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Abstract

Xylose isomerase (D-xylose ketol-isomerase, EC 5,3,1,5) have been demonstrated
in the cell-free extracts of Streptomyces canus and Streptomyces malachiticus grown
in the pressnce of xylosz. Xylose, glucose and ribose ssrved as substrates for the
enzymes of the two strains with respective X, values of 22, 130, 290 mM (S. cax-
us) and 7,83,637 taM (S. malackiticus), and V ,., values of 1.000, 0.087, 0.222umol-
es/min/mg protein (S. cerus) and 0.312, 0.083, 0.500umoles/min/mg protein (S.
malachiticus), L-Rhamnose was also isomerized by the crude enzyme solutions of
the two strains. The maximal activities of the two xylose-isomerases were obser-
ved at pH 7.5
activated two-three times by Mg** or Co** as that of coatrol,
by Ba*" and inhibited by Ni**, Ca** and Zn**. Particulary, the addtion of Mn**

stimulated xylose-isomerizing activities, but inhibited glucose-isomerizing activities

and 75°C. The xylose isomerase activities of the two strains were
y

partially activated

in both strains. However, Cu** inhibited xylose-isomerizing activities, while stimu-

lated glucose-isomerizing activities of the enzymes.
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Table 1. Xylose-, and glucose-isomerizing
activities in several Sireptomyces species

Specific activities
OD x 10°/min/mg protein

Species Substrate
Xylose Glucose

S. canus 3.7 3.2
S. malachiticus 3.6 13.0
S, albulus 1.4 9.3
S. intermedius 0.4 3.7
S. narbonensis 1.2 4.6
S. showdoensis 2.6 8.7
S. rubiginosus 1.5 5.0
S. griseoflavus 1.3 8.7
S. griseoincarnatus 2.0 9.0
S. setonii 2.0 2.0
S. bacillaris 2.1 5.3
S. parvullus 1.3 4.0
S. chibaensis 1.5 9.3
S. nashvillensis 2.4 2.0
S. griseorubiginosus 2.0 9.7
S. griseinus 1.7 2.3

The protein contents of the reaction
mixtures were variable. Incubation time

was 40 min.

ol fffAskg =k (Table 1).
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starch, 0.1% K,HPO,, 0.1% MgSO,, 0.1%
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um phosphate buffer(pH 7.0) & A= &
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activity of the ceil free extracts

Relative activity (75)

Addition S. canis S. maluchiticus
Kylose Glucose Kyloss Glucose
None 100 100 109 109
MgSO, 226 306 261 237
CoCl, 258 300 262 331
BaCl, 122 104 173 105
MnCl, 164 70 208 82
NiCl, 40 72 53 63
CaCl. 58 32 67 83
ZnS0q 82 40 169 70
CuS0, 18 156 25 143

The protein contents of the reaction mixtures were 2 mg/ml. The incubation time was

30 min. Other condition was the same as the text.
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Fig. 1. Effect of temperature on the xylose ismerase activities.
The protein contents of the reaction mixtures were 0.9 mg/ml in the case of S, canus
and 0.8 in S. malachiticus. Incuvation time was 30 min.-—-; Xylose isomerizing

activity, O—C;glucose isomerizing activity.
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Fig. 2 Effect of hydrogen ion concentrations on the xylose isomerase activity.
Potassium phosphate buffers(0.05M) were used at pH 5.0 —8.5 and carbonate-bizarbo-
nate buffers(0.05M) at over pH 8.5. The protein contents of the reaction mixtures
were 1.35mg/ml in the case of S. cawus and 0.6 in S. malachilicus. The reaction
time was 30 min at 60°C.-—-; Xylose isomesrizing activity, O —; glucose isdmerizing

activity.
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S g = &g ow, B. coagulans(Danno,
1970, 197Dl A & xyloser} 71Fql Wl &
Mn*to] Z4ZAd] I Hggk Frlo]po]
w4, glucoser} 7124l wl+ Mn*+¢] &4
3} Z40F S8 sk ek

Xylose isomerasesi]| 4] glucoses} #]3 3l
o Cu**7} &4 ZA] o gk inhibitorz =2}
23t R ot e Rifstx, S. can-
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Fig. 3. Lineweaver-Burk plots for xylose isomerization by the cell free extracts.

The protein contents of the reaction mixtures were 1.85 mg/ml in S. canus and 1.65

in S. malachiticus. The reaction time was 10 min.
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Fig. 4. Lineweaver-Burk plots for glucose isomerization by the cell free extracts.

The protein contents of the reaction mixtures

time was 10 min.
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Fig. 5. Lineweaver-Burk plots for ribose isomerization by the cell fres extracts.

The protein contents of the reaction mixture were the same as Fig. 3. The incuvation

time was 10 min.
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Yamanaka(1963, 1968)+= Lactobacillus
brevise] xylose isomeraser} BELSEFHS] str-
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ef al., 1969: Danno, 1970; Sanchez and
Smiley, 1975)8 73 ¢ 1mMe] 4 93mMAe]
SAsta 9 AL Ewl, S. carwuss} S.
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Zigtea 3ok

cell free extract®
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glet. 53] v}E v]4 &5 (Yamanaka, 1963
Tsumura and Sato, 1965; Yamanaka,
1968; Takasaki et al., 1969; Danno, 1970
Sanchez and Smiley, 1975)¢] 742 um
glucosesl] =3 K, o] 86mMsi|4 920mM
of FfigE £ =, S. canwss} S. malac-
hiticus®] glucosesl] w3+ K,o] 22+ 130
mM, 83mMz veh} glucoses] o &F x| 8}
Hol F24 & 4 glkul o] T4} 4rlA
L2 R weo) e ok
HE AAE dw, o] F F2Y xylose
isomerases] H3 QTS ALyPgw, =

+ 237 dezlegln slg st wpo] o).

Table 8. Substrate specificity of xylose

isomerase of the cell free extracts.

Activities umoles of ketose
formed/min/mg. protein

Substrate

S. canus f/z:?zaczz:ls-
D-Xylose (0.01 M)  0.308 0.227
D-Glucose (0.04 M) 0.020 0.025
D-Ribose (0.04 M) 0.031 0. 027
L-Rhamnose  (0.04 M) 0.010 0.021
D-Galactose  (0.04 M) 0. 000 trace
L-Arabinose (0.04 M) 0. 000 0.000
D-Mannose 0.04 M) 0.000 0. 000

The protein contents of the reaction mix-
tures were varible. Incuvation time was

10 min.

E

Ab&3lod xylose isomerase
ribosed] ¥ T49) K.& 22, 130, 290 mM

(S. canus)st 7, 83, 637mM(S. malachiticus)e]l G}, 28 I Vour= 1.0, 0.087 0.222 #mols/min/mg

protein(S. Canus)s} 0.312,
£ 73R A4

0.083 ¢.5u#moles/min/mg protein(S.
% homogenate?] T4 T WA 34 pHE =5 7.50)9z Ades enl

malachitricus)o) 9 e}, xylose

75°Cgieh. ¥ Mg+, Co'", Ba**& % homogenate?] xylose isomerase®@ & 3147 05, Ni**,

Ca'r, Zn**g Qizﬂiﬂ-f‘- vrebyiek g3 Mot
o]—ﬁi.i_, Cut'i Mn‘*gl

—fructosed u}g-2 o

xylose—xyluloses] H %

17 shl o

xylose—xylulosed] wb&o Zx

A7 o}, glucose

7AS-9+e wbl = glucose—fructose® Zxl3lm
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