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Abstract 

Background:  The use of nitrile compounds is usually high, particularly in chemical industries, which calls for seri-
ous concern because of their relevance to the environment. The essential role of nitrilases in the bioremediation of 
harmful nitriles from environmental wastes cannot be overemphasized. The study aimed to unveil the biodegradative 
potentials of bacterial strains associated with the degradation of nitrile pollutants.

Methods:  Bacterial strains capable of utilizing glutaronitrile as the sole source of carbon and nitrogen were isolated 
from solid waste leachates by a selective enrichment culture technique. The test organisms were grown in mineral 
salts medium (MSM), and the metabolic products were determined using gas chromatography-flame ionization 
detection (GC-FID). The nitrilase gene was amplified by polymerase chain reaction (PCR) and by using appropriate 
primers.

Results:  The growth studies showed that the test organisms grew on the two nitriles. The doubling times of 12.16 
d and 9.46 d (specific growth rate, µ=0.082 d−1, 0.106 d−1) were obtained for  each pure culture of Bacillus sp. srain 
WOD8 and Corynebacterium sp. srain WOIS2 on glutaronitrile (as single substrate), respectively. While the same strains  
had doubling times of 11.11 d and 10.00 d (µ=0.090 d−1, 0.100 d−1) on benzonitrile (as single substrate). However, 
the mixed culture (comprising the two strains)  had doubling times of 7.40 d and 7.75 d (µ=0.135 d−1, 0.129 d−1) 
on glutaronitrile (as single  and mixed substrates), respectively.  While doubling times of 8.09 d and 8.71 d (µ=0.124 
d−1, 0.115 d−1) were obtained  for the same mixed culture on  benzonitrile (as single and mixed substrates). Based on 
gas chromatographic analysis, the residual glutaronitrile concentrations at day 16 for strains WOD8 and WOIS2 were 
35.77 g L−1 (72.2%) and 9.30  g L−1 (92.5%), respectively, whereas the residual benzonitrile concentrations for the same 
strains were 27.39 g L−1 (78.8%) and 13.79 g L−1 (89.2%), respectively. For the mixed culture, residual glutaronitrile and 
benzonitrile  concentrations at day 16 were 13.40 g L−1 (88.5%) and 10.42 g L−1 (91.5%), respectively, whereas for the 
mixed substrates  (glutaronitrile and benzonitrile),  7.21 g L−1 (91.7%) and 4.80 g L−1 (94.2%) of residual glutaronitrile 
and benzonitrile concentrations were obtained by the same consortium. The gene for nitrilase involved in nitrile deg-
radation was detected in the genome of the bacterial strains. The amplified nitrilase gene gave PCR products of sizes 
1400 bp and 1000 bp, as expected for strains WOD8 and WOIS2, respectively. 4-Cyanobutyric acid (4CBA), glutaric 
acid (GA), and benzoic acid (BA) were obtained as metabolites following nitrile degradation in vitro.
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Background
Bacterial nitrilases are responsible for the degradation 
of nitriles into corresponding carboxylic and ammo-
nia. Some of the benefits, such as working under mild 
response conditions, being regioselective, and enantiose-
lective, are reasons behind the wide usage of nitrilases 
over the usual chemical procedures (Wang et  al. 2014; 
Vejvoda et al. 2010). Eventually, nitrilases are considered 
a reasonable candidate to drive the age of numerous use-
ful carboxylic acids. Nitrilases, as important biocatalysts, 
convert a variety of nitriles to carboxylic acids, thereby 
facilitating more environmentally friendly chemical 
and pharmaceutical production (Ramteke et  al. 2013). 
Nitrilases are found all over the world and are critical 
components of metabolic pathways as well as a response 
to environmental stimuli such as nitriles, whether natu-
ral or man-made. Nitrilases are frequently found in gene 
clusters on a genome that represent their metabolic 
roles (Podar et  al. 2005). Nitrilase in bacteria and fungi 
has been studied (Kaplan et al. 2006; Vejvoda et al. 2006, 
2008; Martínková et al. 2009; Gong et al. 2012; Egelkamp 
et  al. 2017). Layh et  al. (1998) reported that nitrilase 
producing bacteria   use nitriles as a nitrogen source for 
growth as a result of nitrilase expression. In bacteria, 
however, nitrilases are uncommon, with only 10 nitrilase 
genes discovered in over 150 genomes analyzed (Podar 
et  al. 2005). Sharma et  al. (2017) discovered just 138 
nitrilases in 2000 bacterial genomes after using genome 
mining data. According to these findings, nitrilases are 
expressed by just 6.8% of bacteria.

