
Crystal Engineering and Preliminary X-
ray Studies on Ribonucleotide Reductase 
Large Subunit from Mycobacterium 
tuberculosis 

Levon Chant Halabelian 

Mycobacterium tuberculosis (Mtb) is a human pathogen that causes a well-known deadly disease 

called tuberculosis (TB). It is responsible for approximately 1.7 million human deaths each year.  

There are more than 2 billion people in the world carrying the dormant pathogen inside their 

body, and 10% of those people will experience the active form of tuberculosis during their 

lifetime. The available treatment regimen is based on anti-tuberculosis drug therapy and lasts for 

six to nine months. The synergy between AIDS and tuberculosis, as well as the emergence of 

multi-drug resistant tuberculosis are considered a growing public health threat, which explains 

the urgent need for novel and more efficient anti-TB drugs in order to kill multi-drug resistant 

TB as well as to decrease to long treatment duration. 

Ribonucleotide reductase (RNR) is considered a potential target for drug development because of 

its essential role in providing the necessary building blocks for copying the bacterial genetic 

code, which is crucial for its existence. The RNR enzyme consists of large (R1) and small (R2) 

subunits, and the binding of two subunits together is essential for generation of the biologically 

active form of the RNR enzyme. In order to design a new drug to inhibit the activity of RNR 

enzyme, we need to uncover the structure of the RNR enzyme to identify its binding sites and 

eventually to synthesize the desired inhibitory molecule. The aim of this research was to produce 

sufficient amount of soluble RNR enzyme and generate the crystals necessary for determination 

of the RNR R1 structure by X-ray crystallography techniques.  

I managed to produce RNR R1 protein containing mutations at hydrophobic surface patches. The 

mutations had positive effects on its solubility and ability to crystallize. Large crystals were 

obtained at neutral pH and in the presence of PEG-4000. The generated crystals were taken to 

MAX lab in Lund for X-ray diffraction data collection. This data provides the fundamentals for 

further research in this field. 
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