Fig. 1.
particulate fractions.

(Particulate fraction)

Procedure for the preparation of soluble and
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Fig. 2. Growth rate and the amounts of

oxidized ferrous iron and sulfur by
the middle of logarithmic phase in
the various culture conditions.
The amounts of oxidized ferrous iron and
sulfur are expressed as percentages of that
added at the beginning.
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Fig. 3. Oxidation of ferrous iron by intact Fig. 4. Oxidation of sulfur by intact cells.
cells. Each Warburg vessel contained 100
Each Warburg vessel contained 100 pmoles of B—alanine~SO§“ buffer (pH
pmoles of B-alanine-SO%~ buffer (pH 3.0), 3mg (1.0 ml) of colloidal sulfur,
3.5), 100 pmoles of ferrous sulfate, Img (dry weight) of intact cell and
20 mg (dry weight) of intact cell and distilled water to make a total volume
distilied water to make a total volume of 3.0 ml. The center well contained
of 3.0 ml. The center well contained 0.2 ml of 20% KOH. Gas phase, air;
0.2 ml of 209 KOH. Gas phase, air ; temperature, 30°C.
temperature, 30°C. O—O T. thiooxidans
C—QO T. thiooxidans @— @ Acclimatized T. thiooxidans (Fe-5, S-
@—@ Acclimatized T. thiooxidans (Fe-5, S-0.8) 0.8)

(©—@ Acclimatized T.thiooxidans (Fe-5, S-
0.6)
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?C) Wavelength (nm)
_8 Fig. 6. Reduction of cytochromes during
5 the oxidation of ferrous iron by 7.
_S thiooxidans.
< The concentrations of KCN and
ferrous iron were 5 pmoles and 100
pmoles, respectively. The cell-free
/ L , extracts (96 mg of protein) dissolved
500 550 600 in 0.2 M Tris-SO! buffer (pH 7.5)
: ) was previously oxidized with KMnO;
Wavelength (nm) and excess KMnQOy was removed by
Fig. 5. Absorption spectra of cytochro- a dialysis against the same buffer.
mes in the cell-free extracts from After the terminal oxidation of
T. thiooxidans and acclimatized 7. cytochrome system was blocked by
thiooxidans (Fe-5, $-0.8) reduced the addition of KCN, ferrous iron
with Na:S,0q. was added to the cell-free extracts.
A) T. thiooxidans I) Cell-free extract-+KMnO;
B) Acclimatized 7. thiooxidans (Fe-5, I I+KCN

5-0.8) ) I +Fe2+
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Fig. 7. Reduction of cytochromes during
the oxidation of ferrous iron by
acclimatized 7. thiooxidans (Fe-5,
$-0.8). i

Experimental conditions were the
same as in Fig.6 except that the
weight of protein was 50 mg.

I) Cell-free extract+KMnOq

o) I+KCN

M) I +Fe+
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Fig. 8. Effect of pH on the oxidation of

ferrous iron.

Each Warburg vssel contained 10
mg (dry weight) of intact cell or 20
mg protein of cell-free extract, 100
pmoles ferrous sulfate, 100 pmoles
of the following buffer and distilled
water to make a total volume of 3.0
ml : p-toluenesulfonate, pH 1.2~2.0;
B-alanine-SOZ~, pH 2.0~4.0. The
center well contained 0.2 ml of 2095
KOH. The reaction was carried out

1bEEAE, T. ferrooxidans ®F+EHEL at 30°C for 60 min.
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Fig. 9. Coupling effect of soluble and par- Fig. 10. Coupling effect of soluble and
ticulate fractions from 7. thiooxidans particulate fractions from acclima-
on the oxidation of ferrous iron. tized 7. thiooxidans (Fe-5, S-0.8)

Each Warburg vessel contained 100 on the oxidation of ferrous iron.

pmoles of B-alanine-SO¥™ buffer (pH Experimental conditions were the
2.0), 100 wmoles ferrous sulfate, each same as in Fig. 9.
fraction and distilled water to make a O—QO Cell-free extract (31 mg protein)
total volume of 3.0 ml. The center @—o@ Soluble fraction (12 mg protein)
well contained 0.2 ml of 20 % KOH. ()@ Particulate fraction (19 mg protein)
Gas phase, air ; temperature, 30°C. @—@ Soluble fraction (12 mg protein)

O—O Cell-free extract (40 mg protein) +Particulate fraction (19 mg protein)

~

@—@ Soluble fraction (18 mg protein)
(&—@ Particulate fraction (22 mg protein)
@@ Soluble fraction (18 mg protein)
+Particulate fraction (22 mg protein)
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