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Studies of Sugar Transporters Using Solid State NMR Spectroscopy
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Introduction 

SWEET family transporters are fundamental sugar transporters related to sugar homeostasis in cells1. A bacterial homologue of this transporter family called SemiSWEET was purified and reconstituted in native E. coli lipids to carry out structural and dynamic studies using magic angle spinning (MAS) solid state NMR. A suite of double and triple resonance experiments have been acquired to sequentially assign the protein’s chemical shifts. 
Experimental 

The expression and purification of SemiSWEET was carried out in BL21 E. coli. The [U-13C, 15N] sample was grown in minimal media supplemented with 13C-glucose and 15N-ammonium chloride. The pure protein was reconstituted into E. coli lipids for MAS solid-state NMR studies. In order to assign the backbone chemical shifts, a combination of two-dimensional 13C-13C correlation spectra with 20ms and 100ms DARR mixing time, 15N/13CA correlation spectra, and triple resonance experiments (NCACX) were acquired using the 800 MHz NMR spectrometer at the National High Magnetic Field in Tallahassee, FL.
Results and Discussion


The two-dimensional 13C-13C correlation spectrum shown in Figure 1 was acquired on SemiSWEET in E. coli liposomes with 96 scans and 380 increments. The 15N/13CA correlation spectrum shown in Figure 2 was acquired with 256 scans and 60 increments. These experiments were performed at -20ºC and a spinning frequency of 13 kHz. The spectral resolution and quality of two dimensional 13C-13C correlation spectra is significantly better than previous data collected using a 600 MHz NMR spectrometer. These results have facilitated the backbone and chemical shift assignments of SemiSWEET protein under a native membrane-like environment. 
Conclusions

The two dimensional 13C-13C correlation and 15N/13CA correlation experiments assisted in the assignment of SemiSWEET protein. To date, we have completed the assignments up to ~60% using MAS solid state NMR. Due to the similarity with eukaryotic transporters, the results from this work are anticipated to be relevant for the human SWEET transporter that may aid in the development of therapeutic drugs for treatment of diseases related to the homeostatic imbalance of sugars. 
Acknowledgements

This project is supported by NSF grant MCB1506420 to N.J.T. A portion of the spectra acquired to characterize this protein were performed at the National High Magnetic Field Laboratory, which is supported by National Science Foundation Cooperative Agreement No. DMR-1157490 and the State of Florida. 
References

[1]
Chen, L., et al., Nature, 468, 527-532 (2010).
[image: image1.png]13C Chemical Shift (ppm)

2 0 N =
. : . . 2. .2 2

(o)
o

(o2}
o

13C Chemical Shift (ppm)




           [image: image2.png]SN Chemical Shift (ppm)

105-
110:
115-
120-
1251

1301

135-

70

65

60 55
13C Chemical Shift (ppm)

50

45





Fig.2 NCA Correlation of U15N13C SemiSWEET sample in E.coli lipid





Fig.1 13C-13C Correlation with 100ms DARR of U15N13C SemiSWEET sample in E.coli lipid









