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isolated aromatic nitrilase-producing bacterium-—
Pseudomonas putida CGMCC3830
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Abstract:
recent years. A bacterium with nitrilase activity was isolated and identified as Pseudomonas putida CGMCC3830 based on

Microbial nitrilases have attracted increasing attention in nitrile hydrolysis for carboxylic acid production in

its morphology, physiological and biochemical characteristics, as well as 16S rRNA gene sequence. The nitrilase
production was optimized by varying culture conditions using the one-factor-at-a-time method and response surface
methodology. Glycerol 13.54 g/L, tryptone 11.59 g/L, yeast extract 5.21 g/L, KH,PO,4 1 g/L, NaCl 1 g/L, urea 1 g/L, initial
pH 6.0 and culture temperature 30 ‘C were proved to be the optimal culture conditions. It resulted in the maximal nitrilase
production of 36.12 U/mL from 2.02 U/mL. Investigations on substrate specificity demonstrate P. putida nitrilase
preferentially hydrolyze aromatic nitriles. When applied in nicotinic acid synthesis, 2 mg/mL P. putida cells completely
hydrolyzed 20.8 g/L 3-cyanopyridine into nicotinic acid in 90 min. The results indicated P. putida CGMCC3830 displayed

potential for industrial production of nicotinic acid.

Keywords: nitrilase, Pseudomonas putida, 3-cyanopyridine, nicotinic acid, optimization

value, such as nicotinic acid, isonicotinic acid,
(R)-(-)-mandelic
acrylic acid, and some amino acids

Biocatalysis has long been considered to be an

attractive choice in chemical synthesis compared acid, p-hydroxybenzoic acid,

with traditional metallo- and organo-catalysis due to (8-12],

its specificity, and “green” properties '), As one of The applications of nitrilase as a general

the most valuable biocatalysts, nitrilase mediates the
nitriles hydrolysis for production of corresponding
carboxylic acids, which could be used as precursors
and food
additives 1. It has received considerable industrial

for pharmaceuticals, fine chemicals,
interests owing to the mild reaction conditions, as

excellent
[6-7]

well as catalytic efficiency and

selectivities Consequently, an increasing
number of academic institutions and companies
BASF, and DSM) are

exploring the synthetic potential of nitrilases for

(Lonza, Dow, Diversa,

bioproduction of carboxylic acids with commercial

biocatalyst are largely unexploited, as compared to
the successful utilization of lipase and esterase !'*).
One of the bottlenecks in development of such a
specific biotransformation is to find an appropriate
biocatalyst. Bacteria, fungi, and plants are excellent
sources of nitrilase, with bacterial species as the

main  source ", Furthermore, the genus
Pseudomonas was found to be a promising source
for nitrilases. The first bacterial nitrilase was
in Pseudomonas sp.,

hydrolyze the ricinine nitrile group !'*!. From then on,

discovered which could

several bacteria from the genera Pseudomonas were

cjb@im.ac.cn

413




414

ISSN 1000-3061 CN 11-1998/Q Chin J Biotech March 25,2014 Vol.30 No.3

reported to display nitrilase activity. The nitrilases
from P. fluorescens DSM 7155 ' P, fluorescens
EBC 191 " and P. putida MTCC 5110 "*! showed
preference  for  arylacetonitriles, such  as
phenylacetonitrile and mandelonitrile. Aliphatic
nitriles, such as fumarodinitrile and succinonitrile,
were proven to be efficient substrates for P. fluorescens
Pf-5 nitrilase "), However, the nitrilases of these
Pseudomonas

toward aromatic nitriles, such as 3-cyanopyridine

strains exhibit minimal activity
and benzonitrile. To sum up, Pseudomonas strains
with aromatic nitrilase activity have never been
reported.

