ldentifying Cross-linked Peptides using Protein Prospector
Robert J. Chalkley!, Michael J. Trnkal, Nicholas Michael?, Peter R. Baker?
INIGMS Mass Spectrometry Resource, University of California San Francisco, USA
’Reading Scientific Services Ltd, Reading, UK

Introduction Case Study 2 Access to Annotated spectra of Cross-linking Study Results
E. Coli whole cell lysate was cross-linked using a 50:50 mix of [d0]- and [d4]-bis(sulfosuccinimidyl) suberate. then data

acquired by HCD fragmentation using a LTQ-Orbitrap. Data was analyzed using Protein Prospector, then compared to
results previously published from this dataset using alternative cross-linking, pLink [1]

Sharing and dissemination of cross-linked peptide identifications is currently difficult, as
community standard formats (e.g. mzldentML) do not support reporting of cross-linked results
and there is no proteomic repository that can display these type of results.

Cross-linking through disulfide bridges is used by nature for enforcing protein structure.
Chemical cross-linkers can be exploited to provide distance restraints for three-dimensional
structural analysis of proteins and protein machines. In both cases, after enzymatic digestion

the product is two (or more) peptides covalently linked together. Identification of these , , MS-Viewer is spectral viewing software that is part of Protein Prospector.® It provides a web
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products using tandem mass spectrometry and database searching is challenging. Recently, a portal where anyone can upload, share and view proteomic results. It supports annotation of

couple of bioinformatic software tools and approaches have been presented to try to ) crosslinked peptide identifications.

identify these products. In this poster, case studies are presented to demonstrate newly : FF pLink

developed cross-linking analysis features in Protein Prospector. — At estimated 5% FDR Annotated tra f the three datasets di d on thi ¢ be b d and

nnotated spectra from the three datasets discussed on this poster can be browsed an
Methods F, Protein Prospector: 414 IDs viewed: P P
Protein Prospector identifies each peptide in the cross-linked product as single peptides with () 118 | pLink: 390 IDs

large mass modifications on the site of cross-linking. Hence, regular protein databases can
be queried, rather than the alternative approach of creating artificial peptide databases
containing all potential combinations of cross-linked peptides. This makes the analysis of
complexes containing many protein subunits tractable. Also, by identifying the two peptides - Dataset Search Key:
separately before combining the identifications for one result, one can use the evidence for
the less confident peptide identification as the reliability measure for the cross-linked

http://prospector2.ucsf.edu/prospector/cgi-bin/msform.cgi?form=msviewer

y ox identificat duc I +h 2 high reliabil it <till maintain Significantly different results were reported by the two software , partly due to Protein Prospector evaluating the UTP-B: eg9vql948
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thresholds for intra-protein and inter-protein identifications. MADI 5Z1VKX1pg

many more intra-protein cross-links.

There are video tutorials that describe how to use Protein Prospector, including how to

Chemical CrOSS-llnklng perform cross-linking analysis and use of MS-Viewer:
Used for detecting interaction interfaces within (intra-protein) and between proteins (inter- Dlsulflde-Brldge Mappmg
protein). Most reagents target primary amino groups found in lysine side chains and protein Case Study 3 https://vimeo.com/channels/194363/
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software. False positives are more likely for inter-protein results than intra-protein.
3 of the unique pLink IDs report new protein-protein interactions. Analysis: Amino/Aci! Serpmece o the intact rk Mis Crsck Standerd (PN 15SB06552)
*Protein Prospector reports 11 protein:protein interactions 1. Digest with Trypsin . OTRS | LVSDOAS | SESOYY  HENCNTYLEY  YLOKPOOSK :
epLink reports 14 protein:protein interaction : : : G UKSRE SUPDRCS  CGSCTOFI . SRURARRGT T Reterences
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All protein:protein interactions reported by Protein Prospector are supported by at least 3. Analyze for disulfide links using Protein WL LTIGAGTKLE  KRADAAFTV  SEPPSSEQL  TSGCASVEE.__ LNNFYPKOM | Diculfide Link 1. Yang et al. Nat Methods (2012) 9 9 904-6
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two cross-links. L v aney “ STLTLTRE - YHmRev ST 2. Baker et al. Mol Cell Proteomics (2014) 13 2 420-34
Prospector. e — Detected Disulfide Links

*False discovery rate among protein:protein interactions by pLink = 3/14 = 21%? 3. Baker and Chalkley Mol Cell Proteomics (2014 )13 5 1392-6
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