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Structural and Functional Characterization of ChiZ by Solution and Solid-State NMR
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Introduction 
	ChiZ is a 17 kDa membrane protein involved in cell division of Mycobacterium tuberculosis [1]. This protein contains a C-terminal LysM domain for peptidoglycan binding and a N-terminal intrinsically disordered region (IDR), separated by a single transmembrane helix. This study mainly focuses on the characterization of the IDR that corresponds to the first 64 residues of ChiZ. A combination of solution and solid state NMR experiments was used to understand the structure and dynamics in solution and membrane vesicles as well.

Experimental
	Recombinant His-tagged ChiZ IDR was over expressed in E. coli and purified using nickel affinity chromatography. The N- terminal domain was assigned using standard experiments at pH 7.0. The interaction of ChiZ N-terminal domain with lipid vesicles was evaluated by MAS solid state NMR.

Results and Discussion
	2D 1H-15N HSQC spectrum of ChiZ IDR at pH 7.0 shows a subgroup of amino acid residues (first 32) with little to no signal (Fig. 1). This difference can be explained by an increased proton exchange for these residues in the protein. Interestingly, the same region has different backbone dynamics and also it is conserved among ChiZ proteins from other organisms. 
	MAS ssNMR experiments of ChiZ IDR with negatively charged liposomes show that the protein remains highly dynamic and it can be mostly detected using INEPT type of experiments (Fig. 2). Although no significant changes in the backbone chemical shifts were observed, indicating no formation of secondary structure. In addition, ChiZ full length 1H-13C correlation INEPT spectrum is similar to that of the N-terminal region in lipids. 
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[bookmark: _GoBack]Fig.1 (A) 2D HSQC spectrum of ChiZ N-terminal region including assignments. (B) Amide proton exchange rate for each residue in ChiZ N-terminal region.





Fig.2 1D spectra of ChiZ N-terminal region bound to POPG:POPE liposomes (Black). Control spectrum of lipids (Red). Spectra were collected using cross polarization and INEPT magnetization transfer.  





Conclusions
	ChiZ N-terminal domain has two distinctive regions with different backbone dynamics and proton exchange rates. In addition, ChiZ N-terminal domain is able to bind to liposomes but it remains highly dynamic even in the full length protein.
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