Since the potential of Pseudomonas nitrilase for
nitriles biotransformation being clearly
demonstrated, it is a necessary work to promote the
nitrilase production from Pseudomonas strains
through culture conditions optimization. To date,
studies on culture conditions for enhancing nitrilase
production by microorganisms have been scanty. For
optimization of culture conditions, the one-factor-at-
a-time (OFAT) method could be easily implemented
and could be used for the selection of the significant

parameters affecting enzyme yield

. Response
surface methodology (RSM) can be utilized to
investigate the interactions among factors and to
obtain the optimal level of test variables '),

The aim of this study was to screen a novel
strain harboring nitrilase acitivity for conversion of
3-cyanopyridine into nicotinic acid. The isolated
strain from environmental sources was identified as
P. putida CGMCC3830. Subsequently, the nitrilase
production was enhanced by optimization of culture
conditons with a combination of OFAT and RSM,
and the application performance of this strain was
investigated and discussed. The strain was proven to
be a potential biocatalyst for nitrile hydrolysis and
thus pave the way for establishment of an
economical bioprocess, which could effectively
convert 3-cyanopyridine into nicotinic acid in a

commercial scale.

http://journals.im.ac.cn/cjben

1 Materials and methods

1.1 Screening of microorganisms

Soil samples were collected from Jiangsu
Province, China. Approximately 1 g of each soil
sample was added to 50 mL of a nitrogen-free
mineral medium (per liter: glucose 5 g, KH,PO4 1 g,
MgSO,4 0.1 g, FeSO47H,0 0.02 g, CaCl, 0.02 g,
NaCl 1 g, e-caprolactam 1 g, and pH 7.0)
supplemented with 0.5 g/L 3-cyanopyridine as sole
nitrogen source and incubated at 30 ‘C for 3 d. After
enrichment cultivation, the suspension was diluted
and spread on agar plates to isolate pure colonies.
The isolated colonies were further incubated in the
fermentation medium (per liter: glucose 10 g,
peptone 5 g, yeast extract 5 g, NaCl 1 g, KH,PO, 2 g,
MgSO, 0.1 g, FeSO47H,0 0.03 g, e-caprolactam 1 g,
and pH 7.0) at 30 ‘C with shaking at 120 r/min for 48 h
for enzyme production. The resulting cells were
harvested by centrifugation (10 000 x g, 10 min) and
then washed twice with 100 mmol/L potassium
phosphate buffer (pH 7.2). The washed cells were
resuspended in the same buffer for further study.
1.2 Taxonomic identification

The isolate was identified based on its
morphology,  biochemical and physiological
characteristics, as well as 16S rRNA gene sequence.
Morphological properties were observed under an
optical microscope and a scanning transmission
(SEM).

characterization

electron microscope Biochemical and

physiological assays  were
conducted as described in Bergey’s Manual of
Systematic Bacteriology **. The 16S rRNA gene
sequence of the isolate was amplified via
polymerase chain reaction by using two universal
primers, Py (5'-GAGAGTTTGATCCTGGCTCAG-3")
and P (5-CTACGGCTACCTTGTTACGA-3"). A
similarity search for the 16S rRNA gene sequence
was conducted using the Basic Local Alignment
Search Tool provided by the National Center for

Biotechnology Information. A total of 16S rRNA
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gene sequence and related sequences obtained from
the GenBank database were aligned using
CLUSTAL X version 1.8%*1. A phylogenetic tree
was constructed based on the homologous 16S rRNA
gene sequence by using the Molecular Evolutionary
Genetics Analysis software version 5.02.
1.3 Nitrilase activity assay

Nitrilase  activity = was  assayed  with
3-cyanopyridine as using P. putida
CGMCC3830 as biocatalyst. The
standard assay reaction was conducted in 2.0 mL of
potassium phosphate buffer (100 mmol/L, pH 7.2)

containing 50 mmol/L 3-cyanopyridine and 1 mg

substrate
whole-cell

resting cells (dry cell weight) at 30 ‘C for 10 min.
The reaction was terminated by adding 0.2 mL of
2 mol/L HCIl, after which the reaction mixture was
centrifuged. The 3-cyanopyridine and nicotinic acid in
the supernatant were analyzed by high-performance
liquid chromatography (HPLC). The ammonia in the
supernatant was assayed using an ultraviolet
(Mapada UV-1800,

