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ABSTRACT 

Unwarranted accumulation of halogenated compounds 
in the rivers and streams has in recent years emerged 
due to the widespread use agricultural pesticides. The 
presence of these halogenated compounds in the wa-
ter does not only suppress the immune system of fish 
but adversely induce serious morbidity and mortality 
among cultured stocks. Importantly, gradual accu-
mulation of these compounds in the system of cul-
tured and wild freshwater fish species cultured in 
ponds and floating net-cages in dams and rivers, re-
spectively, poses some risks to humans, the end users. 
In this study, we attempted to isolate bacteria from 
the gut of pond-reared rohu (Labeo rohita) in Myan-
mar, screened the isolated bacteria for dehalogenase 
gene using molecular technique and tested the ability 
of these bacteria to degrade halogenated compounds 
in vitro. The eight bacterial strains studied were iden-
tified as Enterobacter mori strain MK-121001, En-
terobacter cloacae strains MK121003, MK-121004, 
MK121010, Ralstonia solanacearum strain 121002, 
Acinetobacter baumannii strain MK121007, Chromo-
bacterium violaceum strain MK121009 and Pantoea 
vagans strain 121011. Only three bacterial strains 
(MK121002, MK121007 and MK121009) were capa-
ble of degrading 2,2-dichloropropionic acid (2,2-DCP) 
as the sole carbon source up to a final substrate con-
centration of 20 mM. Their mean growth doubling 
time ranging from 6 - 23 hours with the maximum of 
chloride ion released of 85%. PCR amplification with 
oligonucleotide primers designed from group I deha-
logenase revealed the presence of dehalogenase genes 
in all isolates suggesting dehalogenase gene in strains 
121001, 121003, 121004, 121010 and 121011 were si-

lenced. In contrast, group II dehalogenase primers 
did not show any PCR amplification. These results 
suggest that MK121002, MK121007 and MK121009 
only encode a group I dehalogenase and its non-stereo- 
selectivity is in agreement with previoulsly described 
group I haloacid dehalogenase. The partial gene se-
quences were blasted but no significant sequence ident- 
ity was observed. Therefore, it suggests the 2-haloacid 
dehalogenase of MK121002, MK12-1007 and MK- 
121009 might be a novel group I 2-haloacid dehalo-
genase. The results indicated a broad distribution of 
dehalogenation genes in many microbial genomes 
that harbor dehalogenase(s) due to the exposure of 
the microorganisms to the naturally occurring or 
man-made halogenated compounds in the environ-
mental systems. So far, microorganisms capable of 
producing dehalogenases were mainly isolated from 
soil and scarcely from aquatic animals and their en-
vironments. To the authors’ knowledge, this is the 
first report on the isolation of dehalogenase-produc- 
ing bacteria from the gut of pond-reared freshwater 
fish, Labeo rohita, in Myanmar.  
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1. INTRODUCTION 

Halogenated compounds are widely used as herbicides, 
pesticides, insecticides and antibiotics. These chemicals 
are produced in large quantities by the chemical industry. 
Extensive use of herbicides for example, led to harmful 
effects on human and natural environment because many 
synthetic organohalogens are generally persistent, bio- 
accumulative and toxic. Halo-aliphatic compounds such *Corresponding author. 
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as 2,2-dichloropropionic acid (2,2-DCP) also known as 
Dalapon, is commonly used as herbicides. Its presence in 
the environment is toxic and degradation of this com- 
pound by microorganisms is of great interest in bioreme- 
diation [1]. Degradation of herbicide Dalapon was re- 
ported earlier by Magee and Colmer [2] after observation 
of bacteria that produce dehalogenase enzyme. Since 
then, studies on isolation of microbes that potentially 
produce dehalogenase have been undertaken [3-6]. Sev- 
eral bacteria are known to be able to degrade these halo- 
aliphatic pollutants and many of these microorganisms 
have been isolated from the soil contaminated area or 
some from marine environment [7-10]. 

The study of dehalogenases become apparent based on 
two aspects, first to understand the diversity of α or β 
haloalkanoic dehalogenase [11,12] in terms of the origin 
of novel enzyme activities and the adaption of bacteria to 
degrade xenobiotic compunds. Second, some of the iso- 
lated microorganism posses multiple dehalogenases for 
example in Rhizobium sp. RC1 [13] and Pseudomonas 
putida PP3 [14] suggesting the complexity of the control 
of dehalogenase gene regulation [15]. Therefore, studies 
on newly identified dehalogenases may relate to these 
two important areas. In addition, hydrolytic dehaloge- 
nases are popular for research because they are cytosolic 
proteins and do not require cofactors and use water as the 
co-substrate [16-18]. 

