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Analysis of Human Cell Lysate by Qualitative Top-Down Proteomics at 21T
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Background and Significance 
	Our primary goal was to establish and optimize a workflow for qualitative high-throughput top-down proteomics on the 21T FT-ICR mass spectrometer. We selected a well-characterized human colorectal cancer cell line and performed a series of prototypical LC-MS/MS experiments with the aim of identifying the maximum number of proteins and proteoforms (MW ≤ 50 kDa) within the minimum possible time.

Methods
	DLD-1 parental (KRas wt/G13D) whole-cell lysate (3 bio-replicates) was resolved into 12 MW-based fractions by gel-eluted liquid fraction entrapment electrophoresis (GELFrEE). Fractions were frozen and shipped to NHMFL for analysis by LC-MS/MS on the 21 T FT-ICR mass spectrometer.  MS/MS utilized CID or ETD fragmentation.  The resulting data were processed on the TDPortal high performance computing environment at Northwestern University and analyzed with TDViewer.

Results and Discussion
	 LC-MS/MS analysis of bio-replicate DLD-1 A by the fully optimized workflow resulted in the identification of a new world record number of proteins and proteoforms per total number of injections (Figure 1A). 580 unique proteins (Figure 1B) and 1,820 unique proteoforms (Figure 1 C), spanning an MW range of 5-55 kDa (Figure 1D) were identified at 1% FDR or better from 8 total LC-MS injections. Analysis of DLD-1 B & C by combined CID and ETD MS2 fragmentation increased the total number of unique proteins and proteoforms identified at 1% FDR to 684 and 3,238 respectively, with 372 proteoforms of MW > 30 kDa, in a total of 40 LC-MS injections (data not shown). These results were showcased in recently accepted publication [1].

Conclusions
	The 21T FT-ICR mass spectrometer at NHMFL is the new state-of-the-art in qualitative top-down proteomics and stands poised to accelerate top-down proteomics research for future users. 
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