Recently, nitrilases have drawn general attention 
after the recognition of their enormous prospective 
uses in industry and bioremediation activities (Sharma 
et  al. 2017). Usually, most nitriles are extremely toxic 
and have become an environmental issue that requires 
serious concern. Consequently, viable action towards 
reducing the nitrile-based wastes delivered from a few 
manufacturing processes  is required. However, cyano-
genic compounds have surfaced in some medical prob-
lems, including other primary central nervous system 
(PCNS) symptoms.

Moreover, cyanide anions formed from nitriles could 
be harmful by prompting the deactivation of respiration 
brought about by a strong affinity to cytochrome-c-oxi-
dase (Kaul et  al. 2007). With the inherently destructive 
and unfavorable effect of cyanide-based compounds, 
they can cause damage to living organisms and the envi-
ronment (Kaul et  al. 2007; Gupta et  al. 2010; Banerjee 
et al. 2002). A few nitrile compounds are made and used 
as solvents, plastics, polymers, and herbicides (Kobayashi 
et al. 1990), while a few nitriles are used as raw constitu-
ents or biosynthetic precursors in generating pharma-
ceuticals, fine chemicals, and other useful products (Kaul 
et al. 2007). The exuberant increase in nitrile biotransfor-
mation (Mathew et al. 1988) and degradation of nitrile-
derived herbicides (Stalker et  al. 1988) have confirmed 
the investigation regarding bacterial strains as the basis 
of these events. Lagos is a metropolitan city in Nigeria 
where few dumpsites exist.

This places an unexpected population of 180 million 
individuals in danger of cyanide toxicity. The present 
study aimed to reveal the bioremediation potentials of 
bacterial strains associated with nitrile degradation in 
Nigeria in order  to strongly decrease health-risk factors 
in the ecosystem.

Methods
Source of metabolizing bacterial strains
Metabolizing bacterial strains, Bacillus sp. WOD8 
(KX774193) and Corynebacterium sp. WOIS2 
(KX774194) used was previously described by Ogunyemi 
et al. (2019). Bacteria capable of metabolizing glutaroni-
trile as the sole carbon and nitrogen source were isolated 
from solid waste leachates by a selective enrichment cul-
ture technique (Ogunyemi et al. 2019). Previously, these 
strains have shown ample ability to use glutaronitrile and 
benzonitrile for growth (Ogunyemi et al. 2019). The bac-
terial strains were revived and ready for further studies.

Evaluation of growth potentials on nitriles
This experiment was conducted to examine the ability of 
the bacterial species as pure  and mixed culture to utilize 

Conclusion:  These results revealed that strains WOD8, WOIS2 and the mixed culture (consisting of the 
two strains) have proven to have the capacity to metabolize nitriles (glutaronitrile and benzonitrile) as the carbon and 
nitrogen sources. However, the mixed culture had higher nitrile degradation rate as compared to each pure culture of 
the two test organisms. These results also provide insight into the evolutionary genetic origin of a nitrilase gene that 
encodes an enzyme that catalyzes nitrile degradation in these strains. Hence, the bacterial strains that harbor this kind 
of gene may be used as promising biological agents for the remediation of sites polluted with nitriles, thereby open-
ing new perspectives for encouraging data for a bioremediation bioprocess.

