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Abstract 

A xenobiotic is a synthetic foreign substance present in a living being that is not 

commonly created or exhibits within the body as chemical concoctions that are 

unfamiliar to the biosphere. Natural compounds can be converted 

intoxenobioticswhenthey are taken up by another life form. Xenobiotic would be 

made in a way that they would not be dismissed by the safe system.Due to 
doi:10.33472/AFJBS.6.5.2024. 2067-2086 

continuous accumulation of recalcitrant xenobiotic compounds into the ecosystem 

released from various sources caused a serious global concern. Xenobiotics 

compounds are carcinogenic, mutagenic causing teratogenic effect and persist over 

a long period of time in the environment. Microorganisms exhibit promising 

capability to degrade xenobiotics compounds by their metabolic pathways. Specific 

catabolic genes are found in a microorganism which are helping in horizontal gene 

transfer facilitated the rapid microbial transformation of xenobiotic compounds. 

Molecularbiology-based techniques including DNA fingerprinting, microarrays and 

metagenomics are used for monitoring and identification of novel bacteria involved 

in this degradation process. This review provides an overview of microbial 

degradation process of xenobiotic compounds with the modern day technology. 
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1. Introduction 

Chemically developed organic substances, the majority of which are not found in nature, are 

known as xenobiotics (Schlegel, 1986 and Steinberg, C. E. 2014). Compounds that are external 

factor to a live organism are referred to as xenobiotics. These substances build up in soil and 

water when they are not readily identified by the degradative enzymes currently in use (Esteve- 

NenezAet al., 2001 and Mathew, B et al., 2017). Fungicides, insecticides, herbicides, 

nematicides, and so forth are examples of xenobiotics (Ashwath, P et al., 2023). The majority of 

which are phenyl carbonates, substituted hydrocarbons, and related substances.Some of these 

ingredients, which are applied in large amounts to soil and crops, are highly resistant and either 

degrade extremely slowly or not at all.Consequently, it would be highly desirable to find a novel 

catabolic pathway that would allow the contaminant to fully mineralize. Even though they are 

safe, synthetic fibres like polyethylene and polypropylene essentially never decompose. While 

the textiles' plastizers and softeners progressively oxidise, the polymer skeleton holds firm 

(Schlegel, 1986). Polyaromatic, chlorinated, and nitro-aromatic chemicals are among the 

xenobiotics that have been shown to be harmful, mutagenic, and carcinogenic to living things 

(Marghade, D. T et al., 2021). 

However, of all living things, microbes are the finest candidates to introduce xenobiotic 

chemicals into natural biogeochemical cycles due to their diversity and adaptability to 

xenobiotics (Eyers, L et al., 2004). Certain xenobiotics have been demonstrated to be 

exceptionally resistant, despite the fact that more microbes are being identified as having the 

ability to break down these anthropogenic compounds (Esteve-Nunez et al., 2001). Finding new 

catabolic pathways that result in the mineralization of this pollutant would be more advantageous 

and provide a greater understanding of the variety of catabolic pathways involved in the 

breakdown of xenobiotics. It would also provide important information for bioremediation 

procedures because most earthly microorganisms cannot be isolated and grown on suitable 

conditions, they remain mostly uncharacterized. 

Despite advancements in cultivation methods, scientific understanding of their natural 

growing conditions includes chemistry of the original environment, life in complex communities,  

obligate interactions with other organismsis yet insufficient to grow the majority of these 

microbes (Leadbetter, 2003 and Barton, L. L et al., 2011). Numerous molecular techniques that 

do not require cultivation have been created to investigate the variety of microbes in their natural 

habitat, whether or not they are cultivable (Bouchez, Tet al., 2016).The majority of these 
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techniques (clone libraries, restriction fragment length polymorphism (RFLP), random amplified 

polymorphic DNA (RAPD), denaturing gradient gel electrophoresis (DGGE, etc.) are based on 

PCR amplification and the subsequent sequencing and fingerprint analysis of bacterial rRNA 

genes. Our understanding of microbial diversity and the evolutionary tree of life has drastically 

changed as a result of the identification of numerous new bacterial lineages and their 

reassignment to the most ecologically significant group when employing these techniques 

(Castelle, C. J et al., 2018). 

