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Understanding the Structure-Function Relationship of the CrgA Protein from Mycobacterium Tuberculosis
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Introduction 
  
CrgA is a small helical membrane protein (12kDa) found in Mycobacterium tuberculosis. It plays a pivotal role in the divisome, the cell division apparatus, interacting with many Mtb proteins in the divisome. Recently, the transmembrane (TM) portion of the CrgA structure has been characterized in the lipid bilayer using solid state NMR spectroscopy. However, the partially disordered N-terminus and the interhelical loop of CrgA are still in need of further studies to understand their function with a better perspective of the structure as a whole.
Experimental 
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2D DARR experiments were executed using the 13C Leu labeled CrgA to get isotropic chemical shifts to define the structure of the interhelical loop using a 600 MHz NMR spectrometer. 1D experiments were also performed to observe how dynamic the N-terminus and the interhelical loop are using two differently labeled CrgA proteins (13C Leu and Val, respectively).
Results and Discussion
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CrgA has 3 Leu residues in the loop and 8 Leu residues in the TM domain. In addition to strong cross peaks from the Leu residues in the TM domain, weak cross peaks marked with blue circles in the spectrum presumably suggest the existence of another secondary structure, but it is difficult to define its structure based on this spectrum. Two 1D INEPT spectra were measured to observe how dynamic the N-terminus and the loop are. Based on the appearance of 13C peaks, flexibility of the region can be described. In the case of the Valine (Val) residues located in the dynamic N-terminus, its C, C, and C peaks appear. However, there is no peak (expected peak positions indicated with the blue arrows) from 13C in the Leu residues meaning that the loop is less dynamic than the N-terminus.
Conclusions
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Differently labeled (two amino acids at the same time) CrgA will be performed to obtain inter-residue distance restraints via 13C-13C cross correlation between potential anti-parallel -strands or adjacent turns of the amphi-pathic helix in order to define the secondary structure of the loop. Also, 2D INEPT experiment will be performed using Val-labeled CrgA to obtain isotropic chemical shifts of Val in the N-terminus.
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Fig.1 2D 13C-13C DARR spectrum for Leu-labeled CrgA at 100ms mixing time, at 10kHz spinning rate in a 600 MHz magnet at NHMFL.





Fig.2 1D INEPT spectra of Val-labeled (Red) and Leu-labeled CrgA (Blue) at 12.2 kHz spinning rate in a 600 MHz magnet at NHMFL.








