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Implementation of PROJECT T2 Filtering for use with HRMAS
Collins, J.H.P., Downes, D.P., Long, J.R. (UF, Biochemistry & Molecular Biology)
Introduction

The PROJECT sequence has been proposed by Aguilar et. al.(2012) as an alternative to the traditional use of the CPMG sequence. Unlike the CPMG sequence, the PROJECT Sequence (Fig.1) has greatly reduces J modulation that occurs when the time between refocusing pulses, τ, is long compared to 1/J. This is of particular importance to HRMAS studies using tissue extracts, as T2 filtering is required to remove unwanted signals from the macromolecules present in the sample. An implementation of the PROJECT sequence as described in the original paper was modified with an improved 16 step phase cycle. The original proposed implementation does not include any water suppression techniques. Four different water suppressed PROJECT sequences were developed and tested; presaturation, presaturation with a composite selective excitation, presaturation with a p3919 watergate sequence, and finally presaturation with a W5 watergate sequence (2). Both Watergate sequences were modified to follow the 180-90-180 ‘perfect’ echo train used in the PROJECT sequence, i.e W5y-90y-W5y, as the Watergate sequences acts as a frequency selective inversion pulse. 
Experimental


Experiments were conducted at AMRIS, UF, using the Bruker 600 MHz AVIII spectrometer. Initial sequence development and testing was conducted on solution-state Braino samples on the 5 mm BBO probed. Braino is a GE developed proprietary mix of small molecules that simulate those found in the brain. Final testing was conducted on the 4 mm HRMAS probe. The HRMAS samples tested were solution of Braino in 10% D2O, and a similar Braino solution with 10 g/L of Sodium Alginate added to produce a thick gel. The samples were spun at 5 kHz, and spectra recorded at 4°C. 
Results and Discussion


Results from the comparison between the PROJECT and CPMG sequence on the solution state samples are shown in Fig.2. Similar results were obtained on the gel samples, and in real tissue, with significant improvements to the quality of multiplets in the resulting spectra. Optimum water suppression was found in the solution state samples with the W5 based Watergate sequence, however there was no significant improvement between the composite excitation and Watergate sequences in the HRMAS gel samples. 
Conclusions

PROJECT has been successfully implemented at AMRIS for use with solution and HRMAS probes, providing a significant improvement over CPMG T2 filtering. Work is ongoing to further extend PROJECT based sequences.
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Fig.2 Comparison of PROJECT (green) and CPMG (red) T2 filtered spectra of a Braino phantom. TE = 30 ms, τ = 1.5 ms





Fig.1 CPMG and PROJECT pulse sequences
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