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Fig. 1-A. Elution pattern of isocitrate lvase on DEAE-

cellulose column chromatography.
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Fig. 1-B. Elution pattern of isocitrate lyase on DEAE-
sephace/ column chromatography.
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Table 1. Summary of purification procedure of isocitrate lyase.

Purification Total Total Total Specific Purification Yield
step volume protein activity activity fold

(m/) (mg) (unit) (units/mg) (%)
Crude enzyme 70 305.3 516.1 1.69 1.0 100.0
(NH,).SO, 18 57.7 326.1 5.65 33 632
DEAE-cellulose 44 14.6 250.8 17.8 10.2 48.6
DEAE-sephacel 28 64 1404 21.94 13.0 27.2
Ist Sephadex G-200 21 1.7 89.3 5253 311 17.3
2nd Sephadex G-200 12 0.8 525 65.63 38.%8 10.2
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Fig. 2-A. Ejution pattern of isocitrate lyase on st
Sephadex G-200 column chromatography.
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Fig. 2-B. Elution pattern of isocitrate fyase on 2nd
Sephadex G-200 column chromatography.
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PAGE analysis of purffied isocitrate lyase.
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Relative Mobility {cm)

Determination of molecular weight of purified
isocitrate lyase by SDS-PAGE.

®; isocitrate lyase; G. S-galactosidase (116,000
Da); P. phosphorylase (97.000 Da); B, bovine
serum albumin (66,000 Da); E. egg albumin
(45.000 Da); C. carbonic anhydrase (29,000
Da).
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Fig. 5. Effect of temperature on activity of purified
1socitrate Jyase.
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Fig. 6. E£ffect of temperature on stability of purified
1socitrate fyase.

LEo e Aangde] Fashes AR by

pHS| @&k pHE pH 7.0914 pH9.04Folell 4] &
2844 248 A=HFig. 7). pH 7.541 4 7h8 Fe
Ea8s ehigloh

7138 £0]A : A4 isocitrate lyase?] 7] A Eo) A2
ZAM}7] Y5ke] 40 mM k%o Erhx| 7Aoo
slo] 4348 =A% Z3KTable 2), DL-isocitrate
tho] A& A0 7|AEAM 2HEslgn 7)Ao v}
A B WS vAE dFE 24N E

Isocitrate Lyase from Micrococcus luteus 233

100
O
ko
3
v 50
2
=
&
o 1 'l 1
7.0 7.5 8.0 8.5 9.0
pH
Fig. 7. Effect of pH on the activity of purified isocitrate
lyase.
s
2
B
ES
/ 1 1 1 1 1

=1 0 1 2 3 4 5

S 1 {ml/mM)

Fig. 8. Effect of isocitrate concentration on the rate
of formation of glyoxylate by isocitrate lyase.

Table 2. Substrate specificity of isoctrate lyase.

Compounds Relative activity (%)
Citrate 0
Cis-aconitate 0
DL-isocitrate 100

(Fig.8) DL-isocitrate2 7] 3 &3%le] Lineweaver

Burk B9yl w2} plotdlsiS o, K, valucs 095
mM/m/o]|giem p . 53 units/m/E ERgtc)
=% 0|29 °"§:"

thekdt ¢ $ES 527 SmMe] =HA
H7lsle] AARLLel viHe dgs FAE 7—34
(Table 3), Mg'' = A3 & T4 3%
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Table 3. £ffect of metal fons on isocitrate lyase activity.

Metal ions Relative activity (%)
None 100.0
Mg’ 163.2
Mn?* 81.8
Cu? 305
Ca** 482
Zn*t 87.3
Co*t 62,6
Mo*! 393
Hg'' 182

Metal ions was used as chloride salts.
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Fig. 9. £ffect of MgC/, on the activity of purified
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Fig. 10. Effect of 2-mercaproethanol on the activity
of purified isocitrate lyase.
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Fig. 11. Effect of cysteine on the activity of purified
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Purification and some properties of isocitrate

ABSTRACT: Characterization of Isocitrate Lyase from Micrococcus luteus

Chung, Ki-Taek, Seung-Kyo Suh'*, Cheol-Joo Woo, Im-Dong Park, Bung-Tae
Chung, and Young-Ho Park (Department of Food Science and Technology,
College of Agriculture, Kyungpook National University, and "*Department
of Environmental Management, Shinil Junior College, Taegu 702-701, Korea)

The isocitrate lyase extracted from Micrococcus luteus was purified 38.8 folds with the
overall yield of 10.2%, by the ammonium sulfate fractionation, DEAE-celiulose. 1st Sephadex
G-200 and 2nd Sephadex G-200 column chromatography. The purified enzyme showed
to be a single protein band by polyacrylamide gel electrophoresis. The molecular weight
of the purified enzyme was estimated 60,000 by the SDS-polyacrylamide gel electrophoresis.
The apparent Michaelis constant, K,, value for isocitrate was 0.95 mM. The optimum pH
and temperature of the purified enzyme were pH 7.5 and 40°C, respectively. The enzyme
was activated by Mg’ and inhibited by Mn**, Ca’. Cu?', Zn** and CO**. In addition.
the activity of isocitrate lyase was increased by glutathione and 2-mercaptoethanol at 5
mM and cysteine at 1 mM.



