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Purification of the isocitrate lyase extracted from Microbacterium laevaniformans was investigated. The
isocitrate lyase was purified 43.6 folds by the following continuous treatment with ammonium sulfate
fraction, DEAE-cellulose, DEAE-sephacel and Sephadex G-200 chromatography. The purified isocitrate
lyase was showed to be a single protein band by polyacrylamide gel electrophoresis. The molecular weight
of the purified isocitrate lyase was estimated 54,000 Da by the SDS-polyacrylamide gel electrophoresis.
The Km and Vmax values for isocitrate were estimated to be 0.83mM and 0.33units/ml, respectively. Ac-
tivity of isocitrate lyase was inhibited by cystein-HCI and glutathione.
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Table 1. Composition of media for Microbacterium
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Table 3. Substrate specificity of isocitrate lyase

laevaniformans with Microbacterium laevaniformans
Components Concentrations Compounds Relative activity (%)
CH3COONa 2.00% Citrate 0
NH4NO; 0.50% Cis-aconitate 0
KH,PO, 0.10% DL-isocitrate 100
MeSO. 0.05% Ltd)2 287 ZAE 5433}, o] S 13,000rpmo]

P . AL = B . OlF ’ TP

Y;ast extract ‘;-25” A 1587 94 ¥ejeld A5dE zasdoR AL
p .

A E A 29l isocitrate lyaseE A Al 8}l x} ek,

2. 48 % vy

2.1 @5 9 otz A

€ AYe A 43 F5Fe g4 <HA Y2 A-
cetaldehydeZ A ul 42 g & Y3l Mi-
crobacterium laevaniformansg 439 cHChung
et al., 1987a). & uwlo}L 100m A7} EglA =
Table 13} & xA39) vlx] 20m& ¥3L T4 Al
28] 3 WFole F& AFE3lH 30CelA 2442 A
e ujofalgcl. EAAAE YT B ovjgke F ujYdy
SmE 2L A9 A 500mE B 21 Xe Fgx
Adl AF 3l 30CHAA 2447k Zek wloFslgct.

22 5494 &4 4 9 A

A48 A 23L isocitrated 7|F 2 ALL3lo
Mcfadden®(1969)s] <3 &A3lct. L84 29
& 71A 2 A4 isocitrate® 38 ¥ 1moled)
glyoxylate A& &viste €4 lunit2 g} <
w2 4 8- & bovine serum albuming F &G A 2 3}
o LowrySsl w(1951)¢] me} A e
columnodl A 2] 433 7} 3 dwae] oAl
L 280nmd A FHEE FA3o Al

2.3 A4x9 AHA

& wiFd& 10,000rpmellA] 1027 944 F2l sl
) F8l3, 50mM Tris-HCISH 3o} (pH 7.5).0.2 A&}
4dct. o7i¢] 5mM MgCLE i3 FY 344 &
#F 713te] FAE sty 259 7] (Ultrasonic

st}

ZHA A% ammonium sulfate23-& s}l T4
3 A4S 20mM Tris-HCI 8439 (pH 7.5)02 3
3 313} DEAE-cellulose column(1.6 X 24cm)¢)] &34
A F Fd gFqez v F3 guid 223 ghH3)
Aot 1 b8 F239 gwld ¥-83-£ NaCl 0.3M
FEY AAFE 7172 £EA70 a8la 2Aag
el e ¥+¥& 997 (Amicon Co.) 22 ¥53}
.

DEAE-cellulose column chromatographyelA] &4
BAe] ¥ ¥Y& mol Fd AFJo g F43qch
a2 % ¥ ¥3147 DEAE-Sephacel column (1.4x13.
S5cm)d] FY3 oF-f FY gFdo v Fadud »
& A3 Hodigicl 1 o FAdgd &g 0.
3M¥%E9 NaClz Ades Fudos §3A7 4
3, ¥ FH ez FE Az

&Y £449S 20mM Tris-HCl $+39(pH 7.5)
o2 W3y a7 Sephadex G-200 column (1.6x%
105cm)el] ¥ 83 o 3m4, A7t 8mie] fEo R
Y sigich @4 5L 9 ARAA w59 1408
o8 20mM Tris-HCl ¢45-9 (pH 7.5)2.8 B3 31A7
Sephadex G-200 column (1.8 X 90cm)ol] t}A] 4] 4]
A F, A2 10m e 428 2.7uY Y340

2.4 A71%9 % 9 A5 23

Polyacrylamide gel 7] 52 Davis®] ul](1964)
o] mel 10% polyacrylamide$ A48l A7) 453}
et EA1Re 2435)7] 9)sled SDS-PAGE: 10%9]
polyacrylamide & A}-4-8}e] Laemmli2] ¥ (1970)]
wel BE A Al Fx9 i 3k 27 A
A& A3 o] A& o]fste] ELEAFES A

Table 2. Summary of purification procedure of isocitrate lyase with Microbacterium laevaniformans

Purification Total Total' Tot'al. Spém,ﬁc Purification  Yield
step Volume protein actl.v1ty actl'v1ty fold (%)
(me) (mg) (unit) (units/mg)

Crude enzyme 75 270.0 733.5 2.8 1.0 100
(NH4)2SO04 24 66.1 427.2 6.4 2.3 56
DEAE-cellulose 42 14.2 347.1 24.4 8.7 45
DEAE-sephacel 21 3.9 175.7 44 9 16.0 23
1st. Sephadex G-200 15 1.1 116.1 100.5 35.8 14
2nd. Sephadex G-200 10 0.57 69.7 122.5 43.6 9
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Fig. 1. PAGE analysis of purified isocitrate lyase
with Microbactertum laevaniformans.

st}

3. Az 9 n&

3.1 Isocitrate lyase2] 2}

ZEALANE 3G FEY, EDAE-cellulose,
DEAE-Sephacel column chromatography, 13
Sephadex G-200 ¥ 2%} Sephadex G-200 gel fil-
trationg AA €242 A A3l Table 29 2
th #HFEH 0 7 9% 44 specific activity: 43.6
o F7tabe el

Az oz FAY Isocitrate lyasef A Po-
lyacrylamide gel Ao+ #7954 dt9< 1 Fig.
1s} o] ddlicg Jehytorng oy gujgz
A5 ¢} wh2tA A A S isocitrate lyase i Ar} £54
g =8¢ Falsel.

3.2 4N x40 ¥

SDS-polyacrylamide gel H71%353 Spehadex G-
200 gel oJato] 2l& A Ao EAlgS 223 A
Fig. 29} 3. AL 2o EAske oF 54,0000]9]
Lw GFAR SAeAr) o) 2L A& Pinus

855

’g‘lOr

s ¥

- 6

=

=

]

2 af

b

5

=

8

s 27

b=
o 1 | - S T
0 2 4 ] 8

Relative Mobility (cm)

Fig. 2. Determination of molecular weight of pu-
rifled isocitrate lyase with Microbacterium
laevaniformans by SDS-PAGE. I (®) is Iso-
citrate lyase. G (0) is Galactosidase with
116,000 Da. P (0) is Phosphorylase with
97,000 Da. B {©) i1s Bovine serum al-
bumin with 66,000 Da. E (0) is Egg al-
bumin with 45,000 Da. C {0) is Carbonic
anhydrase with 29,000 Da.
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Fig. 3. Effect of isocitrate concentration on the
rate of formation of glyoxylate byisocitrate
lyase with Microbacterium laevaniformans.
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Fig. 4. Effect of thiol compounds on the activity of
purified isocitrate lyase with Mi-
crobacterium laevaniformans. (®: Cysteine,
A: Glutathione, ®: 2-mercaptoethanol)
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