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Survey of Newly-found Nitrile Hydratase-Producing Microorganisms Grown
at Higher Temperatures

Hiroshi Wada, Atsuko Oshima, Tsuyoshi Sugio
and Toru Nagasawa®

(Department of Biological Function and Genetic Resources Science)

We surveyed some novel nitrile hydratase-producing microorganisms through the
enrichment culture technique at higher temperatures. We isolated several spore-forming
filamentous bacteria from soil samples. One of them, strain 45A40 exhibited the highest
nitrile hydratase activity. Based on taxonomical studies, strain 45A40 was identified to
be genus Streptomyces. It was the first example of a Streptomyces strain exhibiting high
nitrile hydratase acitivity. We optimized the culture conditions of Streptomyces 45A40
to enhance the nitrile hydratase activity. The formation of nitrile hydratase was con-
stitutive and was highly enhanced by the addition of cobalt ions. The enzyme acted on
various nitriles and showed low Km value for 3-cyanopuridine. The enzyme exhibited
tolerance against a high concentration of 3-cyanopyridine ; however, its heat stability
was not outstanding.
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nitrile hydratase
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Table 1 Isolated filamentous bacteria
. o Growth Total activity Specific activity
Strain Nitrile® . .
(ODg100m) (¢mol/ml/min) (¢mol/ml/min/ODg,onm)
E3731 Adiponitrile 2.68 0.38 0.14
E3733 Adiponitrile 1.62 0.35 0.21
E3736 Adiponitrile 1.36 3.00 2.21
45A32 Azelanitrile 5.81 18.8 3.23
45A40 Azelanitrile 5.92 33.0 5.57
4501 n-Octanonitrile 7.24 32.2 4.45
Cls Cyanoacetic acid 2.04 7.01 3.43

UNitriles used for the enrichment culture
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Table 2 Effects of the addition of metal ions on the formation of nitrile
hydratase by Streptomyces 45A40

Metal i Growth Total activity Specific activity
Metal ions

(ODs100m) {(zmol/ml/min) {(zmol/ml/min/ODs1enm)
None 7.97 0.10 0.01
FeSO, - 7TH,0 8.32 3.36 0.40
CoCl1, - 6H,0 8.41 47.8 5.68

Table 3 Effects of various amides on the formation of Streptomyces 45A40

Inducer Growth Total activity Specific activity
(ODs100m) (xmol/ml/min) (zmol/ml/min/OD)

None 1.26 20.9 16.6

e-Caprolactam 0.66 9.52 14.5

Crotonamide 341 22.9 6.72
Methacrylamide 3.33 2.46 0.74
Butylamide 2.19 0.19 0.88
Propionamide 1.91 0.92 0.48
Urea 1.72 2.97 1.73

Table 4 Enhancement of nitrile hydratase activity by the optimization of the

culture medium

Growth Total activity Specific activity
(ODsg10nm) (zmol/ml/min) (zmol/ml/min/ODs;¢nm)
Basal medium 5.92 33.0 5.57
Cobalt ions 8.41 47.8 5.68
Carbon Source 9.79 21.3
Nitrogen source 12.9 23.5
Optimized medium 15.2 311

Medium E was used as the basal medium. Glucose and meat extract were added
as carbon and nitrogen sources, respectively.
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Table 5 Substrate specificity

Nitrile Relative actiuity

Acetonitrile No activity

Propionitrile 105
Methacrylonitrile 130
n-Butyronitrile 194
3-Cyanopyridine 100*
2-Cyanopyridine 128
4-Cyanopyridine 168
Benzonitrile 51
Crotonitrile 52
Acrylonitrile 115

*22.3 gmol/mg cells/min
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Fig. 2 Km value. thermal stability and 3-cyanopyridine tolerance of Stre-
ptomyces 45A40 nitrile hydratase
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