A Proline- and Alanine-specific protease is complementary to trypsin in proteomics applications
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(e.g. collagen);

applications.

€) Introduction and goals

* Trypsin is the protease of choice in bottom-up proteomics’;
® Too few or too many tryptic cleavage sites (R and K) in some of the proteins

® Trypsin is mainly active at pH 7-9, while in some cases lower digestion pH is
required (e.g. disulfide bond mapping)*;

® Ambiguos phosphosite localization in tryptic phosphopeptides containing
basophylic phosphorylation sites*;
e Orthogonal peptides are required for de novo protein sequencing’;
® Proteases alternative to trypsin are desired for specific proteomics

The Goal: to test the application of a proline- and alanine-specific protease,
which is active at pH1.5 in 2h of protein digestion, to a series of proteomics
investigations comprising digestion of proline-rich proteins, phosphorylation profiling;
disulfide bond mapping and de novo protein sequencing.
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) Phosphorylation profiling
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€) Conclusions and Future perspective

ProAla-digestion showed an improved phosphorylation profiling in purified proline-rich single protein
N3ICD, compared to trypsin, as well as allowed to increase total sequence coverage of the protein by
combining peptides generated by both proteases (4). A similar increase in total sequence coverage was
observed for non-collagenous proteins in Pleistocene mammoth bone sample, allowing to cover more
species-specific amino acid substitutions relevant for phylogenetic placement. Notably, cleavage also
occurs at the C-terminus of hydroxyproline, facilitating efficient digestion of bone collagen and improving
the identification of non-collagenous bone proteins (3). Using ProAla-protease at pH 1.5 in 2h of protein
digestion potentially allows to decrease scrumbling of the disulfide bonds. We observed a higher digest-
ion efficiency of a non-reduced and non-denatured NIST mAb and almost complete coverage of its
sequence and disulfide-containing fragments, compared to trypsin. This demonstrates ProAla-protease as
a powerful tool for efficient disulfide bond mapping (6). Finally, we performed a near-complete de novo
sequencing of N3ICD protein, using a combination of ProAla- and tryptic peptides (5). Taken together,
this demonstrates the broad utility of ProAla-protease for numerous proteomics applications. A potential
future application of the protease, not covered in this study, is the reduction of artificially-introduced

deamidation at low pH of proteolytic digestion®.
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