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Structure Determination of Mtb LspA by Oriented Solid State NMR Spectroscopy
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Introduction 

LspA, a lipoprotein signal peptidase II, is membrane protein In Mycobacterium tuberculosis. It consists of 202 amino acids with four transmembrane helices [1]. LspA and another two enzymes, Lgt and Lnt, are involved in the posttranslational processing of lipoproteins. Lipoproteins are abundant in Mycobacterium tuberculosis and often involved in virulence and immunoregulatory processes [2].  To investigate the structure of LspA, oriented sample ssNMR was used for this study.
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Fig.1°'P (A, C, & E) and "N (B,D, & F)
spectra of LspA oriented samples prepared
with protein: lipid ratios of 1:140. The lipid
ratio are 4:1 of POPC:POPG. ®N-Val(A &
B ), ®N-Leu(C & D) and "°N-Iso(E &F)
spectra were collected at 295K.




LspA gene was cloned into vector pTBSG3 and overexpressed in E.coli. The LspA Protein was purified by Ni2+ affinity column chromatography using Fast Protein Liquid Chromatography. The purified protein was reconstituted in POPC-POPG liposomes and Methyl β-Cyclodextrin (MβCD) was used to remove detergents from the sample preparation. 31P experiments were performed on a Bruker Avance 400 MHz magnet. The Low-E static 15N 1D CP (cross polarization) and 15N-1H 2D SAMPI4 spectra were performed on a 720 MHz magnet with a VARIAN Inova console.
Results and Discussion


The results of 31P experiments showed that the labelled 15N Valine, Leucine and Isoleucine in the lipid bilayer of oriented samples LspA were significantly aligned (Fig.1A, C&E). 15N 1D CP (Fig.1B, D &F) and SAMPI4 spectra (Fig.2)  showed that all of the samples have significant alignment based on signals near 220ppm, but the strong signals at ~75ppm suggest considerable disordered sample content.
Conclusions
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Fig. 2: 2D SAMPI4 Spectra of '5N-Val(blue) ,
15N-Leu(Red) and '®N-Iso(Purple) in POPC:
POPG lipid bilayer at 295K.




Base on the 15N Valine, Leucine and Isoleucine SAMPI4 spectra, the LspA transmembrane domain has hetical tilt angles relative to the bilayer normal of less than 20° unlike the >30° tilt angles of a recent crystal structure [3].
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Fig. 1  31P (A, C, & E) and 15N (B, D, & F) spectra of LspA oriented samples prepared with protein: lipid ratios of 1:140. The lipid ratios are 4:1 of POPC:POPG. 15N-Iso (E & F) spectra were collected at 295K.
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Fig. 2  2D SAMPI4 Spectra of 15N-Val (blue), 15N-Leu (Red) and 15N-Iso (Purple) in POPC:POPG lipid bilayer at 295K.