The rohu, Labeo rohita, is an herbivorous fish that in- 
habits the tropical lowland river systems of Pakistan, 
northern India and Myanmar. Rohu is considered to be 
the most important of the Indian major carps and is the 
world’s 10th highest cultured finfish by production vol- 
ume in India [19]. Rohu is a eurythermal species and 
does not thrive at temperatures below 14˚C. It is a fast 
growing species and attains about 35 - 45 cm total length 
and 700 - 800 g in one year under normal culture condi- 
tions. As the gut of fish is an open system, it harbors 
microbial populations from the aquatic environment 
through water and food which are populated with bacteria. 
Water pollution with chemical contaminants has become 
one of the most crucial environmental issues of the cen- 
tury. Therefore, the freshwater ecosystems are confronted 
with high levels of xenobiotic chemicals due to the pol- 
lutants transported from industrial areas into the environ- 
ment [20]. Among the freshwater fishes, carps are most 
affected to environmental contamination [21,22].  

Dehalogenase producing microorganisms have been 
frequently isolated from soil and marine environment but 
none from other animals. So far, there is no study that 
have been reported on the association of pollutant de- 
grading bacteria in the gut of Labeo rohita fish. In the 
present study focuses on the identification and charac- 
terization of potential bacteria from gut of Labeo rohita 
that able to utilize 2,2-DCP as only carbon source.  

2. MATERIALS AND METHODS 

2.1. Fish Sample 

The fish Labeo rohita were collected from the fish farm 
located in the remote area in Myanmar. The fish farm was 
highly exposed by the surrounding area with the herbi- 
cides, pesticides and molluskocides. These substances 
may have seeping into the pond of the growing fish. The 
fish were collected from the pond and brought to the lab. 
Using aseptic technique, the fish gut was cut open for 
bacterial isolation.  

2.2. Chemicals 

Halogenated compounds—Monochloroacetic acid (MCA), 
Dichloroacetic acid (DCA), Trichloroacetic acid (TCA), 
D,L-2-chloropropionic acid (D,L-2-CP), D-2-chloropro- 
pionic acid (D-2-CP), L-2-chloropropionic acid (L-2-CP), 
3-chloropropionic acid (3-CP), 2,2-dichloropropionic acid 
(2,2-DCP), 2-chlorobutyric acid, 3-chlorobutyric acid and 
2,2,3-trichlorobutyric acid were obtained from Sigma- 
Aldrich Chemical Co. (USA). Other chemicals were of 
analytical grade. 

2.3. Growth Conditions 

The bacterial culture was inoculated into 100 ml of mini- 
mal media containing 2,2-DCP as the sole source of carbon 
and energy. The flasks were incubated at 30˚C in a rotary 
incubator at 150 rpm. The liquid minimal media employed 
for growth consisted of 10× concentration basal salts 
containing K2HPO4·3H2O (42.5 g·L−1), NaH2PO4·2H2O 
(10.0 g·L−1) and (NH4)2·SO4 (20.0 g·L−1). The trace met- 
als salts solution was prepared at 10x concentrate that con- 
tained nitriloacetic acid (NTA) (1.0 g·L−1), MgSO4·7H2O 
(2.0 g·L−1), FeSO4·7H2O (120.0 mg·L−1), MnSO4·4H2O 
(30.0 mg·L−1), ZnSO4·7H2O (30.0 mg·L−1) and CoCl2·6H2O 
(10.0 mg·L−1) in distilled water [23]. The minimal media 
for growing bacteria contained 10 ml of 10× basal salts 
and 10 ml of 10× trace metal salts per 100 ml of distilled 
water were autoclaved (121˚C for 15 min at 15psi). The 
carbon sources MCA, DCA, TCA, D,L-2-CP, D-2-CP, 
L-2-CP, 3-CP, 2,2-DCP, 2-chlorobutyric acid, 3-chloro- 
butyric acid and 2,2,3-trichlorobutyric acid were steri- 
lized by filtration separately and added aseptically to the 
media to desired final concentration of 10 and/or 20 mM. 
In order to prepare solid medium, Oxoid bacteriological 
agar (1.5% w/v) was added prior to sterilization. For the 
isolation of pure colonies, 0.1 mL of aliquot was spread 
onto solid minimal media contained 20 mM 2,2-DCP and 
incubated at 30˚C.  

