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The ribosome is the complex bimolecular machinery which synthesizes proteins in 
all cells; it is made-up of the RNA and proteins. The ribosome consists of large and 
small subunits; each subunit is made of different RNA and proteins. Synthesis of 
new ribosome is necessary in cells for their growth and survival. When ribosomal 
RNA and proteins are synthesized, they are modified by different enzymes, folded 
and assembled sequentially to form a ribosome. The ribosomal RNA is modified 
after its synthesis by specific enzymes at different stages to help them in folding and 
assembly. In most bacteria the specific enzymes modify the RNA and the most 
frequent modification is the addition of a methyl group to nucleotide (N, O or C 
atoms). RlmM is one such enzyme which modifies a nucleotide in large subunit of 
E.coli using S-adenosyl methionine (SAM) as a methyl donor. The detailed atomic 
structure showed that RlmM consists of two domains, a THUMP domain and a 
catalytic domain. The structure of RlmM in complex with SAM revealed that the 
SAM-binding site is open and shallow compared to other enzymes, and that the 
SAM is too far from the catalytic site for catalysis. Therefore, it was proposed that 
RlmM may bind to SAM tightly only in the presence of rRNA before catalysis takes 
place. Activity assays with RlmM excluded the possibility that it needs another 
protein for activity, suggesting that binding of the rRNA substrate may contribute to 
forming a high-affinity SAM-binding pocket. The aim of this project is to test this 
hypothesis, to define a minimal RNA substrate of RlmM and to determine the 
atomic structure of substrate RNA-RlmM complex. 
In my study using Isothermal Titration Calorimetry, we have shown that RlmM 
binds very weakly to SAM; supporting the idea that RlmM is a partner-dependent 
enzyme. We have shown that RlmM can modify and form a stable complex with an 
rRNA substrate. Crystallization trials for the RNA-RlmM complex are in progress to 
determine the crystal structure and to elucidate the RNA-RlmM interaction at atomic 
resolution. 