Keywords:  Bacterial strains, Nitriles, Nitrilases, Metabolites , Mixed culture, Solid waste leachates, Bioremediation 
bioprocess
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nitriles. The laboratory tests were carried out in duplicate 
under aerobic conditions in Erlenmeyer flasks (250  ml). 
The constituents of MSM (g/L) included NaCl, 0.20; 
MgSO4.7H2O, 0.050; K2HPO4, 2.0; KNO3, 2.0; CaCO3, 
0.020; and FeSO4. 7H20, 0.010; 1000  mL distilled water, 
pH, 7.0 ± 0.2), fortified with 1.0  mL of sterile trace ele-
ment solution (Santoshkumar et  al. 2011). The medium 
was supplemented with 0.2% (v/v) nitrile as the sole car-
bon and energy source. The bacteria inoculum for the 
major biodegradation studies was prepared by grow-
ing each test organism in MSM  and incubated at 48 h 
to allow the cells to fully grow to mid log phase. While 
the mixed culture inoculum , the cells harvested were in 
equal proportion with a corresponding cell density of 108 
cfu/ml for each.  The  Erlenmeyer flasks (250  mL) con-
taining 100 mLof   MSM   was  inoculated with 1.0 mLof 
inoculum (pure and mixed culture) and incubated (30 ºC, 
150 rpm) for 16 days.     To monitor contamination and 
the effects of abiotic factors, two flasks of mineral salts 
medium   acted as negative and positive controls. Flasks 
were incubated for 16  days.  The growth experiments 
were set up in triplicate. The culture (5.0  mL) from the 
sets of flasks was harvested every 4 days to determination 
of turbidity. The increase in turbidity of the culture broth 
was used to monitor the growth of  both pure and mixed 
culture (Bacillus sp. strain WOD8 and Corynebacte-
rium sp. strain WOIS2) at a wavelength of 600 nm using 
a spectrophotometer (Thermo-scientific™ Spectronic 
GENESYS 8, Thermofisher Scientific, USA). Generation 
times and the specific growth rate of the pure and mixed 

culture on nitrile substrate were determined with non-
linear regression of growth curves using GraphPad soft-
ware, Prism version 6.

Biodegradation of nitriles by test organisms
Biodegradation of both glutaronitrile and benzonitrile in 
the media during the period of incubation was carried 
out using gas chromatography [Hewlett Packard (HP) 
5890 series II (California, USA) with a flame ionization 
detection (FID)]. The GC column oven was operated with 
an initial temperature of 50 °C to 100 °C for 1 min. While 
operating conditions: an OV-3 glass column pack with 
internal diameter of 3.2 mm and length of 30 m packed 
with porapak N, 60/100, a column temperature: 220  °C, 
injector temperature: 200  °C, a detector temperature: 
250 °C, flow rate: 450 mL/min with N2 carrier gas and H2 
and temperature/ramping rate: 10  °C/min. A standard 
profile was first obtained with which the test sample was 
analyzed.

DNA extraction and nitrilase gene amplification
Jena Bioscience DNA preparation kits (Germany) were 
used for the extraction and purification of genomic 
DNA. Polymerase chain reaction was used for nitrilase 
gene amplification under standard conditions using the 
designed nitrilase-specific primer pair (Table 1). The fol-
lowing PCR program was used for the amplification of 
the DNA fragment: 5 min 94 °C followed by 30 cycles of 
45 s 94 °C, 45 s 60 °C, 1 min 72 °C, and a final elongation 
of 10  min 72  °C. Millipore water (blank) was used as a 
negative control. The PCR product was gel purified and 
sequenced with an automated sequencer (ABI PRISM 
377, PE Biosystems Inc.). BLAST (http://​www.​ncbi.​nlm.​
nih.​gov/) was used to find closely related nitrilase gene 
sequences.

