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Enzymatic Characteristics in the Bioconversion
of D,L-ATC to L-Cysteine
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The bioconversion of D,L-2-aminothiazoline-4-carboxylic acid (D,L-ATC) to L-cysteine was in-
vestigated. After the intracellular enzyme of a Pseudomonas species was inducibly formed by ad-
dition of D,L-ATC in the middle of culture, the cells were isolated and treated with sonication te
prepare the crude enzyme solution. The results indicated that the cysteine was produced only in the
form of L-isomer from D,L-ATC and its production could be enhanced several tens times by addition
of managanese ions which were required as a cofactor in this enzymatic reaction. Besides, this r~ac-
tion suffered from the feedback inhibition of L-cysteine. On the other hand, since L-cysteine-decomposing
enzyme coexisted in the crude enzyme solution, most of the L-cysteine formed disappeared in the absence
of its inhibitor. However, hydroxylamine was found to be a potent inhibitor which could successfully

prevent the decomposition of L-cysteine.
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Table 1. Composition of media.

Media Composition (w/v, %)

Medium A 2% Glucose

0.5% Yeast extract
0.5% FPeptone
0.25% Na(Cl

0.1% KH,PO, (pH 7.0 with NaOH)

Medium B 2% Glucose

0.0% Yeast extract

0.5% Peptone

0.25% NaCl

0.1% KH,PO,

0.06% MgS0,

0.0007% FeSO, (pH 7.0 with NaOH)
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Seed culture for 1 day at 30°C

L

Main culture for 4 h at 30°C

|

0.15% ATC added to the culture both

Culture for 5 h at 30°C

Cell h;rvest

Cell-washing with 0.1 M phosphate buffer

Sonication

|

Centrifugation

Crude enzyme Solution

Fig. 1. The procedure for preparing the crude enzyme
solution.
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Fig. 2. Effect of mineral ions on the enzymatic conversion of D,L-ATC te L-cysteine.

B : 0.> mM manganate not added to the reaction mixture
: 0.5 mM manganate added to the reaction mixture
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Fig. 3. Effect of the manganate concentration on the
enzymatie conversion of D,L.-ATC to L-cysteine.
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Fig. 4. Time course of the cysteine-forming reaction
with or without hydroxylamine.

®: without hydroxylamine, ©: with 30 mM hydro-
xylamine
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Fig. 5. Effect of the hydroxylamine concentration on
the cysteine-forming reaction.
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Fig. 6. Time course of the cysteine-decomposition
with or without hydroxylamine.

m : without hydroxylamine, [J: with 30 mM hydro-
xylamine

m/-& ZH7F v P‘ﬂ 6 A17F HRR-4]7] 3 FasAg
ZA5tdc} (Fig 5y, Figh W R vle)l 7o) HEZ-of
el hydroxylamine %” 7} 50mM 3ol FHog]

FAGHE veplon], o e S S w A
s & xfrl ekt

&tad, cysteine SelEAS A 3elsh= wiHo R
cysteine 7| Aol ZI AL Hrisle] =R2AIZc)

Fig6olAl X wvleb o] F4A AdlAlel hydrox-

il




Vol 18 No. 1

241 Q
& 12k
é 18
5 —a
: 12 .
& —9
19
g
X | A
< 06
O
0 " .
| | N | ]
3 6 9 12 15

Time (hr)
Fig. 7. The inhibition of L-cysteine on the cysteine-
forming reaction.
O : L-cyteine not added, a: 6 mM L-cysteine, i171: 12 mM
L-cysteine, @: 18 mM L-cysteine, a:30 mM L-cysteine,
m : 30 mM L-cysteine The L-cysteine was initially add-
ed to each reaction mixture.
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Table 2. Comparison of the cystine polarities of stan-
dards and samples.

Cystine [ @ ]1)240
concentration (%) Standard Sample
0.05 - 219.78 —208.22
0.10 -219.06 -199.13
0.15 -216.00 —198.42
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Fig. 8. Effect of pH on the ¢ysteine-forming reaction
from D,L-ATC.
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Fig. 9. Effect of temperature on the cysteine-forming
reaction from D,L-ATC.

100 =

N
o
-

L-Cysteine formed (relative activity %)

[ T I
4 33 60

Temperature (°C)

Fig. 10. Thermal stability of the cysteine-forming

enzyme,
*Each enzyme solution was kept for 6 hours at the

specified temperatures.
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