2. Factors affecting xenobiotic degradation 

They are so common, microorganisms can adapt to xenobiotic substances and use them 

as new growth and energy substrates.Synthetic organic compound pollution of the environment 

is now a problem for public health (Adeola, F. O et al., 2020).Halogenated aromatics (such as 

benzenes, biphenyls, and anilines), halogenated aliphatic compounds, and a number of 

insecticides are among the several dangerous synthetic organic molecules that are slowly 

degradable that have been discovered (Spain JC, 1983; Leung, K. T et al., 2019 and Miglani, R 

et al., 2022). Many factors, including substrate type, microorganism species, and environmental 

conditions, may be responsible for the delayed biodegradation of these chemicals in their natural 

habitat (Figure1). These variables could include the presence of alternative nutrients, the 

accessibility of the substrates, predation, or unfavourable physiochemical conditions such as 

temperature, pH, redox potential, salinity, and oxygen concentration (Goldstein RM, 1985) 

(Table 1). 
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Figure 1: Factors affecting Biodegradation 

 
In the absence of genetic information coding for the proper catabolic enzymes or proteins 

in the native microbiota, slow biodegradation of xenobiotics may also proceed. But after being 

exposed to unusual synthetic organic substances for an extended length of time, microbial 

populations frequently fully metabolise them (Reiger PG, 2002 and Ojo, O. A, 2007). Despite 

the fact that bacteria have been shown to acquire adaptive degradative capacities for specific 

organic compounds and to develop resistance to heavy metals over extended periods of 

acclimation in laboratory-simulated ecosystems (Pande, V et al., 2022). 

 

 

 

 

 

 

 
 

Factors affecting 

Biodegradation 

Substrate Microorganisam Environment factors 

Nature of pollutants Population density Temperature 

Physiochemical 

properties 

Composition pH 

Concentration Intra/Inter specific 

interaction 

Oxygen availability 

Biodegradability Enzyme activity Nutrient sources 

Toxicity Turn over number Salinity 

Chemical nature Adaptation  

Volatility   

Polarity   

Table 1: Factors affecting Biodegradation 

 
Acclimation to xenobiotics may be due toparticular enzymes being introduced into the 

microbial community, increasing the population's overall potential for degradation (Khan, A et 

al., 2019). Creation of a particular microbial community subpopulation that is capable of co- 

metabolizing with the main microbial population. Also, The selection of mutants that developed 

new metabolic activities or changed enzyme specificities but were absent when the community 

first encountered the foreign substances may also be the cause of adaptation (Barkay T, 1988). 

This kind of selection process induction, growth, and mutation may be in charge of the 

adaptation seen in the mineralization of resistant foreign substances (Haigleret al., 1988). 

Evaluated of these genetic adaptation processes of xenobiotics, such as genetic recombination, 

transposition, mutational drift, and gene transfer, critically.These genetic tactics hasten the 



Page 2070 of 2086 

Praseetha P K /Afr.J.Bio.Sc. 6(5)(2024).2067-2086 

2070 

 

 

 

bacterial catabolism pathway's evolutionary processes. Sequence data analysis revealed the 

diversification of microorganisms isolated from globally dispersed regions yet carrying 

xenobiotic catabolism genes (Haigler BE, 1988 and Timmis KN, 1999)suggested that the 

mineralization of resistant halogenated aromatics is caused by a genetically driven selection 

process (Haigler BE, 1988; Timmis KN, 1999;Nojiri, H et al., 2007;Nagata, Y et al., 2019 and 

Tourova, Tet al., 2020). 