Results
Growth potentials of nitrile‑metabolizing bacteria 
on nitriles
Bacillus sp. and Corynebacterium sp. had doubling 
times of 12.16 and 9.46 (µ = 0.082, 0.106) on glutaroni-
trile  (single substrate) (Table  2), while doubling times 

Table 1  Nucleotide primers used for amplification of nitrilase 
gene

Primers Sequence Tm (°C) %GC Σ base (bp)

Bac-Nit-F 5′-GAC AAG TAT 
TTA CCC GAA GTT 
TCG-3′

55 24 24

Bac-Nit-R 5′-GAT ATT GAA 
TAG CCT CGT 
ATG-3′

55 38 21

Table 2  Growth potentials of nitrile-metabolizing   bacteria species in form of pure   and mixed culture grown on Glutaronitrile and 
Benzonitrile

WOD8-Bacillus sp., WOIS2-Corynebacterium sp., WOD8 + WOIS2-Bacillus sp. plus Corynebacterium sp., G-Glutaronitrile, B-Benzonitrile, G + B-Glutaronitrile plus 
Benzonitrile, G*+B-Equal mix of Glutaronitrile with Benzonitrile, G+B M,./4/B*-Equal mix of Benzonitrile with Glutaronitrile, µ-specific growth constant, Td-doubling 
time

G G + B/G B G + B/B

WOD8 WOIS2 WOD8 + WOIS2 WOD8 WOIS2 WOD8 + WOIS2

μ (d−1) 0.082 0.106 0.135 0.129 0.090 0.10 0.124 0.115

Td (d) 12.16 9.46 7.40 7.75 11.11 10.00 8.09 8.71

http://www.ncbi.nlm.nih.gov/
http://www.ncbi.nlm.nih.gov/
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of 7.40 and 7.75 (µ = 0.135, 0.129) were recorded for 
the mixed culture    on glutaronitrile (single substrate) 
and mixed substrates  (glutaronitrile and benzonitrile) 
(Table  2).  Similarly, Bacillus sp. and Corynebacterium 
sp. had doubling times of 11.11 and 10.00 (µ = 0.090, 
0.100) on benzonitrile (single substrate), while doubling 
times of 8.09 and 8.71 (µ = 0.124, 0.115) were recorded 
for the mixed culture  on benzonitrile (single substrate) 
and mixed substrates (Table 2). The results showed that 
the mixed cultures of the bacterial species had better 
growth in each of the nitrile compounds both as single 
and mixed forms (Table 2).

Biodegradation of nitriles by test organisms
The enzyme products formed during the degradation of 
nitriles were determined by gas chromatography (GC). 
The GC results revealed that strain WOD8 degraded 
glutaronitrile from the initial concentration of 128.75 
gL-1 to 35.77 gL-1, while 15.54 gL-1  of 4-cyanobutyric acid 
(4CBA) and 94.35 gL-1  glutaric acids (GA) were obtained 
as enzyme products, though strain WOIS2 degraded 
124.87 gL-1  to 9.3  gL-1   of glutaronitrile alongside the 
formation of 13.69  gL-1   of 4-cyanobutyric acid (4CBA) 
and 118.59  gL-1   of glutaric acid (GA) (Fig.  1). How-
ever, the mixed cultures degraded glutaronitrile from 
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Fig. 1  Degradation of glutaronitrile and benzonitrile by Bacillus sp. strain WOD8 and Corynebacterium sp. strain WOIS2. A Bacillus sp. strain WOD8 
on glutaronitrile; B Corynebacterium sp. strain WOIS2 on glutaronitrile; C Bacillus sp. strain WOD8 on benzonitrile; D Corynebacterium sp. strain WOIS2 
on benzonitrile
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initial concentration of 116.89  gL-1   to 13.40  gL-1   and 
10.04 gL-1  of 4CBA and 86.38 gL-1  of GA had accumu-
lated  Finally, the  mixed culture degraded  glutaronitrile 
portion in the mixed substrates  from initial concentra-
tion of 86.63 gL-1, to  7.21  gL-1 and    5.15 gL-1 CBA  had 
accumulated, while the same mixed culture degraded 

benzonitrile portion  from initial concentration of 82.40 
gL-1, to 4.80 gL-1 and 11.10 gL-1 BA had formed. 