China) according to phenol-hypochlorite reaction

spectrophotometer Shanghai,

[25].
One unit of the enzyme activity was defined as
the amount of enzyme that catalyzed the formation
of nicotinic acid or ammonia at the rate of 1 pmol
per min under the standard assay conditions.
Specific activity was expressed as units per mg of
dry cell. Total activity was expressed as units per mL
of culture broth.
1.4 Optimization of culture conditions
Optimizations of various parameters for
nitrilase production of P. putida CGMCC3830 were
carried out using different medium components and
cultivation conditions. The effects of different
medium components on biomass and enzyme
activity were evaluated by addition of various
carbon sources, nitrogen sources, metal ions,
different

concentrations. In addition, the optimum cultivation

inducers, and these components at

conditions were investigated by varying the initial
medium pH and cultivation temperature. The

interactive influence of the significant factors was
further investigated by RSM. The experiment was
set up based on a central composite design (CCD).
Design-Expert V8.0.6 software was utilized for the
regression and graphical analysis of the obtained
data.

1.5 Analytical methods

The growth of P. putida CGMCC3830 was
estimated turbidimetrically, and the biomass (dry
cell weight) was calculated from the predetermined
standard curve relating the ODgy to mg/mL (1
ODgpo = 0.40 mg/mL).

HPLC (Ultimate 3000, Dionex 3000, USA) was
performed with a chromeleon system equipped with
an Atlantis dC18 column (5.0 pm, 150 mm % 4.6 mm;
Waters, USA) at a wavelength of 268 nm, column
temperature of 30 °C. The mobile phase was
acetonitrile: 0.025% phosphoric acid (6/4, V/V) at a
flow rate of 0.5 mL/min.

2 Results and discussion

2.1 Screening and identification of the
nitrile-converting microorganism

Nitrilase has emerged as an efficient biocatalyst
in green chemistry . Novel and potential nitrilases
from different sources have sprung up in recent

years ']

. Utilizing 3-cyanopyridine as the sole
nitrogen source, this work isolated several microbial
strains and selected the bacterium with the highest
activity towards 3-cyanopyridine.

The colonies of the isolated bacterium on a
lysogeny broth plate were milky, yellow, convex,
smooth, wet and fluorescent on King's B agar
medium. The bacterium was gram negative with
width ranging from 0.8 pm to 1 pm and length
ranging from 1.5 pm to 2 pm. The flagellum was
SEM. Catalase and

dihydrolase reactions were positive, whereas starch

observed under arginine

hydrolysis, nitrate reduction, and liquefaction of
gelatin were negative. The 16S rRNA gene sequence
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of the bacterium was determined and then deposited
in the GenBank database with accession number
JQ086574. A phylogenetic tree was constructed
based on the 16S rRNA gene sequence (Fig. 1). This
strain was located in the same clade with P. putida
(EF100617). Based on morphology, physiological
and biochemical characteristics, as well as 16S
rRNA gene sequence, the bacterium was identified
as P. putida. The strain was deposited in the China
General Microbiological Culture Collection Center
with accession number CGMCC 3830; thus, it was
designated as P. putida CGMCC3830.
2.2  Effects of carbon sources on nitrilase
production

Effects of various carbon sources (10 g/L) were
investigated for enhancing nitrilase production. Fig. 2
showed that sucrose, lactose, sorbitol, mannitol and
soluble starch inhibited nitrilase formation, resulting

