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Abstract 

Fatty acids support many cellular functions in all organisms. Since fatty acids 
are vital to sustaining life, disrupting the way bacteria consume these 
molecules may help fight  infections in the future.  Research methods to 
investigate fatty acid uptake include screening various compounds that may 
inhibit the uptake as well as disrupting genes responsible for this process.  
Current experiments will be performed on two different species of bacteria, 
Escherichia coli and Caulobacter crescentus. E. coli is a well studied 
organism, while C. crescentus is a differentiating species of bacteria. 

	   Introduction 
 
Fatty acids are a key component to proper cellular function.  Interrupting the 
uptake of these compounds could have a severe impact on an organism, 
especially if nutrients were scarce.  As humans, we are constantly surrounded 
by bacteria.  Some bacterial species are becoming resistant to traditional 
antibiotics.  It would be beneficial to discover other means to slow down the 
growth or even eradicate harmful bacteria.  Fatty acid uptake could be a 
possible pathway to inhibit . 

Fundamentals of Fatty Acid Transport 
 
E. coli is a well researched organism.  Therefore, this organism’s pathway of 
fatty acid uptake is pretty well known.  In order to transport fatty acids across 
the cellular envelope, two transport proteins are required.  These proteins are 
FadL and FadD.  Binding of these proteins to the fatty acid are carried out 
through specific hydrophobic interactions between the protein and the acyl 
chain of the fatty acid.   Fatty acids are transported by these proteins through 
the periplasmic space and finally the inner membrane, where they are utilized.    
 Gene Knockout 
 
While the process of fatty acid uptake has been well studied in E. coli, not much is known about this process in C. 
crescentus.  C. crescentus is a differentiating bacteria which has an interesting cell cycle.  The first cell type is a 
stalked, stationary cell.  Where the second cell is a mobile cell which contains a flagellum. Since it has two different cell 
types in its life cycle, the fatty acid uptake could be different in both. A sequence coding for a putative fatty acid 
transport protein exists, which is designated as FATP.  Current experiments would help to determine whether it has a 
function in fatty acid transport. Methods that are currently in progress include using PCR to amplify part of the gene 
sequence. The amplified segment will be cloned into a plasmid vector.  The plasmid vector will then be introduced into 
C. crescentus.  A recombination event will occur at a certain frequency so that the plasmid vector will interrupt the 
normal FATP gene, resulting in a gene knockout. 

 
 

Fatty Acid Uptake Kinetic Experiments 
 

Another approach currently being used involves testing possible inhibitory 
compounds designed by Dr. Jacqueline Bennett (Chemistry Department). The goal is 
to test compounds which may have an inhibitory role in fatty acid uptake.  Currently 
experiments are being done on E. coli; future experiments will include C. crescentus.  
Compounds that have been tested so far include AM-PClpH-1 and pClpNO2.  Testing 
of these compounds involves growing a bacterial culture until it reaches log phase. 
The compound will then be introduced to the cells and  a radioactive fatty acid will be 
added in order to track fatty acid uptake. 
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Figure	  1:	  Fa5y	  acid	  uptake	  in	  E.	  coli	  
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Figure	  2	  Effect	  of	  agents	  on	  fa5y	  acid	  uptake	  in	  E.	  coli.	  	  Cells	  were	  
incubated	  with	  triRum-‐labeled	  oleic	  acid	  for	  4	  min	  at	  37°C	  and	  harvested	  
by	  vacuum	  filtraRon.	  	  RadioacRvity	  on	  the	  filter	  was	  then	  measured	  with	  a	  
scinRllaRon	  counter.	  	  Results	  show	  the	  average	  of	  two	  separate	  
experiments	  for	  pClpNO2	  and	  one	  experiment	  for	  AM-‐pClpH-‐1.	  	  
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