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Properties of Chorismate Mutase from Intrasporangium sp.
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Two isoenzymes of chorismate mutase(E.C.5.4.99.5) designated as chorismate mutase I(CM I)
and chorismate mutase II(CM II), were detected and partially purified from a sp. of Intra-
sporangium isolated from soil. CM I and CM II had pH optima of pH 6.5 and 8.0, respectively and
showed the same temperature optimum of 45°C. The activation energy of the enzymatic reaction
was estimated to be 14.7Kcal/ mole with CM I and 10.8Kcal/ mole with CM II. The affinity of iso-
enzyme CM 1 for substrate(Km = 1.35mM) was almost the same level as that of CM
II(Km = 1.22mM). Both isoenzymes were stable at pH values ranged from pH 6.5 to 9.0, but rapidly
denaturated at temperatures above 45°C. CM II was activated about 7% of its activity by Ba** or
Mg** while CM I was slightly inhibited by the same metal ions. Thiol compounds were found not to

be necessary for stability of the two enzymes but Co* * and EDTA had a little stabilizing effect on
CM 11 only. p-Chloromercuribenzoate strongly inactivated the activities of both enzymes but the
reducing agents such as dithiothreitol and L-cysteine protected them against the pCMB inhibition.
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Fig. 1. Effect of pH on the activities of CM I and CM II.
The buffers used were Mcllvaine buffer(pH 5-7.5) and
Atkins-Pantin buffer (pH 7.5-10). ©,CM 1, ®, CM II.
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Table 1. Chorismate mutase I and I activity in various
buffers.

Buffer solution Relative activity (%)

CM 1 CMII

Citrate-NagHPO4 100 —

Maleate-NaOH 100 —

KH;P0O4NaOH 96 94
Tris-maleate 91 98
Nay;HPO4-NaHpPO4 93 99
Tris-HCI — 100
Borate- KCl-NaCO3 - 100

Buffer solutions were adjusted at pH 6.5 for CM I and
pH 8.0 for CM I
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Fig. 2. Effect of temperature on the activities of CM 1
and CM IL.

Enzyme activities were determined in the standard reac-
tion mixture as described under ‘‘Materials and
Methods” with 2.7 units of CM I(©) and 4.3 units of CM
11 (e).
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Fig. 3. Arrhenius plot of the initial rate, of ‘
phenylpyruvate formation against reciprocal of ab-
solute temperature.

2.7 units of CM 1(0) and 4.3 units of CM 11 (@) were us-
ed in the standard reaction mixture.
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Fig. 4. Lineweaver-Burk plots of CM I and CM 1L.

2.0 units of the enzymes were used and the activity was
assyed in the standard reaction mixture except for
chorismate concentration. o, CM 1; @, CM IL.
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Table 2. Effect of metal ions on the activities of choris-
mate mutase I and II.

v ity (O
Metal ion Relative activity (%)

CM I CM 11
No addition 100 100
Ba** 96 107
Ca++ 101 105
Mg+ 98 107
Co*+ 24 23
Cut** 1 13
Znt+ 1 5
Fe++ 17 71
Hg*+ 5 4

Each metal ion was added into the standard reaction
mixture at the concentrations of 5x 10~3M.
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Fig. 5. pH stability of CM I and CM IL
The enzyme preparations were incubated at 4°C and

various pHs for 24 hours, and then assyed in the stan-
dard reaction mixture, O, CM 1: ®  CM II.
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Table 3. Stability of chorismate mutase I and II.

Storage time (days) Relative activity (%)
Reagent Enzyme 0 1 4 10
None CMI 100 100 100 75

CMII 100 100 88 69
L-Methionine CM1 100 100 100 68

(1mM) CMII 100 100 90 67

L-Leucine CMI 100 100 100 65
(1mM) CMII 100 100 91 64
Dithiothreitol CM I 110 105 100 75
(1ImM) CMIT 104 100 97 63
EDTA-2Na CMI 108 100 100 70

(0.1mM) CMII 100 100 90 90
Albumin CMI 100 100 100 78
(500ug/ml) CMII 100 100 87 64
CoCly CMI 100 100 58 23
(0.1mM) CMII 100 100 90 90

The enzyme solutions were storaged at 4°C for the
period indicated in the table,
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Fig. 6. Thermal stability of CM 1 and CM IL.

The enzyme was incubated in 200 pmole tris-HCl
buffer(pH7.5) at the various temperatures indicated. O,
CMI; e CMILO,30°C;4,45°C;1,50°C; 0, 55°C,
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Fig. 7. Inhibition of the activity of CM I and CM II by
p-chloromercuribenzoate,
The enzyme preparations were incubated in 20 gmole
tris-HCl buffer(pH 7.5) at 0 °C for 10 minutes and the in-
hibitor was added the concentrations indicated in the
figure. 0 ,CM I, ® CM II.
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Table 4, Effect of pCMB on CM I and CM 11 activity.

Relative activity (%)

Addition Concentration (M)
CMI CMII

None 100 100

pCMB 1x10%3 54 23

pCMB*

Dithiothreitol 1x10-6 55 23
1x10-3 57 27
Ix10-4 60 47
1x10-3 85 70

pCMB*

L-Cysteine 1x10-6 55 22
1x10-3 56 22
1x10-4 61 27
1x10-3 90 30

Partially purified CM I and CM II were incubated with
pCMB and dithiothreitol or L-cysteine at 0°C for
10minutes.
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