71

99

67

79

in a specific activity of less than 0.61 U/mg.
However, these carbon sources, particularly soluble
starch, favored nitrilase formation of P. putida
MTCC 5110 #7. Glycerol addition have a positive
influence on cell growth (biomass 2.85 mg/mL) and
nitrilase formation (specific activity 1.06 U/mg),
which lead to the highest total activity of 3.02 U/mL,
followed by D-fructose and glucose. The catabolite
repression when using glycerol, D-fructose and
glucose as carbon sources for P. putida MTCC 5110

[27] was not observed in this

nitrilase production
study. The optimal glycerol concentration was
further The

production was achieved with 10 g/L of glycerol. No

investigated. maximum nitrilase
improvement was observed with more than 10 g/L
glycerol, whereas a negative effect was identified
with 40 g/L glycerol. Finally, 10 g/L glycerol was

selected for further study.

100 | Pseudomonas lutea OK2 (NR029103)
74 ,_{ Pseudomonas lutea PSB2 (EU184082)

93 Pseudomonas graminis DSM 11363 (NR026395)

Pseudomonas rhizosphaerae TH5 (NR029063)

Pseudomonas putida CGMCC3830 (JQ086574)

Pseudomonas putida HS-N24 (EF100617)

88
[ Pseudomonas moorei Asd MY-A1 (FM955889)

Pseudomonas moraviensis PSB34 (HQ242747)

71 Pseudomonas fluorescens BIT-18 (GU367870)

56~ Pseudomonas jessenii PS06 (AY206685)
Pseudomonas fluorescens LMG 14674 (GU198124)

. [ Pseudomonas aurantiaca PB-St2 (EU761590)
99

Pseudomonas chlororaphis (AJ550465)

Pseudomonas aeruginosa H706 (AB037561)

0.02

Fig. 1

Escherichia coli ATCC43895 (283205)

Phylogenetic tree for P. putida CGMCC3830 and related strains based on the 16S rRNA gene sequence. Numbers after the

names of organisms are accession numbers of published sequences. Phylogenetic tree was inferred by using the neighbour-joining

methods. The software MEGA 5.02 was used for analysis.
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2.3  Effects of nitrogen sources on nitrilase
production

Organic and inorganic nitrogen sources (5 g/L)
were tested to investigate their effects on the

CGMCC3830 (Fig. 3).
The results showed that organic nitrogen
sources favored more biomass production compared

with inorganic nitrogen sources. Tryptone supported

biomass and nitrilase activity of P. putida the highest specific activity (2.70 U/mg), but had
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Fig. 3  Effects of nitrogen sources on biomass and nitrilase activity of P. putida CGMCC3830.
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relatively poor biomass (0.75 mg/mL). On the other
hand, yeast extract-containing medium supported the
most biomass (1.98 mg/mL), but had low specific
activity (1.74 U/mg). Therefore, combination of
tryptone and yeast extract was further investigated.
The combination of 10 g/L tryptone and 5 g/L yeast
extract was proven to be the optimum nitrogen source,
which enhanced nitrilase production to 7.69 U/mL
(biomass 4.32 mg/mL and specific activity 1.78 U/mg).

that
single

Previous investigations also demonstrated

compound nitrogen sources outperform

nitrogen sources in terms of cell growth and nitrilase

formation %%,
2.4  Effects of inorganic salts on nitrilase
production

Effects of several inorganic salts with final

concentration of 0.1 mmol/L on P. putida
CGMCC3830 biomass and nitrilase activity were
investigated (Fig. 4). The medium with KH,PO,
improved the cell growth (biomass 4.21 mg/mL) and
nitrilase formation (specific activity 1.89 U/mg) of
NaCl did not

production, but exhibited a beneficial effect on cell

the species. enhance nitrilase

8r

Biomass (mg/mL)

Y
Y

R O

A

oY

O a3

5 f\‘é”g .5\?‘&*\\?‘9 &>
X X . X
ﬂ\%$ C\{D 1}0“3 \% @Q% QQ Q

growth (biomass 4.32 mg/mL). Nagasawa et al. "

revealed CuSO, inhibited cell
rhodochrous J1 and had no effect on nitrilase
formation. In this study, CuSO, was proven to strongly
inhibit both cell growth (biomass 3.16 mg/mL) and
nitrilase formation (specific activity 0.87 U/mg) of P.
putida CGMCC3830. Other salts were found to have
no obvious effects on biomass and nitrilase activity.

growth of R.

