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Introduction

Bacteria are very dynamic organisms in nature and possesses 
exclusive ability to uptake foreign DNA and replicate them. This 
unique ability works in their favor to survive environmental 
changes and evolution. For instance, bacteria can uptake DNA that 
makes human insulin which can be useful to treat type I Diabetes. 
This very reason makes bacteria the most popular organism, that is 
widely used in research for amplifying desired gene and the process 
is called bacterial transformation. Bacterial transformation was first 
reported in 1928 by Griffith [1] in Streptococcus pneumoniae where 
some bacteria take up foreign genetic material from environment 
by horizontal gene transfer (HGT). In research labs the bacterial 
DNA (plasmid) can be used as a medium or vector to carry foreign 
DNA into a cell. The plasmid is mainly divided into 3 components, 
an origin of replication (specific sequence where DNA replication 
begins), a multiple cloning site (recognition sites for specific 
restriction enzymes to cut the plasmid and insert gene of interest) 
and a resistance gene (gene codes for a protein the bacteria need to 
survive in a selection growth medium). 

ARG’s are powerful Tool in Biotechnology

Antibiotic resistant genes (ARG’s) are very popular tool in 
molecular biology and biotechnology. ARG’s are widely used in 
bacterial transformation to get a higher yield of desired gene 
by eliminating the non-transformed bacteria under pressure of 
selection medium typically containing antibiotics. These ARG’s 
are harmless until the plasmids are stored safely in the freezers 
or disposed of properly. Once the plasmid is amplified and the 
DNA is purified the presence of ARG’s in the plasmid is ignored.  

 
Initial ignorance can be very costly mistake in the downstream 
process. These plasmids can be used in variety of fields (for 
instance agrobacterium in agriculture) to obtain genetically 
modified organisms (GMO’s). Agro-GMO’s are mainly grown to 
either enhance the herbicide effects (i.e. eliminate weeds without 
harming the crops) of crops [2], enhance insecticide effects of crops 
[3] or to enhance the yield and quality, to provide pest resistance 
against specific target insects [4].

ARG’s as Environmental Pollutants

A study published in PNAS, 2013 [5] clearly shows that 
naturally occurring bacteria are more susceptible to take up short, 
fragmented or damaged DNA from their environment and can 
easily incorporate in their genome. Nature is in abundance of short 
and damaged DNA from centuries ago and we are adding more 
and more modified DNA to its library by introducing GMO’s in 
fields moreover these forgotten ARG’s are lethal biological threats 
silently contaminating environment at micro orgasmic level. There 
are evidences of HGT from host to parasite in flowering plant, from 
Parasite to host-insect, parasite to host-plants and even parasites 
to humans [6-9]. According to a study published in 2014, short and 
damaged DNA are easily taken up by human cells and integrated 
into human genome, moreover nucleic acids in food can enter 
blood stream and alter the gene expression in cells [10,11]. A study 
published in 2012, clearly demonstrates that synthetic plasmid 
vectors (ampicillin and beta-latam antibiotic resistance genes) are 
found in different proportion in six different rivers in china. They 
further made a shocking discovery, presence of third and fourth 
generation of cephalosporin drug resistant genes in transformants 
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from Pearl and Haihe rivers [12]. There is a worldwide trend of 
ARG’s contaminating water sources, plenty of microorganisms 
have develop resistance against broad range of antibiotics in all 
the sources of waste disposal such as medical waste, biohazard 
wastes, animal waste waters, sewage and waste water treatment 
plants furthermore they are also found in natural water such as 
underground water, surface water, drinking water [13,14]. 

ARG’s are immortal threat to living Being

ARG’s are utilized to survive the selection pressure in the lab, 
on the contrary ARG’s can evolve to survive the selection pressures 
of environment but they cannot be destroyed when the selection 
pressure is removed from the environment [15,16]. According to 
study published in Frontiers in Immunology, 2017 bacteria in the 
gut are most vulnerable to HGT of ARG’s and other drug resistant 
genes from GMO food sources as Gut provides constant optimal 
conditions such as stable temperature, physicochemical conditions, 
constant nutrient supply (food we eat), extreme high concentration 
of microbial cells in the gut, foreign lethal DNA from GMO’s and 
numerous chances of conjugation on the surface of gut tissue and 
food particles. These conditions make gut microflora most capable, 
dynamic, and easily transformable system to ARG’s.  [17]. A group of 
researchers have labelled Mammalian gut as “Melting Pot of Genetic 
Exchange” where there are highest chances of HGT occurrence [18].

Conclusion
ARG’s being the most powerful tool for research should be used 

and disposed of responsibly within laboratory. These biological 
pollutants are immortal in nature and well known as ‘easy-to-get, 
hard-to-lose just as any organic, heavy metal or plastic pollutants 
[15,16]. These ARG’s were introduced in environment in the form 
of GMO’s to get enhance yield, pest & weed resistant properties in 
crops and over the period of years, these ARG’s have been slowly 
incorporating in human genes. According to WHO (world health 
organization) the economic burden of antibiotic resistance on 
healthcare is being estimated up to $55Billion per year in the 
US and is estimated to increase up to $100 Trillion by 2050. It is 
essential to conduct more studies and come up with innovative 
methodologies and technologies to replace use of ARG’s and all 
other such resistance genes that end up in environment and cause 
more harm than good.
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