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Novel Phenol Sulfotransferase of Klebsiella K-36, Rat Intestinal Bacteria

Hyung-Soo Kim and Dong-Hyun Kim#
College of Pharmacy, Kyung Hee University, Seoul 130-701, Korea

Abstract—Klebstella K-36 producing novel sulfotransferase was isolated from rat intestinal flora.
The novel sulfotransferase catalyzed the transfer of sulfate group from p-nitrophenylsulfate to
phenolic compounds but it did not use PAPS(3'-phosphoadenosine 5'-phosphosulfate) as a donor
substrate. The present enzyme was 160 K daltons. Optimal pH was 10. When p-nitrophenyl sulfate
was used as a donor substrate, 1-naphthol was the best substrate, followed by phenol, phenanthrol
and tyrosine. The apparent Km for phenol using p-nitrophenylsulfate as a donor substrate and
that for p-nitrophenylsulfate using phenol as an acceptor substrate were determined to be 0.66

mM and 0.11 mM, respectively.

Keywords [] Sulfotransferase, sulfoconjugation, intestinal bacteria, Klebsiella K-36.
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Table I—Enzyme activity of sulfotransferase and sul-

Table II—Acceptor substrate specificity (Donor subst-

fatase in feces of rats rate, PNS)
Acceptor Enzyme Activity (umol/h/g-feces) Substrate* Activity(unit/mg protein)
Sulfotransferase Sulfatase Inactivated rat feces** 0.62
Phenol 2.50 Rat diet 049
1-Naphthol 4.24 0.53 *Final concentration; 2 mg/m/.
9-Phenanthrol 2.95 **Heated at 90C for 10 min.
Creosote 151
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Fig. 1—pH profile of sulfotransferase (®) and sulfatase
(a) of rat feces. Buffer used; pH 4.5~6, 0.1 M
acetate buffer. pH 6~7, 0.1 M phosphate buf-
fer. 7~9 tris-HCI buffer. pH 9~11, NaOH-gly-
cine buffer.
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Table III—The activity of enzymes in the intestinal contents of normal and antibiotics treated rats

Stomach Duodenum Jujunum

Caecum Upper Colon Lower Colon Feces

Enzymes (treated with antibiotics)

Sulfatase (nmol/min/g) 0.1 13 15 1.8 1.1 1.9 13
Sulfotransferase (nmol/min/g) 19 16 19 0.9 19 0.9 0.2
Enzymes (normal)
Sulfatase (nmol/min/g) 2.6 0.2 4.1 5.6 34 3.0 38
Sulfotransferase (nmol/min/g) 2.8 7.0 12.8 252 194 164 169
o ®
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Fig. 2—Time course of the bacteria growth and novel
sulfotransferase production.
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Table VI—Partial Purification of Novel Sulfotransfe-
rase from Klebsiella K-36
Activity  Protein  Sp. Activity

Stage . .

(umol/min) (mg) (umol/min/mg)
Crude Extract 347 204 0.017
65% (NH4).S0O, 2.31 165 0.014
DEAE-cellulose 1.10 9.2 0.12
Sephacryl S-300 0.87 1.2 0.74

TableV—Acceptor substrate specificity (Donor, PNS)

Activity (%)

Acceptor K-36 Sulfotransferase* A-44 Sulfotransferase**
Phenol 100 100
p-Acetaminophen 3 129
Tyramine 8 100

Tyrosine 13 02
1-Naphthol 271 1560
9-Phenanthrol 24 139%

Adenine 0 0

Serine 0 0

Galactose 0 0

*Specific activity of the enzyme for PNS+ Phenol was
0.2 ymol/min/mg protein.
**Specific activity of the enzyme for PNS+ Phenol was
26 pmol/min/mg protein.
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Fig. 3—pH profile of novel sulfotransferase activity:
enzyme activity was assayed by a standard co-
ndition except l-naphthol (@) and phenol ()
as an acceptor.
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