Further experiments suggested that the maximal

nitrilase production was achieved when KH,PO, and

NaCl concentration was 1 g/L.

2.5 Effects of inducers on nitrilase production
Most nitrilases are inducible by certain nitriles,

(%1 However, appropriate

amides, or their analogs
nitrilase activity (specific activity 2.00 U/mg) of P.
putida CGMCC3830 was still detected without
addition of any inducers. On the other hand, in this study,
several nitriles provided negligible benefits on nitrilase
expression, except 2-cyanopyridine, which made a slight
improvement on specific activity (2.45 U/mg) (Fig. 5).
The selected amides and acids were proven to inhibit
cell growth, and among them, benzamide also

hindered nitrilase formation. The maximal specific
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Fig. 4 Effects of inorganic salts on biomass and nitrilase activity of P. putida CGMCC3830.
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Fig. 5 Effects of inducers on biomass and nitrilase activity of P. putida CGMCC3830.

activity (3.38 U/mg) was observed with urea,
although urea showed no significant effect on cell
growth. Then, a urea concentration of 1 g/L was
found to be optimal for nitrilase production.
2.6 Effects of initial pH and
temperature on nitrilase production

The cultivation conditions including initial pH

culture

and culture temperature were also studied for their
effects on P. putida CGMCC3830 nitrilase production.
The optimal initial pH was 6.0. A sharp drop in total
activity was observed when the initial pH was 8.5,
which was 31% of the maximum. This strain displayed
moderate nitrilase production at temperatures ranging
from 25 ‘C to 37 C; particularly, the highest nitrilase
production was obtained at 30 ‘C. Through the
cultivation ~ conditions  optimization,  nitrilase
production reached up to 31.34 U/mL.
2.7 Medium composition optimized by RSM
Based on the OFAT experimental results, three
variables (glycerol, tryptone, and yeast extract) were

chosen for the subsequent RSM experiment. The
design and results of the CCD experiments are
shown in Table 1. RSM yielded the following
regression equation:

Y =35.34+2.05 X;-2.51 X,—0.67 X5—1.09 X;X,—
0.82 X;X5-3.91 X;X5-2.55 X,-3.43 X,"~7.31 X5’

where Y is the total activity (U/mL); and X;, X,,
and X; are the coded values of the independent
variables glycerol, tryptone, and yeast extract,
respectively.

The other culture conditions were fixed based
on the results from the OFAT optimization: NaCl 1 g/L,
KH,PO,4 1 g/L, urea 1 g/L, initial pH 6.0 and culture
temperature 30 C.

To validate the regression coefficient, analysis
of variance (ANOVA) for nitrilase production was
performed (Table 2). The P-value of the model was
less than 0.000 1, and the P-value of “lack of fit”
was 0.437 0. Thus, the model could adequately fit

the experimental data. The model was reliable with

cjb@im.ac.cn
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an R? value of 0.976 2, thus suggesting that the
regression model is suitable for analyzing the
response trends. By inspecting the F-values of each
factor, tryptone showed the most significant effect
on nitrilase production, followed by glycerol and
yeast extract. The 3D response surface plots and
contour curves show the effects of various culture
conditions on total activity (Fig. 6). The contour
curves illustrate interactive effect of tryptone and
yeast extract on nitrilase production is significant.
Substantial interaction was also observed between
the other pairs of variables, glycerol and tryptone as
well as glycerol and yeast extract.

