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+ 
Introduction 

ÂClemson Universityôs inaugural iGEM team 

ÂProblem: 

ÂSangamo-Weston Inc. built capacitors with PCB containing 

dielectric fluid from 1955 to 1987. 

ÂThe PCBs from improper disposal contaminated the water 

supply of Lake Hartwell and its tributaries. 

ÂSince PCBs have low water solubility, they remain mostly in 

the organic sediments and as particulate matter. 

ÂPCB sediment concentrations are within the range of injury 

for benthic macroinvertabrates and exceed healthy levels in 

the fish of Lake Hartwell.1 



+ 
Bioaccumulation 

http://www.epa.gov/greatlakes/atlas/images/chart402.gif 

2012 South Carolina Fish Consumption Advisory 



+ 
What do PCBs do? 

ÂKnown pollutant both locally and globally. This has been a 

problem with Lake Hartwellôs fish supply for 36 years, limiting 

the species and amount of fish that can be caught and 

consumed (the most common route of PCB toxicity for 

humans). 

ÂPCBs have been proven to cause cancer by animal testing and 

there have been links to increased incidences of human 

cancers and developmental impairments in contaminated 

areas, in addition to normal toxicity symptoms: rashes, organ 

complications, among others. 

 



+ 
Whatôs the 

solution? 

ÂBacteria! Escherichia coli to be exact. 

ÂMultistep bacterial bioremediation system using two 
plasmids 

ÂLocate the PCBs in the sediment. 

ÂGoal is to expand on the 2011 iGEM UT-Tokyo Teamôs 
guider system. By using a promoter specific for PCBs, the 
guider bacteria can signal the workers.2  

ÂTwo sets of workers: biosurfactant-producing and PCB-
degrading bacteria. 

ÂThe second worker bacteria will breakdown the PCBs 
into less harmful byproducts, cleaning up Lake Hartwell!   
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Project Animation 
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Process Explanation 



+ 
Guider System: UT-Tokyo 2011 
ÂReplace the SOS promoter (activated by UV light) with a PCB 

specific promoter.  

ÂAlso, since PCBs are insoluble particles that remain in the 

sediments of Lake Hartwell, we need the workers to dive to the 

bottom. 

ÂBy implementing the UT-Tokyo System with our PCB promoter 

in a magnetotactic bacteria (microaerophile), our modified E. 

coli will come into contact with the PCBs much more quickly. 
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Biosurfactant 

Production Portion 



+ 
Source 

ÂOur biosurfactant pathway comes from the Gram-negative bacteria 
Pseudomonas aeruginosa, which produce their own surfactant 
molecules called rhamnolipids 

 

 

 

ÂSignificant properties include carboxylic acids and alcohol groups 
that can interact with lake water, and nonpolar regions that interact 
with the sediment layer. 

ÂRhamnolipids in nature function to solubilize nonpolar compounds 
that resist interaction with water 

Â The pathway in P. aeruginosa uses several genes arranged on an 
operon to synthesize rhamnolipid components from both glucose and 
fatty acids 
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Synthesis 

Pathway 
This reaction combines the 

glycolysis and fatty acid pathways  

to create monorhamnolipids and 

dirhamnolipids. 
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Sediment 
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Three Operons in one Plasmid 



+ 
Plasmid Construction and 

Project Methods 

A DNA gel showing the presence of 

genes contained within the operons 

1. Creation of electrocompetent E. coli 

2. P. aeruginosa DNA extraction and 

purification 

3. PCR of extracted DNA using forward and 

reverse primers 

4.  Gel electrophoresis to check the success of 

PCR 

5. Purification of PCR samples 

6. Ligation of genes into operons and operons 

into plasmids 

 


