Modification Specific Modeling in PeptideProphet Improves Validation of Rare PTM Containing Peptides

David D. Shteynberg!, Michael R. Hoopmann?, Eric W. Deutschi, Luis Mendoza?l, Jimmy Eng?, Alex Zelter?, Nina Isoherranen?, and Robert L. Moritz?

Lnstitute for Systems Biology, Seattle WA 2University of Washington, Seattle WA C I s B
Overview Raloxifene Adducts dO/d4 Comet + TPP

The Trans-Proteomic Pipeline (TPP) has been a gold-standard, open source To test the feasibility of detecting rare PTMs we performed native bioactivation of raloxifene in insect cell microsomes, generating Comet searches were performed using variable modifications shown in the
analysis tool for proteomics data for well over a decade, and its major component  a highly complex sample made by co-expressing native human CPY3A4, cytochrome P450 reductase and cytochrome b5 in  Parameters below. The database used for searching was composed of
PeptideProphet was indeed first published 20 years ago! In this abstract we insect cells. Raloxifene metabolism produces several electrophilic species one of which forms protein adducts of mass 471.1504 rL]J niProt P;:Xg(t)eln =equences chtgg Azrga;]msm gzggoptgzrat fruglperdar,] plus
describe a new model in PeptideProphet for validating PSM data searched with  Da. We incubated raloxifene with the insect cell microsomes resulting in raloxifene metabolism and protein adduct formation. We Jman enzymes (e.9. ), human eductase, cytochrome

) L _ _ _ _ ) _ b5, yeast enolase, and common contaminants. Two sets of independently
many variable modifications, some of them rare and others less rare, in a single collected data on unexposed (solvent only), light (dO) raloxifene exposed, heavy (d4) raloxifene exposed and a mixture of d0/d4 .. qomized decoy sequences were appended to the target database. The

search. rz_ilo>_<ifene expo_sed sample_s. Comet searches were perform_ed_allowing fqr variable r_nodifications_ of 471.1504 (dO raloxif_ene decoy sequences were generated using DeBruijn repeat-preserving
— . - diquinone methide metabolite) and 475.1755 (d4 raloxifene diquinone methide metabolite) on cysteine, tryptophan and tyrosine, randomization, provided by software within the TPP. The decoy sequences
. o - — — — o 15.9949 on methionine (oxidation) and 57.021464 on cysteines (carbamidomethyl). were randomly interleaved in the fasta database used for the Comet search.
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The new VMC model assists PeptideProphet to better classify PSMs containing variable modifications. Intuitively, such P d0:4(3) da: 67 (36) 2(1) 8.5% (7.7%) The Comet search results were validated using the TPP software on the
PSMs are more likely to occur among random results than among correct results. R AZ945-6 d0: 27 (19) d4: 48 (30) 1(1) 4.0% (6.1%) PSM, pept_lde qnd mod_lf_lcatlons levels, _poth_ with and without the use of the
« Xxinteract option -OV e H::% novel modification-specific Variable Modification Count (VMC) model.
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