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The FA-Index program can be used to create a site database from UniProt dat files (see modification and then by site. ed_f.es t_spel;: rungj supglc_)lrplng a glvergj The modifications of interest
panel) or peff files. The modifications of interest are selected from a menu. Modifications may be m%_' '(ﬁ 10n asteh onh ¥ E/ICOI;? Ian " can be selected from a menu * The Search Space Factor Is the effect the search parameters have on expectation
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Modifications can be added to the site database from search results by creating a tab Glycosylation or labelling. can be represented Dy the same spectrum by comparing the number of precursor hits for peptides found in all the searches.

delimited report with columns containing the required information.

Fig. 1 The Search Compare Modification Report (data from Udeshi et al 2012 4).

For example the Search Compare program now has a modifications report (Fig. 1) which
reports the best spectrum associated with a particular modified site assignment. The spectrum COnCI USIONS
reported is the one with the best SLIP scores for a given site modification of the hits that pass

the various score thresholds. The report can be filtered so that it only includes the
modifications of interest. The sites that are already in the database are listed.

Variable Modification Options

* The site database search enabled the detection of a large number of biologically
significant PTMs without significantly effecting the protein detection rate

: ) Modifications are = The search time was doubled. The standard multiple mod search was 5x longer.
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3 database searches were performed. The parameters common to the 3 searches were: labels are from the options = ¥ JYCOpEp Y

same labelling state
Database=SwissProt.2015.12.1, taxonomy = MUS MUSCULUS (16740 entries), max missed cleavages=2

Tolerance precursor=20ppm, fragment=30ppm, Constant mod=Carboxymethyl (C) There are 4 options that constrain database searches for a particular modification to those in the site database (Fig 2). Refe re n C eS
Max variable mods=2 . . . . . :
Acetyl (Protein N-term),Acetyl+Oxidation (Protein N-term M),GIn->pyro-Glu (N-term Q),Met-loss (Protein N-term M), 1)' All —All pOtentlaI sites are considered. This Is the standard Settmg'

Met-loss+Acetyl (Protein N-term M),Oxidation (M), Label:13C(6) (R) - Label 1, Label:13C(6)15N(2) (K) - Label 2, 2). Protein — Modification only considered for proteins in which it occurs in the site database.
Label:13C(6)15N(4) (R) - Label 2, Label:2H(4) (K) - Label 1 3). Peptide - Modification only considered for peptides in which it occurs in the site database. 1. Binz P. et al, ACommon Sequence Database Format in Proteomics, J
" : : 4). Site - Modification only considered for sites in which it occurs in the site database. ' oY ' : : '
The additional variable mods used for the site database search were: ) | ATRIEIIMIES & B|0|nformat|ps, 01/2008.’. DOIE HEAL fef|pln ST :
2. Keegan S, Cortens JP, Beavis RC, Fenyo D, g2pDB: A Database Mapping

Acetyl (K) — Peptide, Dimethyl (K) — Peptide, Dimethyl (Uncleaved R) - Peptide, Methyl (K) - Peptide, Methyl (R) — Peptide. Fig. 2 Batch-Tag Variable Modification Menu Items Protein Post-Translational Modifications to Genomic Coordinates. J
?:;K/?e(t\r:)lzular]iﬂg\?é dogditigg (tIiDd)e— Peptide, Phospho (STY) — Peptide, Succinyl (Uncleaved K) — Peptide, Sulfo (Y) — Peptide, Proteome Res. 2016 Mar 4;15(3):983_90_

’ i ;. _ _ 3. Baker PR, Trinidad JC and Chalkley RJ, Modification Site Localization
The additional variable mods used for the standard multiple mod search were: What SN a U Ni PrOt dat F| Ie (Sz%olnlr)]g Integrated into a Search Engine. Mol Cell Proteomics, Vol. 10, No. 7

4. Udeshi, et al. Methods for quantification of in vivo changes in protein
ubiquitination following proteasome and deubiquitinase inhibition. Mol Cell
Proteomics. 11(5):148-59 (2012).

Acetyl (K), Dimethyl (K), Dimethyl (Uncleaved R), Methyl (K), Methyl (R), Nitro (Y) , Oxidation (P), Phospho (STY) ,

Succinyl (Uncleaved K), Sulfo (Y), TriMethyl (Uncleaved K) = 549832 protein entries

» 213211 sites listed from 178 different modifications (excluding glycosylations)

Succinyl K — 6905, PyridoxalPhosphate K — 6544, Oxidation P — 2308
= Modification names (eg (3R,4R)-3,4-dihydroxyproline) need converting to Unimod names (eg Dioxidation P) AC kn OWIGd 0 ements

= Some modifications such as GlyGly have no entries. Some entries correspond to common artifact modifications

= Acetylated N-termini are listed as modified amino acids :

= The size of the SwissProt dat file 2.73 GB, Size of corresponding sqlite site database 12.6 MB This work was supported by grant number NIGMS 8P41GM103481 and the
= Full UniProt dat file (including TrEMBL) is 170 GB Howard Hughes Medical Institute.



