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SUPER BUGS

Over the past decade, numerous studies have sihaivthese facilities leak waste

containing antibiotic residue and drug-resistantcté@a into the environment.
This pollution, experts warn, fuels the spread ofcalled superbugs, micro-organisms
that are resistant to antibiotics.

Polluted water bodies like lakes and rivers can tteated with genetically
engineered microorganisms (GEMS)

A contaminated site, of either terrestrial or agquatosystems, that is polluted
with toxic chemicals is deadly for the environmenhe textile, leather, fertilizer and
other industries are continuously releasing toxalupe into our land and rivers,
disturbing the normal balance of both the ecosystetmich is alarming for a clean and
healthy environment. Although there are various sv@yclean up the environment such
as recycling the wastes, incineration or disposirgwastes and pollutants into landfill
sites, the best and most eco-friendly way to clegnthe pollutants is using the
microorganisms, the process known as bioremediaGametically engineered microbes
(GEMSs) or the so called superbugs could be a viespnjsing option to perform this job.

Nature performs its own way of cleaning the envinent by biodegradation of the
toxic chemicals by its inhabitant microorganismsntaintain a perfect balance. This
process is known as intrinsic bioremediation omrdstoration. But in this modern and
industrialized society, the rate of pollution, pabty, has gone far beyond what the
natural biodegradation can deal with. Moreover,glreration of recalcitrant molecules,
chemicals which are hard to degrade, and xenobjatichatural chemical substances in
the environment, has made it quite difficult foe thatural microorganisms to cope with
those pollutants. However, microorganisms also wvalo gain the capability of
degrading certain chemicals. Here comes the oppitytdor the biotechnologists to
apply a simple trick and what they do is combingesa characteristics, capable of
degrading different chemicals, from different baeteinto a single one simply by
transferring the plasmids responsible for thoséeiht characteristics making the new

bacterium a superbug. Plasmids are extra chromdsgereetic elements of bacteria
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containing certain genetic traits that can hoptteobacteria and gain the capability

reproducing independently into the new ones ance the traits with ther
SUPER BUG

‘Superbug’ is a consicted bacterium,Pseudomonas putida that can degrade

hydrocarbondgound in petroleum wastes. It is a m plasmid strain developed by usi
genetic engineering techniq

Super bug :

Pseudomonas putida
Super bug was developed by Anand Chakrakin 1979. It ic used to treat oil
spills as a measureto control oil pollution. Petroleum products cont
cycloalkenes(octane), napthenes, xylene, toluni aromatic hydrocarbons. Since th
compounds are not easily biodegradable, oil wastesme a maj pollutant on the soil
and water. Chakrabarty et al. took attempts toatbgoil wastes using mic organisms.
They developed superbug to control oil pollut

APPLICATION OF SUPERBUG

A patent was given to Chakrabarty regarding thestantion and use

Superbug.The American Government, in 1990, allowusingthe superbug to clean 1
oil spills in thewater of TexasState The mass culture of superbug is sprinkled «
paddy straw and the straw is driet shade. The bacteria inoculated straw can be s

for more than an year until we are in need. To trei spill, the straw is spread over t
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oil slicks and is left as such for a week or mdaring this time, th straw soak up the
oil and the bacteria living on it break the oilamor-polluting materials As a result, the
oil wastes become harmless to other organismsglign soil or water polluted wit
petroleum oil.

Superbug culturemixing with paddy straw Drying Spreading on oil sli

Microbial degradation of ¢ wastes.

Superbug Mixing with
culture paddy straw

Microbial
degradation
of oil wastes

Spreading on
oil slicks

Flow chart showing stagesin the use of Superbug in the treatment of oil wastes.
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