3. Genes and degradation of aromatics 

The recalcitrance of aromatic compounds with replacements makes them a unique class 

of xenobiotics. The natural environment does contain anaerobic mechanisms of biodegradation, 

however the aerobic processes of mineralization are more frequently described (Shweta, Net al., 

2021 and Cabrera, M. Áet al., 2022). Several enzymes mediate the first biotransformation steps, 

which lead to the production of a restricted number of core intermediates such protocatechuates 

and substituted cathecols, according to a broad comparison of the main routes for the catabolism 

of aromatic compounds in bacteria (Reineke W, 1984, Dı́az, Eet al., 2001, Shweta, N et al., 2021 

and Cabrera, M. Á et al., 2022). These intermediates that have undergone di-hydroxylation are 

directed towards a route known as "meta cleavage or ortho cleavage"Haigler BE, 1988.The 

breakdown of catechol and protocatechuate is mediated by the ortho cleavage pathways (Doten 

RC, 1987 ,Yadav, Met al., 2021). Furthermore, the enzymes responsible for the mineralization of 

chlorocathecols, or substituted catechols, are more appropriately referred to as the modified ortho 

cleavage pathway due to their broader substrate specificities. 

 
 

S.No Chemical compounds Microorganisam 

1 Hydrocarbons Pseudomonas, Nocardia, Arthrobacter, Mycobacterium 

2 PCBS Pseudomonas, Candida, Alcaligens 

3 Phenolics Pseudomonas, Flavobacterium,   Trichosporum,   Bacillus, 

Aspergillus 

4 Poly cyclic aromatic 

compounds 

Arthrobacter, Nocardia, Alcaligens 

Table 2: Microorganisam used in biodegradation process 

 
This same mechanism has been identified in numerous different bacteria that metabolise 

chlorinated benzenes, including Pseudomonas sp. Strain B13 and 
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AlcaligeneseutrophusJMP134(Arora, P. K et al., 2014) (Table 2).The Modified ortho cleavage 

pathway genes for three bacteria species were extensively studied which includes (i) Theclc 

ABD operon of Pseudomonas putida (pAC27) (Ghosal D, 1989). (ii) The tfdCDEF operon of A. 

eutrophus JMP134 (Pjp4) (Don et al., 1985). (iii) The tcbCDEF operon of Pseudomonas sp. 

strain P51 (pP51 (Van der Meer JR, 1991) (Table 2). These and numerous other research' 

findings supported the notion that the genes for altered ortho cleavage pathways are typically 

found on catabolic plasmids, and that their arrangement into operon structures differs from that 

of the chromosomally encoded cat and pca genes (Guevara, G et al., 2019). The ortho cleavage 

pathway enzymes are encoded by the cat and pca genes, which are found on chromosomes 

(Kahlon, R. S et al., 1997). 

 

 
4. Role of microbes in biodegradation 

According to Gupta, A (2017), half of the biomass on our planet is made up of microbes. 

Because of human activities, the environment is disturbed and xenobiotic substances are 

introduced into the biosphere.Microorganisms may break down xenobiotics through their 

metabolic processes, which could be used as new carbon sources for the detoxification of 

harmful substances (Miglani, R et al., 2022). Microbes exhibit environmentally beneficial 

behaviour to combat pollution in the environment and aid in the biodegradation of xenobiotic 

substances (Kumar, M et al., 2017) (Table 2). 