Furthermore, strain WOD8 cultured in mineral salts 
medium (MSM) containing benzonitrile used benzonitrile 
from an initial concentration of 128.99 gL-1 to 27.39 gL-1 
and 101.44  gL-1 benzoic acid was formed (Fig.  1) while 
strain WOIS2 degraded 127.75 gL-1  to 13.79  gL-1 and 

Fig. 2  Degradation of glutaronitrile and benzonitrile by mixed cultures in the culture fluid. A Glut-Glutaronitrile. B Benzonitrile, 4-CBA-4-cyanobutyric 
acid, GA-Glutaric acid, Benz-Benzonitrile and BA-Benzoic acid
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120.97  gL-1 benzoic acid (BA) was obtained (Fig. 1). The 
results of nitrile metabolism by the mixed cultures are 
presented in Fig.  2. The mixed cultures degraded ben-
zonitrile from initial concentration of 121.98  gL-1 to 
10.42 gL−1 and 90.01 gL-1 of BA had accumulated.

Whereas on the mixed substrates, the mixed culture 
degraded 86.63 gL-1  to 7.21 gL-1 and 5.15 gL-1 4-CBA had 
accumulated while initial concentration of benzonitrile 
of 82.40 gL-1 was degraded to 4.80 gL-1 and 11.10 gL-1 of 
BA had accumulated. The results indicated that we had 
reached 88.5% biodegradation of glutaronitrile and 91.5% 
for benzonitrile (Fig. 2).

Metabolic pathway of assimilation of glutaronitrile 
and benzonitrile by test organisms
From the investigations carried out, the metabolic path-
way for the assimilation of nitrile compounds was eluci-
dated in Corynebacterium sp. strain WOIS2 and Bacillus 
sp. strain WOD8.

Glutaronitrile was metabolized into 4-cyanobutyric 
acid and glutaric acid through the monoenzymatic path-
way, while benzonitrile was similarly metabolized into 
benzoic acid just through the monoenzymatic pathway 
(Fig.  3). Considering the biodegradation investigation, 
the proposed monoenzymatic pathway was followed by 

strains in the generation of enzyme products from glutar-
onitrile and benzonitrile (Fig. 3).

The culture broth tested positive for ammonia, which 
further confirmed the breakdown of nitrile compounds 
catalytically acted upon by nitrilase from the test 
organisms.

Nitrilase gene and evolutionary relatedness
Upon amplification, band sizes of 1400  bp and 1000  bp 
were obtained from nitrilases from strains WOD8 and 
WOIS2, respectively (Fig.  4). The extra domain gained 
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Fig. 3  Proposed pathway for the degradation of Glutaronitrile (A) 
and Benzonitrile (B) by Corynebacterium sp. strain WOIS2 and Bacillus 
sp. strain WOD8
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Fig. 4  Amplification of the DNA sequence encoding nitrilase. 
Lane 1—DL2000 molecular marker; lane 2—nitrilase gene from 
strainWOIS2; lane 3—millipore water negative control; lane 4—
nitrilase gene from strain WOD8

Table 3  Genotypic identities of nitrilases from test  bacterial 
isolates

WOD8 Bacillus sp. strain., WOIS2 Corynebacterium sp. strain, GAN GenBank 
Accession number

Strain code GAN Closest nitrilase % identity GAN

WOD8 MG993210 Bacillus pumilus 
strain 8A3

97 AF492814

WOIS2 MG993211 Bacillus safensis strain 
U41

97 EU713463
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by the nitrilase gene from strain WOD8 caused a sharp 
difference in the expected band sizes. The nitrilase gene 
sequences have been submitted to the National Center 
for Biotechnology Information (NCBI) and have been 
assigned MG993210 and MG993211 as accession num-
bers (Table 3).

