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Abstract

Thiobacillus neopolitanus R-10, which produces a active thiosulfate oxidase, was isolated
from nightsoil. The optimal culture conditions of Thiobacillus neopolitanus R-10 for the
production of enzyme was determined as followed: 0.8% Nax5.0; 0.2% KH.PO, 0.2%
KoHPO4, 0.04% NasxCOy, 0.02% MgSQOs 7H20, 2ml trace elements solution, and pH 6.5 at
30C and 72hr cultivation. The oxidase was successively purified 83 folds yield by
(NH»)2S0; fractionation, DEAE-Cellulose, Sephadex A-50 column chromatogrophy and gel
Sephadex G-150 gel filteration with yield of 5.9%. The molecular weight of purified enzyme
was estimated to be 43.000 dalton by SDS-polyacrylamide gel electrophoresis and gel

filteration column chromatography.
The enzyme activity was highest at

40C and pH 70 The enzyme activity was

relatively high by B-mercaptoethanol but strongly inhibited by cysteine.
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Fig. 1. Schematic diagram for purification of thiosulfate
oxidase from 1. neapolitanus R-10.
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Fig. 2. Thiosulfate Oxidase from T.

neapoltanus R-10.

(A) Effect of concentration of crude extract on
specific activity of thiosulfate oxidation.

(B) Effect of concentration of Tris—HCl
extracts, 50mg protein/ml(a) and 10mg
protein/mi(b) oxygen uptake was

determined as described in methods.

production

3.2 Thiosulfate &tste Ao HH|

2 AP AEE WAE olEste T
neapolitanus R-10& HFF & wjed 3UA &
A9 &Ao] JME EYSLEE o] FAE Hof &
28 F& AASA

T. neapolitanus R-109] T & sonicator= |
e g3 o2 4k A5 F, DEAE-Cellulose,
DEAE-Sephadex A-50 ¥ Sephadex G-150 &
o] #3la] thiosulfate 4B ELE AHAT ZHf
Table 13 2t}

LR FoZ g F DEAE-Cellulose =
ZolEaYgHE 3k 43 PgAdL 432 umol /
min/mg, protein®]913 A $8% DEAE-Sephadex
A-50 ol&3le] 01~04M NaCl9]
linear gradient® AAE £&FAIZAS W Fig. 33

Zgrony olmo] wigALe 1488 ymol / min/mg,
protein ©]%1%. 471 DEAE-Sephadex A-50 A=

column<

_46._



Thiobacillus neapolitanus R-100.8 H & A3l 49 22 HAG 54 47

Table 1. Summary of purification steps of 7. neapolitanus thiosulfate oxidase.

Purification p;I(‘)(t)(te?rll Total activity Sﬁelflrfrl)f)]g r(;ﬁlr\lllt?‘)' Y(i)eld_ Purification
step (mg) pmole/min (mg,protein) '] 6 (fold)

Crude homogenate 6,925,000.0 1,662,000 024 100 1.0

30 BP6(NEL) SO« 15754375 1,512,420 096 91 40
ractionation

DEAE-Cellulose 284,694.4 1,229,880 432 74 18
R@Q)E—Sephadex 72,6008 1,080,300 14.83 6.5 62
Sephadex G-150 492959 980,580 19.92 59 33

gel filteration
stEne] A3 4 EYe Rol B4 w53 $
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5 Fig. 40 YERATH ol MIBAHL 1992 4  _
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=& 83ujol Yk £ £
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Fig. 3. DEAE-Sephadex A-50 chromatogram  of
thiosulfate oxidase fraction obtained from
DEAE-Cellulose chromatography.

Fraction number

Fig. 4. Gel filteration of thiosulfate oxidase on
Sephadex G-150.
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Fig. 5. SDS-polyacrylamide gel electrophoresis of
thiosulfate oxidase purified from T
neapolitanus R-10.

(a) standard marker protein.
(b) purified enzyme
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Fig. 6. Determination of molecular weights of thiosulfate
oxidase purified from 7. neapolitanus R-10 by
SDS-PAGE.

(a) phosphorylase b (M.W.94,000)

(b) bovine serum albumun (M.W.67,000)
(c) ovalbumin (M.W .43,000)

(d) carbonic anhydrase (M.W.29,000)

(e) soybean trypsin inhibitor (M.W.20,100)
(f) a -lactalbumin (M.W.14,000)
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Fig. 7. Effect of temperature on thiosulfate oxidase
activity purified from 7. neapolitanus R-10.

S8 ¥ pHe 701320, pH 8AME AA
o] B6%PERZ Fhko} 19 pHAME E4
9] A o] 50%0l8tZ FA3] AatE UAcH(Fig. 8.
Fukum-ori et al.(1989)2  Thiobacillus novellus
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Fig. 8. Effect of pH on thiosulfate oxidase activity
purified from 7. neapolitanus R-10.

Table 2. Effect of thiol reagents on the activity of
thiosulfate oxidase purified from 7. neapolitanus
R-10.

