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Most of the bacterial infections are controlled by the drugs called antibiotics. But 
increasing incidences of bacterial resistance to most of the common antibiotics are 
threatening the antibacterial therapies available today. Staphylococcus aureus is a 
naturally occurring bacterium that causes many diseases in humans. It has become 
resistant to most of our known antibiotics and fusidic acid is one of the very few 
antibiotics that are still effective against this bacterium. To make sure that more effective 
drugs can be designed in the future with fusidic acid as the key compound, it is necessary   
to understand the mode of the action of this drug as well as to identify its actual target 
inside the bacterial cell. The protein factories of the cell are called ribosomes. Ribosomes 
need the help of several other protein-factors in order to synthesize proteins. Elongation 
factor-G (EF-G) is one among such factors. It is known that fusidic acid binds to EF-G 
and blocks it on the ribosome. As a result, protein synthesis cannot continue and 
eventually the bacteria die. However, EF-G is a big protein and to know how fusidic acid 
blocks EF-G, it is important to know where exactly on EF-G fusidic acid binds. 
 
In this project, my aim was to find out the exact binding site of fusidic acid on EF-G. To 
do that it was necessary to form a complex of the ribosome, with EF-G trapped on it, with 
fusidic acid. My attempts to make such a complex, stable enough for further analysis 
were not successful. But, when I used an analogue of fusidic acid (FAA), which can be 
crosslinked to EF-G using UV light, a very stable complex could be formed. In the next 
step, EF-G with the fusidic acid analogue bound on it was separated from the complex 
and digested into small peptides with the help of an enzyme called trypsin. The fusidic 
acid analogue was bound specifically to a limited number of EF-G fragments. In order to 
identify the EF-G peptide to which FAA was bound, the peptides were analyzed with the 
help of an advanced technique called mass-spectroscopy. In this method the mass of each 
peptide can be determined accurately. Peptides from a control EF-G not bound to FAA 
and digested with trypsin were also analyzed in the similar way. When the peptide 
masses from these two samples were compared, about ten peptides with significant mass 
difference were identified. It is expected that FAA is bound to at least one of these 
peptides and therefore for one of these peptides the mass difference will match exactly 
with the mass of the FAA. With this finding, I accomplished only half of the mission and 
now, extensive mass-spectroscopy analysis is under progress to pin point the particular 
peptide to which fusidic acid binds. 
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