MEGA version 5 was used for phylogenetic and molec-
ular evolutionary analyses (Tamura et  al. 2007). The 
neighbor-joining evolutionary model was chosen for 
phylogenetic tree construction. The homology search 
showed that the nitrilase gene  of Bacillus sp. strain 
WOD8 and Corynebacterium sp. WOIS2 both  had 97% 
similarity to nitrilase gene of  Bacillus pumilus strain 8A3 
AF492814 and Bacillus safensis strain U41 EU713463, 
respectively   (Fig. 5; Table 3).

Discussion
This investigation shows the main findings on nitrile 
metabolic potentials and nitrilase gene discovery in test 
species isolated from leachates in solid waste in Lagos, 
Nigeria.

Additionally, the gene responsible for nitrilase produc-
tion in Bacillus sp. and Corynebacterium sp. were ampli-
fied and sequenced. Nitrilases with degradation potential 
that degraded nitriles to corresponding carboxylic acid 
and ammonia have been characterized (Gong et al. 2012; 
Thimann et  al. 1964; Hook and Robinson 1964; Harper 
1977a, b).

In this context, there are several reports on the 
metabolism of nitriles in the form of aliphatic and aro-
matic nitrile compounds. Numerous microorganisms, 
especially bacteria, have been reported to degrade both 
aliphatic and aromatic nitriles in the literature, and 
a few of these are Arthrobacter sp. I-9 (Yamada et  al. 
1980), Bacillus pallidus (Cramp et  al. 1997), Mucolate 
Actinomycetes (Brandao and Bull 2003), Microbacte-
rium Imperiale CBS 498-74 (Cantarella et  al. 2006), 
Klebsiella oxytoca (Kao et  al. 2006), Cryptococcus sp. 
UFMG-Y28 (Rezende et  al. 2000), Bacillus sp. UG-5B 
(Ludmila et  al. 2008), Isoptericola variabilis RGT01 
(Gurdeep et al. 2014), Klebsiella sp. (Nawaz et al. 1992). 
Acidovorax sp. (Chen et  al. 2009). Acidovorax facilis 
72W (Hann et al. 2003).

The substrate choices of nitrilase produced by dif-
ferent organisms were discovered to be diverse. R. 
rhodochrous K22, for example, hydrolyzes aliphatic 
nitriles, but the nitrile concentration was very low 
(0.2  mmol/L). Similarly, Bacillus pallidus nitrilase 
hydrolyzed aliphatic, aromatic, and heterocyclic nitriles 
(Dennett and Blamey 2016), whereas Acidovorax sp. 
SK1 had a substrate selectivity for mandelonitrile as 
well as 4-methoxy, 2-nitrobenzonitrile. In the present 
study, the strains displayed wide specificities for both 
aliphatic and aromatic nitriles.

In this work, glutaronitrile was metabolized to 
4-cyanobutyric acid and glutaric acid through the 
monoenzymatic pathway, while benzonitrile was 

Fig. 5  Phylogenetic tree of nitrilase and cyanide dihydratase sequences (using Mega software version 5). The following sequences with their 
relevant NCBI registration numbers were used. The sequences were aligned by using the program CLUSTAL W (version 1.8), the dendrograms 
calculated by bootstrap neighbor joining, and the phylogenetic tree drawn
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relatively metabolized to benzoic acid only through the 
monoenzymatic pathway. The results from this investi-
gation showed that glutaronitrile and benzonitrile were 
degraded to enzyme products by nitrilases obtained from 
strains WOD8 and WOIS2, respectively. However, glu-
taronitrile was preferably degraded over benzonitrile.

Therefore, the fundamental analysis of nitrile degrada-
tion at the protein and gene levels could lead to biological 
environmental improvement.

According to Kiziak et  al. (2005), nitrilase obtained 
from Alcaligenes faecalis JM3 has been described as 
arylacetonitrilase, simplifying its substrate specifica-
tion, and it appeared to be acceptable and considered 
an accomplishment to also group the nitrilase obtained 
from Corynebacterium sp. strain WOIS2 and Bacillus 
sp. strain WOD8 in this study as glutaronitrilase. Along 
these lines, there were no strong connections between 
the enzymic action and the size or polarity of the substit-
uents (Kiziak et al. 2005).

