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The recently released Proteomics Standards Initiative Naturally-occurring mutations are present in many, If not most, organisms,
(PSI) Extended File Format (PEFF) allows for the | | yet the vast majority of protein identification and validation iIs made against a
specification of known mutations, post-translational The TPP includes the latest version of the Comet search engine, PepXMLViewer enables the visual exploration of search results, single canonical database of sequences that contain little or no knowledge of
modifications (PTMs), and other processing events of a which includes PEFF support: either directly from the search engine, or validated via statistical such_ _va_rlants. A further c_o_mpl!catlon arises when post-translatlon_al
given proteome In a unified, consistent format. tools such as PeptideProphet and iProphet. PEFF-specific modifications that are not s_pecmed In the search parameters are present in
A Both PSI (ModResPsi) and Unimod (ModResUnimod) encoded enhanced includes: the sample, which leads to incorrect search results for those spectra.
While a handful of database search engines have started modifications are supported; the choice of which to use is A Highlighting mass modifications that originate from PEFF (in | | | | |
to support PEFF, there is no end-to-end informatics controlled by a search parameter. Comet currently supports one contrast to those that are the result of user-specified search By automatically incorporating previously observed and validated sequence
pipeline for the validation, mapping, and visualization of PEFF modification per peptide. parameters) yarla_n_ts an_d PTM_S, a Iarge_r_ ghare qf high quz_;\hty spectra are confidently
those results. e identified, Increasing sensitivity while potentially decreasing the false
_ _ , ] ] _ _ _ _ _ K. RTVS267.88DNSL SNSR . G .
A “VariantSimple” substitutions are supported. Comet currently A Highlighting amino acid e coVAAC1ES oeT1o1 SIEEPRER C discovery error rate.
The Trans-Proteomic Pipeline (TPP) is a widely used and supports one PEFF amino acid substitution per peptide. substitutions, with the original [« Lovesr » | | o |
well-validated free and open source suite of software sequence viewable via ¢ TMHDYTKK .\ SAAV/_SNP exam_ple: prior to using PEFF mo_dn‘lcatmns and_mapplng, one of
tools that facilitates and standardizes proteomics A A peptide can contain either a PEFF modification or an amino mouse-over . RHENAPSHIR . R the hlghegt-scorlng spectra that was assigned to a (mcorrect) decqy
analysis. We describe recent enhancements and acid substitution but not both. R.Y243.03VANKTMETEFIBRK . C sequence In PeptideAtlas was founq to map to a Well characterized protein
additions to TPP that enable full analysis, from raw A Adding the ability to sort and K. SVAMC166.03EM147.04EK . K via a SAAV that has been observed Iin several experiments:
file to the export of validated results and A Standard Comet variable modifications can be analyzed in filter results based on source of [H-EEEEEC
- - - - - - - .- - - . . . . - . - .M147.e4Al | HSGR .V
visualization, taking advantage of the rich information addition to PEFF modifications and substitutions. modification, and/or presence |- r,;;m:mmgm :
contained in PEFF. of aa substitution R P
A Standard Comet static modifications are always applied. P 2187 o5
variable and PEFF modification masses are added on top of A Allowing the export of these (. Kl147.04VEDGQS 157, 00GDLE K "
o —~ static modifications. results for further analysis. Lo onconuscece 3
PEFFisa*“ u n i férmat fdr protein sequence databases B e A
to be used by sequence search engines and other
associated tools, to enable consistent extraction, display . | _ | | N e
and processing of information such as post-translational In order to report and track the origin of the potential sequence The ProteoMapper tools, which consist of a novel peptide- g
modifications, mutations and other processing e v e n | variants and amino acid modifications detected in an experiment, sequence-to-protein mapping mechanism, were added to o
among others the following extensions have been made to the pepXML format: exhaustively map detected peptide sequences to all possible
protein variations, replacing the role of RereshParser. Canonical protein  sequence : K. VPLFMSRA
The format is plain text, largely FASTA-like for backwards A'/A- new source  attibute was added to the Observed peptide sequence @ K VPLEMR A
compatibility <mod_aminoacid _mass > tag, with possible values of These tools have been extended to enable to compute and Known variant
Do keywor Py "params” and “peff” to represent whether the modification was record enzyme-specific values, such as Number of Missed
: 'NX_Q5EEQO1 -1 \ DbUni ld =NX Q5EEOX 1 \ PN =Cent tel | - - - - . : - ! - :
i it = OB ﬂﬁixﬁgrglnjgﬁn%rgggens i found as a result of user-specified search parameters, or Cleavages (NMC) and Number of Enzymatic Termini (NTT), PTM example: in a standard Comet search with no modifications specified in
'\ Length= 88 \ SV=61 \ EV=265 \ PE=1 \ VariantSimple  =(4|L)6[M )( 6IV ) : automatically due to being specified in the PEFF header of the based on modified sequences. the user parameters, about 0.6% of spectra (65 out of 10,223) with validated
'(8IP)( 8IF )( 11|R )( 19]H )( 19|C )( 20|D)(24|Q )( 28|L)(28|P)(31|R)(32 9 . - s ! . ! .