Microorganisms apply two modes of action for degradation of xenobiotics compound 

such as aerobic biodegradation and anaerobicbiodegradation. Since biofouling in subsurface 

remediation applications necessitates continual O2 supply (Sobti, R. C et al., 2022), aerobic 

biodegradation methods require excess O2 delivery systems. Additionally, the application of 

bioreactors results in significant energy expenditures and sludge formation (Zhang, M et al., 

2020). Anaerobic bacteria are capable of effectively transforming or mineralizing a variety of 

xenobiotic compounds, such as tetrachloro ethylene, polychlorinated biphenyls (PCBs), and 

nitro-substituted aromatics, as well as anaerobic habitats such as sludge digesters, groundwater, 

sediments, water-laden soils, gastrointestinal contents, feedlot wastes, and landfill sites (Zhang, 

2005, Agrawal, N et al., 2015) (Figure2). 
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Figure2: Microbial enzymes in biodegradation of harmful environmental pollutants 

 
In accordance with Chowdhury (2008) and Varsha (2011), the following are examples of 

anaerobic and aerobic xenobiotic degradative bacteria: Pelatomaculum, Desulphovibrio, 

Methanospirillum, MethanosaetaDesulfotomaculum, Syntrophobacter, and Syntrophus. Aerobic 

xenobiotic degradative bacteria include Pseudomonas, Gordonia, Bacillus, Moraxella, 

Micrococcus, Escherichia, Sphingobium, Pandoraea, andRhodococcus.Since they are so good at 

breaking down a variety of polycyclic aromatic chemicals, including benzo pyrene and benzene, 

Pseudomonas species have been the subject of the most research (Cao, 2009). Pseudomonas 

desmolyticumNCIM 2112 has a remarkable capacity for xenobiotic chemical biodegradation 

(Rokade, 2013). 

Microbes that employ xenobiotics as substrates thrive on and degrade them, which is 

particularly beneficial for bioremediation (Iyovo, 2010). A group of beneficial microorganisms 

that release organic acids and enzymes for the uptake and breakdown of xenobiotic substances is 

known as an effective microorganism (EM) (Monica, 2011). Microbes that are highly resistant to 

higher concentrations of xenobionts are gathered from contaminated locations such as residual 

sites, waste water, and distillery sludges (Narasimhulu, 2010). Tolerant bacteria can break down 

heavy metals and toxic organic pollutants that show tolerance to specific microorganisms 

(Tripathi, 2011). Activated sludges and aerated lagoons are the richest sources of microbiological 

resources and are utilised for the treatment of solid waste effluent (Priya, 2011). 
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The most effective usage of pseudomonas sp. is in the breakdown of xenobiotics, such as 

the aromatic and aliphatic hydrocarbons found in oils. Pseudomonas fluorescens SM1 strain is a 

viable option for remediation of some heavy metals and phenolics in extensively polluted 

environments (Wasiet al., 2011).Brevibaccillusborstelensis and Rhodococcusruber are said to be 

the degraders of polyethylenes, which are used to make plastics (Hadad, 2005).In an effort to 

better understand bacterial communities and their reactions to xenobiotic contaminants, scientists 

have isolated putative degraders and identified the genes involved in biodegradation processes 

(Greene, 2000). 

Two major areas can be distinguished from a careful investigation of microbial diversity 

in an environment: research both independent of and depending on culture (Juck, 2000). Culture- 

independent methods can identify a broad variety of unknown pollutant-degrading 

microorganisms that may be present in contaminated environments (Margesin, R et al., 2003). 

The ability of microbial strains to proliferate in a given environment is necessary for 

conventional characterisation of the strains (Bakonyi, 2003). The last twenty years have seen the 

development of molecular technologies, such as 16S rRNA analysis, which have made studying 

wild microbial communities easier (Kubicek, 2003). 

5. Biodegradation pathway of xenobiotics compound 

Compounds in biodegradation processes can be either electron donors or electron 

acceptors, depending on the pollutant's level of oxidation. When bacteria breathe, oxygen serves 

as their primary electron acceptor.Numerous studies have been conducted on the aerobic 

decomposition of aromatic compounds; however, some polluted habitats, such as aquifers, 

aquatic sediments, and submerged soils, are frequently stressed and require alternate electron 

acceptors, such as nitrate, Fe (III), and sulphate (Chakraborty, 2004). 

