Integrating Filtered Peak Lists into Protein Prospector’s Batch-Tag
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Protein Prospector has a peak list filtering program called MS-Filter which can select a subset | I — T 1 ~ 1 An optional report is available giving details of the spectra that have been retained
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of MSMS peptide spectra based on criteria such as the precursor charge state and fragment R (minutes) T3] to [[25 ] AN Charse Fier 5 e or excluded. The report can be sorted by up to 6 levels. An example is given below.
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| | | | | Fig. 2 Report showing details of the filtered spectra.
Filtered peak lists from MS-Filter can now be part of a Batch-Tag project and are available
as a parameter on the Batch-Tag form. Rather than storing the filtered peak lists separately e eosraton Cb e p08vIBVIO 1 B+28+3 8 : : -
the filtering is stored as a file containing a set of indices to the retained or excluded spectra. e e e Fllte 'NC fOr PhOS 0 hO GI can OXOH lum |OnS
This saves a lot of disk space and means the peak lists don’t have to be uploaded or Y i ts O Notif O
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downloaded. Also, sets of filtered spectra can be combined using union, difference and (] Cleavable Crossiinker Options | The oxonium ions for mannose-6-phosphate-containing N-glycopeptdes are at m/z 243.0264
intersection set operators. In addition Search Compare now has an option for creating a e, e, TR and 405.0793. Filtering 75223 glycopeptide spectra for both these peaks reduces the data
filtered peak list baséed on Tatched or unmatched spectra. | set to 309 spectra. This resulted in identifying 19 glycopeptides with phospho-containing
Fig. 1 shows the MS-Filter form and the options available. An optional report is available with " modifications. No other glycopeptides or non-glycosylated peptides were found in the
details of the matched spectra (Fig. 2). MS-Filter can be applied in simple cases such as search. An example assignment is shown below.
ellmlnatlng spectra_ W|tr_1 high precursor charges or selecting spectra with certain Flg. 1 MS-Filter optlons
glycosylation oxonium ions.(Fig. 3). 00 o 7
There are also more complex options such as looking for crosslinker-specific ions (Fig. 4 Fig. 1 shows the current MS-filter options, The available filters include: DIVEYYN(HexNAC3Hex6Phospho*)DSNGSHVLQGR*3
and Fig.5) or glycosylation Y ions which match a list of glycopeptides and a set of o
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. _ - | Jon e weimpesiiel Fig. 3 An example phospho-containing N-glycopeptide HCD
* The Protein Prospector MS-Filter program for producing filtered peak lists has been * Glycosylation filters!. t Th taricldindicat labil dificati
iIntegrated into Batch-Tag searching. The filtered peak lists are represented by a list of index » Options related to cleavable crosslinkers. spectrum. € asterisk Iindicates a lablie moaitication.

numbers rather than the peak lists themselves. This saves a lot of disk space and means the
lists can be combined using set operators.

* A sophisticated use of MS-Filter to detect glycosylation has been previously described’. The Fllte rl ng Cleavable CrOSSI | N ked SpeCtra

poster “Increasing Glycopeptide Identifications in Large-Scale Studies through Targeted Y
lon Detection using MS-Filter” outlines some recent developments. This has been the most
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successful application of MS-Filter to date. * Cleavable crosslinkers such as DSSO produce pairs of I | When searching for crosslinked peptides it is desirable to use different thresholds
- MS-Filter can attempt to detect spectra of cleavable crosslinked peptides based on peaks for each peptide backbone fragmentation; an alkene sample for LGMS” analysis for calculating the FDR of linear peptides, intramolecular crosslinked peptides and
fragment ion pair delta masses. This was found to be helpful in certain cases but needs (A) and thiol (T) v Intermolecular crosslinked peptides. One possible way around this is a 3-stage
further development. *MS-Filter can search MSMS spectra to find spectra that A st search:
« Search Compare can also produce filtered peak lists of matched or unmatched spectra gg?\}vaelgnpzlfngff ?;ksmseen[i:rated SAUSIEEICITEEs on Br © « Search 1 has default and dead-end crosslink modifications and generates a list of
allowing datasets with different types of spectra (eg linear and crosslinked peptides) to be J ' RPN W accession numbers and matched spectra.
searched in stages. | . © * Search 2 looks for intramolecular modifications. It is limited to the accession numbers
» A report showing details about the matched spectra is available if required. | i found in the Search 1. The spectra matched in Search 1 are eliminated.
5,027 MS2-CID scans 4,990 MS2-HCD scans » Search 3 looks for intermolecular modifications. It is limited to the accession numbers
Refe rences identified in the Search 2. The spectra identified in Searches 1 and 2 are eliminated.
94‘2 828 [ 779 Eg. Search 1 started off with 28748 spectra. It identified1308 proteins with 5183
1. Chalkley R. J., Medzihradszky K. F., Pap A., Darula Z., Baker P. R. (2020) The effectiveness of 18.8% 16.6 \ 15.6% spectral matches (1% protein/1% peptide).
filtering glycopeptide peak list files for Y ions. Molecular Omics Vol. 16, No 2. Pp. 147-155 Search 2 found 398 intermolecular crosslinked proteins an 1748 crosslinked
[M+H] AT [M+H] AIT peptides. There was a 5% FDR using default Search Compare parameters except
for a min score difference of 6. 398 proteins with intra. 1748 crosslinked peptides
Fig. 4 S ing MS-Filter: 2,046 (68.7%) Fig. 5 Scans passing MS-Filter: 2,046 (41.0% (69 Single decoy, 25 Double Decoy).
ACkn OW|edgementS Clng re(ic:\?nsedp'agg/lgg(mo"/:) S ( ) Cng retainedp: 64/73(82%) ( °) Search 3 was not very successful as there were a lot of high scoring decoy hits. At
_ - _ 0% IDs lost. Spectra reduced by 31%. 18% IDs lost. Spectra reduced by 59%. 5% FDR only 35 crosslinked peptides were detected.
*This work was supported by the Dr Miriam and Sheldon G. Adelson Medical - _ - : __ —
Research Foundation « MS-Filter is effective for filtering CID-MS scans, but not ideal for filtering HCD-MS2 scans in its

current iteration.