2.4. DNA Extraction and Amplification of the  
16S rDNA Gene 

Bacterial DNA was extracted from bacterial cultures 
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grown on 20 mM 2,2-DCP minimal media using Wizard® 
Genomic DNA Purification Kit (Promega). The poly- 
merase chain reaction (PCR) was carried out to amplify 
the 16S rDNA gene and the universal primers used Fd1 
(5’-AGA GTT TGA TCC TGG CTC AG-3’) and rP1 
(5’-ACG GTC ATA CCT TGT TAC GAC TT-3’) [24]. 
The amplification reactions contained in 50 µl with tem- 
plate DNA, forward primer (Fd1), reverse primer (rP1), 
PCR master mix (Fermentas Inc. USA) and nuclease free 
water. DNA amplification was performed for 30 cycles 
and the PCR cycle was set as initial denaturation 94˚C 
for 5 min, followed by cooling, denaturation 94˚C for 1 
min, annealing 55˚C for 1 min and final extension 72˚C 
for 10 min.  

2.5. Amplification of Putative Dehalogenase Gene  
Using Degenerate Primers 

Primers dehIfor1 (5’-ACGY TNSG SGTG CCNT GGGT-3’) 
and dehIrev2 (5’-SGCM AKSR CNYK GWAR TCACT-3’) 
were adapted from group I dehalogenase; Primers dehIIfor1 
(5’-TGG CGV CAR MRD CAR CTB GAR TA-3’) and 
dehIIrev1 (5’-TCSM ADSB RTTB GAS GAN ACR AA-3’) 
were adapted from group II dehalogenase [11]. These 
primers were designed on the basis of consensus dehalo- 
genase derived from an alignment of dehalogenase genes 
belongs to the same group although the identification of 
genes using a sequence-based method is challenging due 
to low sequence conservation among dehalogenases. PCR 
amplification was performed as described by Hill et al. 
[11]. PCR products were visualized by agarose electro- 
phoresis [25]. 

2.6. DNA Sequencing of Partial Dehalogenase  
Gene and Analysis 

PCR products were sent for sequencing at First BASE 
Laboratories (Malaysia) Sdn. Bhd. DNA was purified 
using Qiagen PCR purification Kit. Both DNA strands 
were sequenced to ensure accuracy. The dehalogenase 
gene sequences were compared with those in the Gen- 
Bank-EMBL/NCBI database.  

2.7. Partial Biochemical Test 

Several of biochemical tests were carried out including 
indole test, oxidase test, reduction of nitrates to nitrites, 
acid fast stain, gelatin hydrolysis, sucrose test, citrate test 
and catalase test to characterize bacteria’s biochemical 
properties. 

2.8. Determination of the Bacteria Growth and  
Chloride Ion Released Estimation 

The growth pattern of the bacteria culture in 20 mM 
2,2-DCP minimal medium were monitored at appropriate 

time interval by taking 1 ml sample from the growth me- 
dium and measured at A600nm. The chloride ion in the 
growth medium was monitored using 1 ml of the same 
sample for growth monitoring, then aliquot into 100 μl of 
0.25 M ammonium ferric sulphate in 9 M nitric acid and 
then followed by 100 μl of mercuric thiocyanate. After 
10 min incubation at room temperature the reading was 
measured at A460nm.  

2.9. Dehalogenase Enzyme Assay 

Cell-free extracts were prepared according to Mesri et al. 
[12]. Dehalogenase activity was measured by determin- 
ing the release of chloride ion as described by Bergman 
and Sanik [26]. Dehalogenase activity was determined as 
total chloride released at 30˚C in a reaction containing 
0.1 M Tris-acetate buffer (pH 7.5) (4700 μl), 1 mM 
halogenated aliphatic acid (50 μl of a 0.1 M stock), water 
and enzyme from cell-free extract added to a final vol- 
ume of 5 ml. All reaction components except the enzyme 
were combined and allowed to equilibrate for 5 min at 
30˚C, then the reaction was initiated by adding cell-free 
extract. Samples (1.0 ml) were removed at appropriate 
intervals and assayed for halide ions. Protein was deter- 
mined by the biuret procedure with crystalline egg albu- 
min as a standard [27]. Specific activity was defined as 
the micromoles of chloride liberated per milligram pro- 
tein in 10 min under the stated conditions. 