' (40N )( 41|F)@5V ) 47|F)(52|R)(53[*)(53|Q)(57|D)(59|G )( 63[F)(64]V ) | protein in question. A stand-alone peptide-to probabilities of 1.00 by PeptideProphet are matched to sequences with
| (12|H )( 26|C)(62|T)(63|S  )( 74|R)(78|T)(80|M)(86]1)(86|G ) | - -1O- - ) TR : : P
J Brotesscis (djs|mane protein ) : | | o orotein mapping interface TR previously-observed modifications, including Phosphorylation:
' MALSTIVSQRKQIKRKAPRGFLKRVFKRKKPQLRLEKSGDL: \gequence : A A new <aminoacid_substitution > tag to represent a has b tded t ) _ P peees o Jom  Tew T g
| LNCLLFVHRLAEESRTNACASKCRVINKEHVLAAAKVILKKS | P : : as been added to enable -- e e e B —
{>MxpiNX_QSEEOL - 1\ DbUniqueld =NX_QSEEOR 1. e deviation of the matched peptide sequence from the canonical | | =7 =~ © i e | |
i_'_' ____________________________________________________________ F3 _E_I_:_F_ _e_[]]:[y_: prOteln Sequence p p b of setroun s ot (35 1.0000 | p1906 2937 proteinlD 01A QE3 122212 0541505415257 | 0.000129 | 1016 | ¢ «STERMEEPTINESR. S nxpNX_Q13523-1 1122.5434
pommnemsmesnnanans S S AT ST e T S — Sequence mapp”’]gs, “’atchn‘a““"eraﬂc‘e:0-““ 1.0000 | p1906 293T proteiniD 01A QE3 122212 06991.06991.2° | 0.0082 | 1218 | k. pcSIEREBTGENQIK.D NxpNX Q05682-4 +1 1180.5602
: : i <search_hit hit rank ="1" peptide="RP AGPDLSPDGPR"peptide prev. aa ="RO0 | _ _ _ Search Cloar A 1.0000 | p1906 2937 proteiniD 01A QE3 122212 07652076522 | 0.000948 | 12120 | R, acLGEEMMBPERFPY . T nxpNX_QUHBF5-1 11875700
For more Informatlon’ please SEEC POSter MP 438 Epeptide_next_aa ="S0 pr ot"epMX P22455 -1 0 num_tot_proteins ="3 0 |nCIUd|ng tEStlng fOr | 1.0000 | p1906 2937 proteiniD 01A QE3 122212 120481204 2T | 0.000665 | 16/20 | k. FrATvHSTEMBADAEK . E nxp-NX_QOH307-2 +1 1290.5857
'num_matched_ions ="4"tot_num_ions ="2 4 c¢calc_neutral_pep_mass  ="1413.640193 0 . th link e . L0000 | 51906 2931 proteni 014 QE3 122212.12070.120703 | 0203 | M0 | k. Erarv SEEmBoncec. npNX_ QOH307-2 +1 12905857
‘massdiff ="0.979948"  num_tol_term ="2 6 num_missed_cleavages ="00 proteotypicity, with links to :Eéiitiﬁtcéﬁili'ﬁliii i R S92 b Sl nseriD 02 OF ez 2t00r 216002 oovset | 1062 | e oLonic. T o2 753
inum_matChEd_peptideS :"66272 ", i externa| resources iggﬁ;ﬁtghggi:gi ::i ggiggi1 : gzgiggﬁtgi :g Hodogd | p1906 2037 proteinlD 01A QE3Z 122212 11102.11109.2 . 13 | B.AGSIEREEPDVLER.C L .
BDYa% fa a ) <modification_info modified_peptide ="RPAGPDLS[167]PDGPR"> (PeptideAt]ag eXtProt etc) T v e e
<mod_aminoacid_mass position="8" mass="166.998359" variable=" 79. 9663 31 0 | | | Eiiﬁtgltiifli:?% 7 E‘:Q E - - = 't
| source =" peff " id="MOD:00046 /> | T T C I d A I b I y
PP nttp://www.tppms.org i | Since the ProteoMapper s e o onciusIions an vallaDIl|
PEFF Wt //WWW pSI dev.info /peff <aminoacid_substitution position="3" orig_aa ="P"/> i tools make use of ore- s wRekos  NiGaat e =
Comet nttp://comet-ms.sourceforge.net . mod;:‘ication_info > | o indexed files of protein s Sy T The various updates to TPP allow users to search, validate, visualize results
. <search_score  name="xcorr " value="1. "> | : PoGIBLR- e e g R —— '
ProteoMapper nttp://www.tppms.org/tools/pm . <cearch score  name="deltacn "value='0.182 /> segments, an interface was S "N Ugmiclzlfigrlj searches, and to link to relevant sources of knowledge for further
. <search_score name="deltacnstar " value="0.000 "[> i : .
. <search_score name="spscore " value="24.2 "[> aﬁlded to the Petunia GUI to
This work was funded in part by the National | TSRl SEORE GRITES sgEhlc teelle=Te e allow users to generate . . .
. P Y . <search_score  name="expect' value="8.86E+00 "/> | th These features will be available as of the next release of TPP, version 5.3.0,
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