This was an unexpected observation because it has 
been previously suggested that enrichments with spe-
cific nitriles usually result in the isolation of bacteria 
with nitrile hydrolyzing enzyme systems demonstrat-
ing high activities toward the nitriles used as enrich-
ment substrates (Layh et  al. 1997). Kiziak et  al. (2005) 
reported that nitrilase enzyme from Pseudomonas fluo-
rescens EBC191 nitrilase validated a strong priority and 
best interest for valeronitrile as substrate out of all the 
tested aliphatic nitriles, which has a specific activity of 
approximately 4 U mg-1 The occurrence and location 
of the aromatic ring with the sort of alkyl side chain is a 
key factor which distinguishes suitable substrates.

Strains WOD8 and WOIS2 degraded glutaronitrile at 
degradation rates of 72.2% and 92.6%, respectively. The 
mixed cultures of strains WOD8 and WOIS2 degraded 
glutaronitrile at 88.5%. However, WOD8 and WOIS2 
degraded benzonitrile at 78.8% and 89.2%, respectively. 
However, cocultures of two (2) strains degraded benzo-
nitrile at 91.5%. This high percentage of nitrile degrada-
tion, as observed when using the mixed cultures of the 
two studied bacteria, can certainly be considered one of 
the findings of this study.

The nitrilases obtained from Bacillus sp. strain 
OxB‐1 (Kato et  al. 2000), A. faecalis JM3 (Kobayashi 
et  al. 1993), C. testosteroni (Layh et  al. 1997), and R. 
rhodochrous strains K22 and J1 (Kato et al. 2000; Kob-
ayashi et  al. 1993) have been sequenced. The bacterial 
nitrilases show remarkably less conservation inside 
the group. Approximately 53% homology was recorded 
between the aliphatic nitrilases of C. testosteroni (Levy-
Schil et al. 1995) and Bacillus sp. strain OxB‐1 nitrilase, 
which is linked with aldoxime degradation (Kobayashi 

et  al. 1992a). The base sequence of 957  bp from the 
nitrilase gene fragment from soil samples as shown by 
Riffani et  al. (2015)  and Kobayashi et  al. (1992b), has 
high similarity with Rhodococcus rhodochrous strain 
tg1-A6 nitrilase. Asano and Kato (1998) found identi-
cal nitrilase genes in various bacterial strains and real-
time PCR detection of the genes in soils demonstrates 
horizontal gene transfer. They discovered that bacterial 
enzymes that can hydrolyze nitrile have a lot of indus-
trial potential.

Similarly, in the present study, band size values of 1400 
and 1000  bp were obtained by nitrilases from strains 
WOIS2 and WOD8 and showed a high similarity to 
other nitrilases recently described. It was of remarkable 
interest that there was a contrast in the band sizes of the 
PCR products from the two strains isolated in this study, 
which might be caused by the domain acquired by the 
nitrilase gene from strain WOD8.

The results of this present study has led to a knowl-
edge-based study of nitrile-degrading organisms, set-
ting the stage for comparative genomics between 
Nigeria’s nitrilase-producing organisms and their 
counterparts from other industrialized nations of 
the world. Likewise, this work revealed that in tropi-
cal environments, nitrilase-producing Bacillus sp. 
and Corynebacterium sp. that showed biodegradative 
capabilities for the degradation of nitrile. Therefore, 
these strains may be prospecting biological agents for 
the detoxifying of nitrile-based wastes from polluted 
environments.

A further investigation of these bacteria nitrilases  for 
the large-scale bioremediation of nitrile compound is 
suggested.

Conclusions
In our opinion, the outcome of this study and an account 
of the various capabilities of these cultures (pure and 
mixed form) is a strong pointer that these tropical nitrile-
metabolizing bacteria isolated from solid waste leachates 
in Lagos may be promising tools to control nitrile pollu-
tion as well as cyanogenic glucosides from polluted envi-
ronments. Hence, nitrile-metabolizing bacteria are worth 
further pursuits for biotechnological purposes.
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