3. RESULTS 

3.1. Identification of 2,2-DCP Degrading Bacteria 

The bacterial strains isolated from fish were screened on 
solid minimal media containing 20 mM 2,2-DCP as a 
carbon source. All 8 potential colonies were selected and 
further investigated by growing them in 20 mM liquid 
minimal media with 3 strains were detected to grow well. 
Strains MK121002 and MK121009 showed 3 to 4 times 
faster growth than MK121007, with more than 85% 
maximum chloride ion released detected in the growth 
minimal medium. Overall growth properties were des- 
cribed in Table 1. However, the cells could not grow in 
concentration above 20 mM 2,2-DCP due to the toxicity 
of the substrate used. The morphological and partial 
biochemical characteristics were summarized in Table 2. 
Tentative identification of the isolates were deduced 
according to Bergey’s Manual of Systematic Bacterio- 
logy [28]. The bacterial isolates were also identified on 
the basis of 16S rDNA sequences. Therefore, the isolated 
bacteria were designated as shown in Table 3. 

3.2. Bacterial Growth in Other Halogenated  
Compounds 

All 8 bacterial strains were tested to grow in 10 mM     
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Table 1. Growth properties of bacterial isolates in 20 mM 2,2-DCP liquid minimal medium at 30˚C on orbital incubator shaker. 

Strains Maximum absorbance (A680nm) Doubling time (hour) Maximum chloride ion released (µmol Cl/ml) 

MK121001 No growth 0 0 

MK121002 0.92 ± 0.04 7.2 ± 0.1 33.5 ± 0.23 

MK121003 No growth 0 0 

MK121004 No growth 0 0 

MK121007 0.92 ± 0.04 23.3 ± 0.3 32.3 ± 0.22 

MK121009 0.85 ± 0.05 6.2 ± 0.2 30.4 ± 0.23 

MK121010 No growth 0 0 

MK121011 No growth 0 0 

E. coli strain NM522 No growth 0 0 

 
Table 2. Morphological and partial biochemical characteristics of the bacterial isolates. 

Strains 
Parameters 

MK121001 MK121002 MK121003 MK1210004 

Identified species Enterobacter mori Ralstonia solanacearum Enterobacter cloacae Enterobacter cloacae 

Cell shape Rod Rod Rod Rod 

Size (µm): Diameter 0.5 ± 0.02 0.5 ± 0.1 0.3 ± 0.01 0.4 ± 0.1 

Length 1.2 ± 0.2 1.6 ± 0.2 1.7 ± 0.3 1.5 ± 0.2 

Gram staining Negative Negative Negative Negative 

Colony Circular Rough circular Rough circular Round, smooth and convex 

Pigmentation White White White White 

Oxidase − + − − 

Catalase + + + + 

Indole − − + − 

Citrate + + − + 

Motility − − − − 

Nitrate Reduction + + + + 

 
Strains 

Parameters 
MK121007 MK121009 MK121010 MK121011 

Identified species Acinetobacter baumannii Chromobacterium violaceum Enterobacter cloacae Pantoea vagans 

Cell shape Rod Rod Rod Rod 

Size (µm): Diameter 0.6 ± 0.02 0.9 ± 0.4 1.0 ± 0.3 0.5 ± 0.03 

Length 2.5 ± 0.3 1.8 ± 0.6 1.5 ± 0.6 1.7 ± 0.8 

Gram staining Negative Negative Negative Negative 

Colony Circular Circular Round, smooth and convex Circular 

Pigmentation Light pink Light pink White Light yellow 

Oxidase − + − − 

Catalase + + + + 

Indole − − − − 

Citrate + − + + 

Motility − − − − 

Nitrate Reduction + + + − 

N  OTE: “+” = positive; “−” = negative. 
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Table 3. Similarity percentage of 16S rDNA sequence of bacte- 
rial strains compared to those obtained from BLAST search. 

Identified species Strains Similarity (%)

Enterobacter mori MK121001 98 

Ralstonia solanacearum MK121002 99 

Enterobacter cloacae MK121003 91 

Enterobacter cloacae MK121004 98 

Acinetobacter baumannii MK121007 97 

Chromobacterium violaceum MK121009 98 

Enterobacter cloacae MK121010 98 

Pantoea vagans MK121011 97 

 
3-CP and 10 mM 2,3-DCP liquid minimal medium. The 
results showed all isolates failed to grow in any of these 
substrates suggesting 3-CP and 2,3-DCP were not sub- 
strates for growth.  