Biodegradation pathway 

Aerobic degradation can break down several xenobiotics quickly and possibly, including 

petroleum hydrocarbons, chlorinated aliphatics, benzene, toluene, phenol, naphthalene, fluorine, 

and dichlorobenzenes. Several bacterial consortia that can thrive on these substances are 

generating enzymes that convert harmful substances into non-toxic ones. The two types of 

degradation process are listed in Table 3. 
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Aerobic biodegradation Xenobiotic compound + O2⭢CO2 + H2O + 

biomass + residue(s) 

(Shimao, 2001) 

Anaerobic biodegradation Xenobiotic compound⭢CO2 + CH4 + H2O + 

biomass + residue(s) 

(Jayasekara, 2005) 

Table 3:Theaerobic and anaerobic degradation process 

 
Carbon dioxide is created during the aerobic breakdown process. Anaerobic breakdown 

takes place in the absence of oxygen, producing methane rather than carbon dioxide (Adekunle, 

K et al., 2015). Mineralization is the process by which biodegradable materials are transformed 

into gases such as carbon dioxide, methane, and nitrogen molecules. When all of the carbon is 

transformed into carbon dioxide and all of the biodegradable biomass has been consumed, the 

mineralization process is finished (Kyrikou, 2007). Long carbon chains and straight structures in 

alkanes are thought to make them more susceptible to aerobic biodegradation. The process of 

alkane degradation through aerobic degradation involves oxidising the terminal methyl group 

into a carboxylic acid via an alcohol intermediate, which is followed by β-oxidation to complete 

mineralization (Cappelletti, Met al., 2019). 

Aromatic compounds undergo aerobic breakdown by molecular oxygen oxidation, which 

results in intermediates. These intermediates subsequently enter major metabolic pathways, such 

as the Krebs cycle and β-oxidation (Phale, P. S et al., 2020). Microorganisms employ oxygen 

during aerobic respiration to hydroxylate the benzene ring, which causes the ring to fission later 

on. Mono- and di-oxygenase enzymes, which add one or two oxygen atoms to the ring, 

respectively, are the enzymes engaged in these activities (Philp, J. C et al., 2005 and Dyes, A, 

2023). 

6. Microbial enzymes involved in biodegradation 

The enzymatic process of biodegradation, which is dependent on microorganisms, transforms 

contaminants into harmless byproducts (Table 4). 

S.no Enzyme Role in bioremediation Industrial use 

1 Oxygenases Increase the solubility of organic compounds 

in water, divide the structure of aromatic 

compounds, and carry out the dehalogenation 

reaction of polyhalogenated compounds to 

degrade them. 

Biosensors, organic 

sytesis and biofuel 

2 Monooxygenases Degrade   hydrocarbons such as   aromatic Involved in 
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  heterocyclic hydrocarbons, substituted 

methanes, alkanes, cycloalkanes, alkenes, 

and haloalkenes. 

biodesulfurization, 

dehalogenation, 

denitrification, and 

hydroxylation of 

compounds 

3 Dioxygenases Degrade aromatic compounds into aliphatic 
products 

 

4 Laccase Depolymerization of lignin to an array of 

phenols and degradation of bisphenol A 

Cleaning agents for 

certain water 

purification system. 

5 Esterases To degrade man made pollutant includes 

plastics, polyurethane and polyesters 

Used in  cosmatics, 

paper,  pulp, feed 

processing, 

detergent,synthesis of 

carbohydrate 

derivatives,  food 
additives. 

6 Lipases To degrade cooking and pollutant water Food industry, 

detergents, 

pharmaceuticals, 

leather,  textiles, 

cosmetics and paper 
industries 

7 Cellulases Convert waste cellulosic material into food Textile industry, 

paper and pulp 

industry and 
detergents factories. 

