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 Structure of the N-terminus of CrgA, a Small Helical Membrane Protein Found in Mycobacterium Tuberculosis
Shin, Y. (FSU, Chemistry and Biochemistry); Fu, R. (NHMFL); Qin, H. (FSU, Chemistry and Biochemistry, NHMFL); Rajagopalan, M.R. (U. of Texas at Tyler, Health and Science Center) and Cross, T.A. (FSU, Chemistry and Biochemistry, NHMFL, Inst. of Molecular Biophysics)
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CrgA is a 93-residue helical membrane protein found in Mycobacterium Tuberculosis (Mtb). Interaction between CrgA and other Mtb cell division proteins such as FtsZ, FtsQ, CwsA, PBPA, and PBPB (FtsI) has been documented using Bacterial two-hybrid assays and pull down assays [1]. These cell division proteins constitute a cell division apparatus called the divisome, and CrgA is one of its essential components. In order to interact with at least five different partners, not only the transmembrane (TM) region, but also the N-terminus may have binding sites. The structure of the TM domain has recently been reported [2], and therefore this project focuses on the structural characterization of the N-terminus.
Experimental


Two different pulse sequences were utilized to observe 13C-13C correlations of residues in the extramembrane domain: in 2D DARR experiments, rigid amino acid residues show strong cross peaks, whereas in 2D INEPT experiments cross peaks only occur from dynamic residues.
Results and Discussion
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There are 6 lysine (K) residues exclusively in the N-terminus. Chemical shifts of C and C, and Carbonyl C are more sensitive to secondary structure. Based on assignment in the Figure 1, there is a short  strand in the N-terminus. Also, there are some cross peaks in the INEPT experiment indicating that there are dynamic Lys residues in the N-terminus in addition to structured Lys residues.
Conclusions

According to 2D solid state NMR experiments, N-terminus consists of an intrinsically disordered region and a short strand. Different CrgA segments will be prepared to characterize dynamics of each residue in the N-terminus. 
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Fig.1 2D 13C-13C DARR spectrum for 13C Lys-labeled CrgA at 100ms mixting time, at 12.2kHz spinning rate in a 600 MHz magnet at NHMFL. (268K).





Fig.2 2D 13C-13C INEPT spectrum for 13C Lys-labeled CrgA at 12.2kHz spinning rate in a 600 MHz magnet at NHMFL. (286K).