3.3. PCR Amplification of Dehalogenase Genes  
and Analysis 

Oligonucleotide primers derived from group I dehalo- 
genase were used during PCR reaction using genomic 
DNA extracted from all of the isolates. PCR fragments 
of approximately 1 kb fragments were generated. Sur- 
prisingly, DNA template from strains 121001, 121003, 
121004, 121010 and 121011 were also showed PCR 
amplification similar to the band pattern to that of strains 
that can grow well in 2,2-DCP, suggesting non-growth 
organisms carry the dehalogenase gene that were not 
expressed or silenced (Figure 1). In contrast, group II 
dehalogenase primers did not show any PCR amplifica- 
tion. These results suggest that MK121002, MK121007 
and MK121009 only encode a group I dehalogenase and 
its non-stereoselectivity is in agreement with previoulsly 
described group I haloacid dehalogenase. The partial 
gene and amino acid sequences were blasted in NCBI da- 
tabase, but no significant sequence identity was observed. 
These results suggest the 2-haloacid dehalogenase of 
MK121002, MK121007 and MK121009 might be a novel 
group I 2-haloacid dehalogenase. The nucleotide se- 
quence of the partial gene has been submitted to NCBI 
GenBank under accession number JX121567, JX121568 
and JX121569. 

3.4. Dehalogenase Activity in Cell Free Extracts 

Dehalogenase activity was assessed as the liberation of 
free halide in cell free extracts from bacteria (strain 
MK121002, MK121007 and MK121009) grown on 20 
mM 2,2-DCP as the sole carbon source. Halide liberation 
was detected from extracts of cells grown in 2,2-DCP 

only. However, no halide was detected by extracts of the 
same bacteria grown in the presence of MCA, 3CP or 
2-chlorobutyric acid. Extracts of bacteria grown in mini- 
mal media containing non-halogenated compound such 
as lactate, pyruvate or glucose as sole soure of carbon did 
not exhibit dehalogenase activity as expected. The speci- 
ficity of the dehalogenase for chlorinated aliphatic acids 
is shown in Table 4. 

4. DISCUSSION 

Bacteria taxonomy using 16S rDNA is a common me- 
thod in the characterization and identification of micro- 
organism. The determination of 16S rDNA gene se- 
quences is a routine procedure in prokaryotic taxonomy, 
resulting in large and growing databases, which improve 
phylogeny reconstructions, identification results and 
primer specificity evaluations [29]. In this paper, we de- 
scribed the isolation and identification of bacterial strains 
from the gut of Labeo rohita. The 16S rDNA gene se- 
quence analysis confirmed the identity of the organisms 
(Table 3). 

Growth experiment showed good growth at 20 mM 
2,2-DCP minimal media. The cells doubling time was 
calculated as summarized in Table 1. Both strains MK- 
121002 and MK121009 were somewhat grow faster than 
previously reported Rhizobium sp. RC1 growing in the 
same substrate [13,30]. In contrast, strain MK121007 
showed slow growth possibly due to the inefficient up- 
take of substrate into the cell by permease system [31,32] 
and can be depicted with low enzyme activity as in Table 
4. Apart from growth on 2,2-DCP, all strains were unable 
to grow on 10 mM 3-CP and 2,3-DCP which differed 
only in chlorine substitution position. Degradation of 3- 
CP or β-haloalkanoic acid by microorganisms were rare 
[12]. 

Current investigation strongly suggest that gut micro- 
organism like Ralstonia solanacearum strain 121002, 
Acinetobacter baumannii strain MK121007 and Chro- 
mobacterium violaceum strain MK121009 produced 
dehalogenase enzyme that capable to act on other halo- 
genated compounds but restricted to only propionic 
group with halide ion located at carbon number two. 
Other microbes, like Bacillus sp. was isolated from the 
gut of the Indian major carp (rohu) or Labeo rohita. These 
strains were identified as B. circulans, B. pumilus and B. 
cereus [33]. The presence of this bacteria especially in the 
gastrointestinal tracts of Labeo rohita will help in diges- 
tion. Genus Enterobacter and Pantoea were also isolated 
in current study. Their presence in fish gut was possibly 
correlated to its feeding habit [34-38]. So far, there is no 
reported case of the respective bacteria which could de- 
grade halogenated compound. 