Table 1 Design and results of the central composite
design (CCD) experiments

Xi Xz X3 Total activity (U/mL)
Gl(}éc/:gol Tr()g;}i))ne ezet:rel;ctt Observed  Predicted
(g/L)
10 (-1) 10 (-1) 25(¢1) 1794 17.35
15 (+1) 10 (-1) 25(¢1) 2545 25.26
10 (-1) 15 (+1) 25(¢1)  22.67 2233
15 (+1) 15 (+1) 25(-1) 2668 25.90
10 (-1) 10 (-1) 75(+1) 2537 25.47
15 (+1) 10 (-1) 75(+1) 3046 30.11
10 (-1) 15 (+1) 75(+1) 1531 14.81
15 (+1) 15 (+1) 75(+1) 1521 15.11
83(-1.68)  12.5(0) 5(0) 2422 24.68
(lfi;g) 1250)  5(0) 31.08 31.59
12,5 (0) 83(-1.68)  5(0) 29.56 29.84
125 (0) (lfi?ag) 5(0) 20.72 21.41
12.5 (0) 12.5 (0) ?_'18.68) 14.97 15.77
12.5 (0) 12.5 (0) (9421‘68) 13.36 13.53
12.5 (0) 12.5 (0) 5(0) 34.94 35.34
12,5 (0) 12.5 (0) 5(0) 35.36 35.34
12,5 (0) 12.5 (0) 5(0) 36.35 35.34
12,5 (0) 12.5 (0) 5(0) 35.38 35.34
12.5 (0) 12.5 (0) 5(0) 34.23 35.34
12.5 (0) 12.5 (0) 5(0) 35.93 35.34

http://journals.im.ac.cn/cjben

Table 2 Analysis of variance (ANOVA) for the
experimental results of CCD
S;Ergz df* F-value P-value
Model 1200.43 9 223.77 <0.000 1
X 57.6 1 96.63 < 0.000 1
X5 85.73 1 143.83 < 0.000 1
X3 6.06 1 10.17 0.009 7
X1 X, 9.44 1 15.84 0.002 6
X1 X5 5.33 1 8.94 0.013 6
X2 X5 122.23 1 205.05 <0.000 1
X2 93.44 1 156.76 < 0.000 1
X2 169.92 1 285.06 < 0.000 1
X5 770.92 1 129334 <0.000 1
Residual 5.96 10
Lack of Fit 3.2 5 1.16 0.437 0

* Degrees of freedom.

The optimum levels of the investigated factors
can be deduced from the 3D response surface plots
and the equation obtained from multiple regression
analysis. The model predicted that the maximum
total activity was located at X;= 13.54 g/L, X,=
11.59 g/L, and X;= 5.21 g/L; the predicted total
activity was 36.36 U/mL. The triplicate test shows
an actual total activity of 36.12 U/mL, which is close
to the predicted response, thus affirming the
rationality of the model.

Optimization of culture conditions remains a
facile and feasible way to increase enzyme activity
and improve the catalytic potential of biocatalyst !,
Through optimization of culture conditions, the total
nitrilase activity of P. putida CGMCC3830 was
increased from 2.02 U/mL to 36.12 U/mL. Other
reported  3-cyanopyridine
including Rhodobacter sphaeroides LHS-305 and
Rhodococcus sp. NDB 1165 showed nitrilase
activity of 0.155 and 3.67 U/mL, respectively 2!,
2.8 Substrate specificity of P. putida
CGMCC3830 nitrilase

Nitrilases with different sources are proven to

converting  strains,
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Fig. 6 Response-surface curve of nitrilase production by
P. putida CGMCC3830 showing mutual interactions between
glycerol and tryptone (A), glycerol and yeast extract (B),
tryptone and yeast extract (C). Another variable was fixed at
center point level.

