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Introduction
	CrgA is a protein of the Mycobacterium tuberculosis cell division complex with two transmembrane helices thought to play an important role in the recruiting of other proteins for the divisome. Prior research has proposed that CrgA interacts strongly with other Mtb divisome proteins. While the specific nature of these interactions are still being investigated, efforts to structurally characterize this protein has discovered that CrgA may function as a dimer based on 2-hybrid assays1.
	Mutation of Glycine-44 to Valine and Alanine-78 to Valine showed increased stability of the dimer with the G44V being the most dramatically stabilized based on SDS-PAGE gels. Glycine and Alanine residues usually facilitate binding to additional proteins when exposed to the fatty acyl environment of a lipid bilayer and thus this mutant is of interest for its role in Mtb division and the development of a better understanding of membrane protein biophysics.

Experimental
[image: Test]	The G44V CrgA mutant protein was expressed in E. coli at 37ºC with use of specifically labeled 13C amino acids. The membrane fraction was collected and purified using high speed ultracentrifugation and a Histidine-tag column. Differently-labeled expressions were then combined and placed within liposomes where they were then packed into a 3.2 mm MAS rotor. Solid-state NMR PARIS spectra were acquired on a 14.1 T magnet using an NHMFL 3.2 mm Low-E double-resonance biosolids MAS probe.C13 F–L Cross-Peaks

	Additional studies were done by deleting the N-terminal region of the protein for purposes of studying the role the N-terminus plays in the formation of the dimer.
 

Results and Discussion
	13C-labeled Leucine or Phenylalanine CrgA monomers were combined to form mixed label dimers. The 2D PARIS spectrum (Fig.1) showed that these two amino acids formed cross-peaks between 130 and 139 ppm, suggesting these residues to be in close proximity upon formation of the dimer interface. Work was likewise done investigating the role of the N-terminus in dimer formation with a G44V mutant being made without the N-terminus. SDS-PAGE analysis of this construct showed that without the N-terminus, the dimer is almost entirely eliminated (Fig. 2). Fig.1 1D slice of the C13 PARIS spectra along the shift of Leu-Cα (57.9 ppm). Acquired using 264 scans at 12k kHz with mixing times of 100 ms (red) and 800 ms (blue). Leucine shifts seen at 22.6 (Cδ), 26.8 (Cγ), 41.5 (Cβ), and 57.9 ppm (Cα) with the Phenylalanine shifts of 130.8 (Cε), 132.7 (Cδ), and 138.4 ppm (Cγ) seen as cross-peaks in the 800 ms 1D spectral slice. 


[image: Picture2]Conclusions
	Current evidence suggests that the N-terminus may play an important role in the formation of the dimer, especially for the CrgA G44V mutant. Interaction between phenylalanine and leucine across the intra-helical space provided insight into the possible structural arrangement of the dimer within the membrane. Additional work is being done based upon both of these observations so that the nature and purpose of this dimerization can be better characterized.   
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