Table 4: The microbial enzymes involved in biodegradation 

 
Microbial Oxidoreductases 

These enzymes break down chemical bonds to move electrons from a reduced organic 

substrate (donor) to an acceptor, which is a different chemical molecule. These oxidation- 

reduction processes convert pollutants into innocuous molecules (Karigar, 2011). By 

polymerizing, copolymerizing with other substrates, or binding to humic molecules, 

oxidoreductases detoxify harmful xenobiotics such as phenolic or anilinic chemicals (Park, 

2006). Azole dyes have been decolorized and broken down using microbial enzymes (Husain, 

2006). Microbial oxygenases are enzymes that belong to the oxidoreductase group (E.C. Class 1) 

of enzymes (Karigar, 2011). The primary enzymatic reaction of aerobic biodegradation is the 

oxidation reaction, which oxygenasescatalyse. By taking in oxygen from molecular oxygen (O2) 

and using FAD/NADH/NADPH as a co-substrate, oxygenasesoxidise their substrates. Organic 

substances are metabolised by oxygenases, which also split the aromatic ring, make them more 
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reactive, and make them soluble in water (Arora, 2009). Oxygenases can be further classified 

into two groups based on how many oxygen atoms are used for oxidation. First, 

monooxygenases 2. Dioxygenases. 

Monooxygenases: 

Monoxygenases allow an organic substance to absorb one molecular oxygen atom 

(Arora, 2009). Based on the existence of a cofactor, monooxygenases can be divided into two 

subclasses namely Flavin-dependent monooxygenases and P450 monooxygenases. The 

prosthetic group flavin and the coenzyme NADP or NADPH are found in flavin-dependent 

monooxygenases. Both eukaryotes and prokaryotes continue to produce P450 monooxygenases, 

which are oxygenases that include heme. Because of their strong region and stereo selectivity on 

a variety of substrates, monooxygenases function as biocatalysts in synthetic chemistry and 

bioremediation processes (Cirino, 2022). Numerous aromatic and aliphatic chemical processes, 

including desulfurization, dehalogenation, denitrification, ammonification, hydroxylation, 

biotransformation, and biodegradation, are catalysed by monooxygenases (Arora, 2009). 

Dioxygenases: 

The biodegradation phenomena can be divided into two categories based on the intricacy 

of the degradation pathways: Dioxygenases are multicomponent enzyme systems that add 

molecular oxygen to the convergent and divergent deterioration mode. Structurally diverse 

aromatic compounds are transformed into aromatic ring cleavage substrates, such as catechol, 

gentsate, protocatechuate, and their derivatives, in the convergent manner (Pandey A et al., 

2023). One of the two potential pathways—the ortho-cleavage pathway or the meta-cleavage 

pathway—forms dihydroxylated intermediates when a metal-dependent dioxygenase channel is 

operating in divergent mode (Kumar v et al., 2017). 

Extradiol and intradiol dioxygenases are two classes of intradiol dioxygenases (Harayama, 

1989). In contrast to intradiol dioxygenases, which have nonheme iron (III) in their active site 

and catalyse ring cleavage at the C-C bond between the vicinal hydroxyl groups (ortho- 

cleavage), extradiol dioxygenases contain nonheme iron (II) in their active site and catalyse ring 

cleavage of the carbon-carbon (C-C) bond adjacent to the vicinal hydroxyl groups (meta- 

cleavage). 

Microbial Dehalogenases: 
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According to Copley S. (1998), dehalogenase is crucial to the breakdown of chlorinated 

pollutants. By using halogenated substances as terminal electron acceptors, certain anaerobic 

microbes take use of dehalorespiration (Wohlfarth, 1997). The conversion of PCE 

(perchloroethylene) to either dichloroethylene (DCE) (Scholz-Muramatsu, 1995), ethylene, or 

ethane depending on the circumstances is an illustration of this process.Two reductive 

dehalogenases from Dehalococcoidesethenogenes strain 195 were partially purified and reported 

by Magnuson (1998); both enzymes are membrane proteins. PCE is reduced to TCE by the first 

enzyme, PCE-reductive dehalogenase, whereas vinyl chloride, trans-DCE, cis-DCE, and TCE 

are all reduced by the second enzyme, TCE-reductive dehalogenase.Phosphotriesterases, or 