have diverse substrate specificities for aliphatic
nitriles, aromatic nitriles or arylacetonitriles '),
Here, different kinds of nitriles were employed as

substrates to investigate the substrate specificity of

P. putida CGMCC3830 nitrilase (Table 3). P. putida
nitrilase exhibited a broad substrate spectrum and
preferentially = hydrolyzed  aromatic  nitriles,
particularly 3- and 4-cyanopyridine, followed by
benzonitrile, 2-chloro-4-cyanopyridine, and
pyrazinecarbonitrile. The aliphatic nitriles such as
acrylonitrile, succinonitrile, iminodiacetonitrile and
aminoacetonitrile were also somewhat effective
substrates, but arylacetonitriles (phenylacetonitrile,
mandelonitrile and 4-methoxyphenylacetonitrile)
were inert. The genus Pseudomonas generally
harbored aliphatic nitrilase or arylacetonitrilase

activity '3

. In the present study, it was observed
that P. putida nitrilase exhibited significant activity
towards aromatic nitrile and belonged to aromatic
nitrilase.
2.9 Bioconversion of 3-cyanopyridine into
nicotinic acid

P. putida CGMCC3830 resting cells prepared

under optimized conditions was applied in nicotinic

Table 3 Substrate specificity of nitrilase in P. putida
CGMCC3830

Substrate Relative activity (%)
Aminoacetonitrile 25.35+1.01
Succinonitirle 27.95+0.99
Iminodiacetonitrile 21.42+1.84
Acrylonitrile 47.70+1.24
Benzonitrile 48.63+2.10
3-Cyanopyridine 100.00+2.21
4-Cyanopyridine 101.17+5.50
2-Chloro-4-cyanopyridine 47.10£3.20
Pyrazinecarbonitrile 25.35+1.01
Phenylacetonitrile 4.65+0.49
Mandelonitrile ND*
4-Methoxyphenylacetonitrile ND*

The reactions were performed using the standard reaction
protocol (see Methods). The activity toward 3-cyanopyridine was
taken as 100 %. * Not detectable.
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acid Dbiosynthesis. Bioconversion reaction for
200 mmol/L (20.8 g/L) 3-cyanopyridine was carried
out (Fig. 7) in a system of 100 mL potassium
phosphate buffer (100 mmol/L, pH 7.2) with
2 mg/mL of resting cells. The 3-cyanopyridine and
nicotinic acid concentrations in the reaction mixture
were assayed by HPLC at various intervals. The
results showed that 3-cyanopyridine was fully
converted within 90 min and corresponding nicotinic
acid (about 24.6 g/L) could be obtained, while no
amide was detected in the reaction mixture. Prasad and
co-workers utilized 2.0 mg/mL Rhodococcus sp. NDB
1165 resting cells for 3-cyanopyridine hydrolysis,
and 50 mmol/L (5.2 g/L) 3-cyanopyridine could be
completely converted within 20 min at 40 °C &,
Recently, Yang et al. ** reported that R. sphaeroides
LHS-305 nitrilase could hydrolyze 200 mmol/L
(20.8 g/L) 3-cyanopyridine with 93% conversion

rate within 13 h using 6.1 mg/mL of cells at 30 C.
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Fig. 7 Time course of nicotinic acid synthesis from

3-cyanopyridine by P. putida CGMCC3830.

3 Conclusions

In this bacterium was

successfully isolated from soil with 3-cyanopyridine

study, a novel

as the sole nitrogen source and proven potential in
nitrile hydrolysis. It was identified as P. putida

http://journals.im.ac.cn/cjben

CGMCC3830
physiological, biochemical properties and 16S rRNA

according to  morphological,

gene sequence analysis. The utilization of

nitrilase-producing  biocatalyst for  industrial

application required an optimized production
strategy. Culture optimization in this study resulted
in a significant improvement in total activity from
2.02 U/mL to 36.12 U/mL. The high nitrilase
production and the versatile nitrile-converting
catalytic property of P. putida CGMCC3830
facilitate its potential application for carboxylic
acids synthesis in commercial scale. Further studies
including fed-batch reaction and coding gene
expression are in progress to fully exploit the
biocatalyst for carboxylic acids bioproduction.
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