In previous studies have shown that genus Acinetobacter 
and Chromobacterium capable of degrading phenol as a  
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Figure 1. PCR analysis of genomic DNA extracted from the isolated bacteria. Lane 1 = 1kb ladder; Lane 2 = 
Ralstonia solanacearum MK121002; Lane 3 = Acinetobacter baumannii MK121007; Lane 4 = Control (E. coli) 
Lane 5 = Enterobacter mori MK121001; Lane 6 = Chromobacterium violaceum MK121009; Lane 7 = 1kb lad- 
der; Lane 8 = 1kb ladder; Lane 9 = Enterobacter cloacae MK121003; Lane 10 = Enterobacter cloacae MK- 
121004; Lane 11 = 1 kb ladder; Lane 12 = Enterobacter cloacae MK121010; Lane 13 = Pantoea vagans MK- 
121011. 

 
Table 4. Activity of dehalogenase (µmol·Cl−1·min−1·mg−1 protein ± SD) using various substrates. 

Strains 
Substrates 

MK121002 MK121007 MK121009 

Genus & species Ralstonia solanacearum Acinetobacter baumanii Chromobacterium violaceum 

Two-carbon acids    

MCA ND ND ND 

DCA ND ND ND 

TCA ND ND ND 

Three-carbon acids    

D,L-2-CP 1.2 ± 0.1 0.9 ± 0.1 1.5 ± 0.2 

D-2-CP 1.0 ± 0.2 0.8 ± 0.2 1.6 ± 0.2 

L-2-CP 0.9 ± 0.1 0.6 ± 0.3 1.1 ± 0.1 

3-CP ND ND ND 

2,2-DCP 1.5 ± 0.3 0.7 ± 0.1 1.1 ± 0.1 

2,3-DCP ND ND ND 

Four-carbon acids    

2-chlorobutyric acid ND ND ND 

3-chlorobutyric acid ND ND ND 

2,2,3-trichlorobutyric acid ND ND ND 

NOTE: ND: not detected; SD: standard deviation. 
 
sole energy and carbon source [39-42]. Other xenobiotic 
compounds such as toluene [43], 4-hydroxy-benzoate [44] 
and 2-chloro-N-isopropylacetanilide [45] can be metabo-
lized to their corresponding benzoates by various Acine-

tobacter strains. According to Mergeay et al. (2003) [46], 
Ralstonia sp. has been reported to degrade numerous 
types of hydrocarbons such as polyaromatic hydrocarbons 
(PAHs) and plays a significant role in degrading various 
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environmental pollutants. In addition to that, Ralstonia 
eutropha CA-11 isolated from a rice paddy soil was also 
found to degrade 2,3-DCP, MCA and D, L-2-CP under 
aerobic conditions [47]. 

As shown in Figure 1, all isolates had approximately 
1.0 kb PCR product with the group I PCR primers, the 
size of which 50% larger than the previous report [11]. 
These results suggest that all isolates encodes a group I 
dehalogenase and its non-stereospecificity is in agreement 
with previously described group I 2-haloacid dehalo- 
genases [3,48-51]. In addition, the genes amplified from 
all non-growth organisms on 2,2-DCP suggest the deha- 
logenase gene in these organisms is silenced. The pro- 
perties of chd1 gene also known as the silence or cryptic 
dehalogenase gene was described earlier by Tsang and 
Sam [52].  

In conclusion, this study provides the identity of the 
bacteria that can grow on halogenated compound. How- 
ever, some of the identified bacteria were not able to 
grow on liquid 2,2-DCP minimal medium possibly due 
to the toxicity of the compound to the cell culture or the 
gene lacking of permease uptake system to transport the 
substrate into the cells and/or dehalogenase gene is si- 
lence. This is the first reported case that the bacteria 
isolated from the gut of the freshwater fish, Labeo rohita 
capable of degrading halo-aliphatic compound as sole 
carbon source. It was hypothesized that these strains 
might play a significant role in the digestion of specialized 
substrates which few animals can digest. The presence of 
silence putative dehalogenase gene in the chromosomal 
DNA of the bacteria that could not grow in 2,2-DCP is far 
from clear. In future, this study can help to describe the 
diversity of the microbial dehalogenases and the dehalo- 
genase enzyme regulation. 
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