Relative
activity(%)

Thiol reagents  Concentration(mM)

Control 100
2-mercaptoethanol 5 88
10 75

15 72

20 60

L-cysteine HCI 5 5
10 0

15 0

20 0

The reaction mixture contained 0.1M Tris—HCI, pH 80,
50mM  NapS:0s, 20mM KCl and 2-mercaptoethanol, or
L-cysteine in a total volume of 1.0 ml. The reaction
was started by addition of 0.5mg enzyme.

u 75%, 15mMYul 72%, 20mMYd 60%E A
o JEFGAHL & HOZ 2-mercaptoethanol
€ ¥y tHstTh

a8y L-cyteine®] 7%+ 5mMYW thiosulfiate
dEtahe] 4L AS 5%0IUNS B 10mM,
15mM 2 20mMellXe &4 4o yehial &

ore}.

Fukumori et al.(1989)2 Thiobacillus novellus
ol EAAE thiosulfatedPEAE  5mM
2-mercaptoethanol® L-cysteine £2j3lollA] &4
4ol E9oy 5mM L-cysteined| M & 42
do] A HUG T Basot

(@] ok
N
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#HH 2T += 40T, pHe 70019, A5 ase &
4€& [ mercaptoethanol& A alol M= vlm A &
R}t L-cystein®] EA3tAME A A=A
ct.

o 41 o

{

¢

to

ke
Ho
rok

AL E, AR olAF, £57, 1995, Thiobacillus
neapolitanus R-109] 2)3 #34 <3
39 AA, SBREREEE  102),
215-221.
oh&®, D. P Kelly, 1986, Thiobacillus
thioparus = & 3 HBRibs + 0 o 58, %L
B, 66, 37-45.
GNEME, 1991, BEKEIRM~ o fEYRR
o A, KEEHM, 32(12), 625.
SN K, 1992, EMRRE L, B KE,

_49f



50 H4&=
16(2), 9-14.
EINE, 1992, R BRyly, TERM,

33(7), 28.

LA T, RLZEM 1981, BRo EYENEEE
% o B, BEHM, 10(6), 49-58.

De Bont. J. A, M., J. P. Vand Dijken and W.
Harder, 1981, Dimethyl sulphoxide and
dimethyi sulphide as a carbon, sulphur

and energy source for growth of
Hyphomicrobium S, J. Gen. Microbiol.,
127, 315.

Fukumori, Y., K. Hoshiko and T. Yamanaka,
1989, Purification and some properties of
thiosulfate—cleaving enzyme form Thiobacil
lus no vellus, J. microbiol. Letters, 65,
159-164.

Gibson, D. T., 1984, Microbial Degradation of
Organic Compuouds, Marcel Dekker Inc.,
New York.

W. D. Gould 1992,
Purification and properties of methyl

and T. Kanagawa,

mercaptan  oxidase from Thiobacillus
thioparus TK-m. J. Gen. Microbiol.,
138, 217.

Kelly D. P, 1985, Physiology of the thiobacilli:
elucidating the sulphur oxidation pathway.
Microbilo. Sci. 2, 105-109.

Kuenen J. G., 1975, Colorless sulphur bacteria
and their role in the sulphur cycle, PL
Soil, 43, 49-76

Kuenen J. G. and R. F. Beudeker, 1982,
Micrrobiology of thiobacilli and other
sulphur-oxidzing autotrophs, mixotrophs
and hetero trophs, Phil Trans. K. Soc
Lond. B298, 473-497.

Kular, T. J, M. . H. Aleem and D. F. Wilson,

oY

i

4
oE
tob

1982, Oxidation-reduction potentials of
respiratory chain components in Thiobacillus
Az Biochimica et. biophysica Acta, 680,
142-151.

Laemmii, U. K., 1970, Cleavage of Structural
Proteins during the Assembly of the
Head of Bacteriophage T 4, Nature 227,
680-685.

Lu, W. P. and D. P. Kelly, 1988 Purification
and some properties of two principal

the

multien~zyme system form Thiobacillus

A2, J. Gen. Microbiol., 12 9, 3549-3564.

enzymes of thiosulfate-oxidizing

Moriarty, D. J. and D. J. Nichloas, 1970,
Products of sulphide oxidation in
extracts of Thiobacillus concretivoris,

Biochim. biophys Acta, 197, 143-151.
Robinson, J. and J. M. Cooper, 1970, Methods of
determinign oxygen concentration in
bilological media, suitable for calibration
of the oxygen electrode,
Biochemistry, 33, 390-399.
Sklodowska, A.1990, Partial

sulfite oxidase

Analytical

purification  of
Thiobactllus
Microbiology

from
neapolitanus, FEMS
Letters, 67, 59-62.

Suylen, G. M. H. and ]J. G. Kuenen, 1986
Chemostat enrichment and isolation of
Hyphomicrobium EG., Antonie van
Leeuwenhoek, 52, 281.

Suylen, G. M. H,, P. J. Large, J. P. Vnad Dijken
and J. G. Kuenen, 1987, Methylmercaptan

the

sulphur

oxidase, a key enzyme in

metabclism  of  methylated
compounds by Hyphomicrobium EG., J.

Gen. Microbiol., 133, 2989.



