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HRMAS: Improved Quantitation of Metabolites  
Collins, J.H.P. (UF, Biochemistry & Molecular Biology); Downes, D.P. (UF, Biochemistry & Molecular Biology); Walters, G.A. (UF, Physiology and Functional Genomics) and Long, J. (UF, Biochemistry and Molecular Biology.)
Introduction

High Resolution Magic Angle Spinning is very useful in obtaining metabolomic data from excised tissue, especially when coupled with various small molecule analysis techniques. The main challenged with this technique are in the quantitation and comparability between samples, as well as the large background signals from the macromolecules present in the tissue sample. Work has been ongoing to improve the reproducibility and quantitative measurement of metabolite concentrations. This involves both the optimization of existing pulse sequences, primarily looking at the effect of different water suppression techniques, and the testing of a recently developed T2 filtered sequence, PROJECT1. The T2 filtering is used to remove unwanted signal from macromolecules present in the tissue samples. Traditional CPMG T2 filtering can lead to J modulation of multiplets, which the PROJECT sequence aims to remove through the use ‘perfect’ spin-echoes which refocus the J modulation. 
Experimental

Testing was conducting on the AMRIS HR-MAS, using 4 mm rotors with Kel-F inserts which center the tissue sample in the rotor. Testing of simple presaturation water suppression, as well as NOESY filtering, excitation sculpting, and 3-9-19 WATERGATE sequences. Testing was conducting initially on a BRAINO solution phantom, which has been previously developed in-house, as well as on available mouse muscle and brain samples. 
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Results and Discussion

Results from the phantom demonstrated the effect of the various water suppression methods. The presaturation techniques produced the worst performance both in terms of suppression, spectral baseline, and quantitation of the metabolite concentrations. Results from testing of the traditional CPMG and new PROJECT T2 filtering techniques on mouse brain tissue are shown in figure 1. The PROJECT sequence shows improved filtering of the macromolecule signal, as well as better resolved 

multiplet peaks. Similar improvements where seen in tests on the mouse muscle tissue, and work is ongoing to implement the PROJECT sequence in future projects.
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Figure 1: Comparison of 1H spectra acquired using PROJECT and CPMG on a sample of brain tissue from a mouse with the same effective echo times. 








