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Conversion of D-a-Amino-c-Caprolactam into L-Lysine
Using Cell-free Extracts of Alcaligenes eutrophus A52

Park, Heui Dong*, Sun Taek Choi and In Koo Rhee

Department of Agricultural Chemistry, Kyungpook National University, Taegu 635, Korea

D-a-Amino-¢-carprolactam racemase (EC 5.1.1) and L-c-amino-c-caprolactam hydrolase (EC
3.5.2) were fractionated from cell-free extracts of Alcaligenes eutrophus A52 using ammonium sul-
fate precipitation and DEAE-cellulose ion exchange chromatography. It was made sure that D-c-
amino-c-caprolactam was converted to L-a-amino-¢-caprolactam by racemase, and then hydrolyzed
into L-lysine by hydrolase in Alcaligenes eutrophus A52. For the conversion of D-c-amino-:-capro-
lactam into L-lysine by cell-free extracts of Alcaligenes eutrophus A52, the optimum temperature and
PH were 60°C and 8.5 respectively. The results showed that 0.5% D-c-amino-c-caprolactam was
converted to L-lysine at 55°C for 10 hr with a conversion rate of 98% by cell-free extracts containing
3.1 mg of protein.
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Fig. 1. Fractionation of racemase and hydrolase on
DEAE-cellulose column chromatography.
O - O: protein, ® ~ @: hydrolase,a - a: racemase.
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7% L-lysineo] 4485 galsladch(Fig, 2).

Sample [a)F
A Std. DAC +31°
B Std. LAC ~31°
C DAC + racemase +1.0°
D LAC + hydrolase +19.15°
E DAC + hydrolase +31°
F DAC + racemase

+ hydrolase +19.10°
G Std. L-lysine +19.5°
H Std. D-lysine -19.5°

Fig. 2. Identification of enzyme reaction product with
thin layer chromatography and polarimeter.

*[@]} was determined at a concentration of 0.5% in
20mM Tris-HCI buffer (pH8.5).
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Fig. 3. Conversion of D-a-amino-c-caprolactam into
L-lysine in Alcaligenes eutrophus A52.
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Fig. 4. Effect of temperature on enzyme activity.

® — ®: hydrolase, A - A: racemase, 0 - O: cell-free ex-

tracts.
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Fig. 5. Effect of pH on enzyme activity.
® — @: hydrolase,a — a: racemase, O - O: cell-free ex-
tracts.
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Fig. 6. Effect of the concentration of DAC and L-lysine
on the conversion of DAC into L-lysine by cell-free ex-
tracts.

o - 0O: conversion of DAC into L-lysine added at various
concentrations, ® — @: conversion of DAC into L-lysine
in the presence of L-lysine added at various concentra-
tions.
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Fig. 7. Time course of conversion of DAC into L-lysine
by cell-free extracts.

The reaction mixture containing 2.0% DAC 0.25m!/,
50mM Tris-HCl buffer (pH8.5) 0.65m! and cell-free ex-
tracts (31mg of protein /m/) 0.1m/ was incubated at
55°C.
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