PTEs, are microbially isolated enzymes that hydrolyze and remove phosphate-based pesticides 

(OPs) from the environment. This lessens the toxicity of OPs and their capacity to inactivate 

AchE (Ghanem, 2005). These enzymes mostly break down phosphoester bonds, such as P–O, P– 

F, P–NC, and P–S. One of the mechanisms involved in this hydrolysis is the presence of a water 

molecule in the phosphorus centre (Ortega-Gonzalez, D.K et al., 2013). 

 
7. Catabolic gene organization involve in xenobiotic degradation. 

A clustered organisation of genes is typically responsible for the reliable degradation of 

xenobiotics. These genes include those that encode catabolic enzymes, transport genes that 

encode proteins involved in the active uptake of compounds, and regulatory genes that control 

the expression of both catabolic and transport genes (Cao, B et al., 2009). Widada (2002) states 

that two distinct methods can be used to examine the variety of catabolic genes in bacteria from 

environmental samples such as culture-dependent methods, and culture-independent methods. 

Culture-dependent methods 

Isolated bacterial cultures are used to harvest nucleic acid from environmental sources. 

More than 300 catabolic genes involved in the catabolism of aromatic chemicals have been 

identified and cloned from cultured bacteria. There are several methods, including shotgun 

cloning with indigo formation, clearing zone formation, meta-cleavage activity use as screening 

methods for cloning; applying proteomics (two dimensional gel electrophoresis analysis) of 

xenobioticinducible proteins to achieve genetic information, transposon mutagenesisto obtain a 

defective mutant, transposon mutagenesis using a transposon-fused reporter gene, applying a 

degenerate primer to generate a probe, and Using a brief homologous gene probe, it has been 

possible to identify the catabolic genes of different bacteria. 
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Culture-independent methods 

Nucleic acid is directly extracted from environmental samples (Okuta, A et al., 1998). 

The amplification of DNA or cDNA from RNA isolated from environmental samples by PCR 

amplification using a degenerate primer set that is created by consensus or unique DNA 

sequence is required for the study of catabolic gene diversity utilising culture-independent 

molecular biological approaches. Cloning or gel electrophoresis are the methods used to separate 

the resulting PCR products (Watanabe, K et al., 2002). Whether the PCR-amplified gene is 

correct or not, the product must be sequenced in order to use the information that is produced to 

show the diversity of the associated gene.Khomenkov (2008) and Sinha (2009), states that 

plasmids function as mobile genetic elements and chromosomes as insertion elements, and that 

catabolic gene clusters encoded in both plasmids and chromosomes assist horizontal gene 

transfer. 

8. Conclusion 

Every year, the number of xenobiotic chemicals increases. These compounds have a 

significant effect on humans since neither the human body produces them nor does it incorporate 

them into regular meals. Instead, they resemble natural products that are perceived as natural by 

both humans and animals. As so, they are upsetting the latent generations as well as the 

environment as a whole. A major worldwide worry was raised as a result of the persistent 

buildup of resistant xenobiotic substances discharged from diverse sources into the 

ecosystem.Xenobiotics are substances that cause cancer, mutagenesis, teratogenic effects, and 

long-term environmental persistence. Microorganisms can break down xenobiotics through their 

metabolic processes. A microorganism has specific catabolic genes that aid in horizontal gene 

transfer and speed up the microbial transformation of xenobiotic substances. Metagenomics, 

DNA fingerprinting, and microarrays are examples of molecular biology-based approaches that 

are used to identify and track new microorganisms that are involved in the breakdown of 

xenobiotics. 
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