A Two-Stage Mass Spectrometry Approach Using PIR Cross-Linkers for Global Protein-Protein Interaction Profiling

Xiaoting Tang?; Devi Adhikarit; Gerhard R. Munske!; Kai Zhang?!; Nikola Tolic2; Gordon A. AndersonZ; James E. Bruce!
\Washington State University, Pullman, WA; 2Pacific Northwest National Laboratory, Richland, WA

Stage 1: Construction of Restricted Protein Database

2D/LC/MS/MS Chromatogram of PIR-labeled Protein Digest Restricted Protein Database
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OVERVIEW

RESULTS

Structures of PIR and Re

> This project aims to develop and apply protein interaction
reporters (PIRs): and a two-stage approach using 2D/LCIMSIMS
and multiplexed LCIFTACR-MS technologies for global protein-
protein interaction profiling.

> High mass measurement accuracy (MMA) and unigue features of
PIR cross-inker are the enabling factors for identification of
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Also see poster WP27 506 "Protein-protein interaction studies on Shewanella oneidensis MR-1"* Devi P Adhikari, Xiaoting Tang, Gerhard R Munske, James E Bruce

Stage 2: Identification of Protein-Protein Interactions

protein interactions on whole proteome scale.
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> This presentation highlights our initial attempt and results of At .

profiling protein-protein interactions on proteome of Shewanella
oneidensis MR-1.

INTRODUCTION

Mapping protein-protein interaction networks at systems flevel is
essential for @ understanding molecular  function in biological
organisms. Cross-linking  strategies = for = studying  protein
interactions are simple in principle; however, present tremendous
challenges in reality due to inherent complexity from the reactions
and the mass spectra. We aim to develop: a novel strategy using
special cross-linkers and a two:stage mass spectronietry approach
for profiling protein-protein interactions on a global scale. ‘We have
reported: previously a novel ‘type of cross-linker, called Protein
Interaction Reporter (PIR): that includes cleavable bonds with high
specificities at low:energy MSIMS to allow release of a reporter tag N ("
and intact peptide chains.  The second-generation PIR further
incorporates a biotin tag for enrichment of cross-linked: products.
‘The two-stage mass spectrometry approach has been developed to
capitalize on the advanced features of PIR cross-linkers and high
performance of FTICR-MS instruments.  Stage 1 focused on
capturing cross-linked products at protein level and construction of
arestricted database to be used for searching interacting proteins.
Stage 2 involved:entrichment of cross-linked peptides to be analyzed
by multiplexed EC/FTAICR-MS with low-energy CID activation on and
off at alternating scans. To aliow use of reporter ions as lock mass
for internal calibration and PIR fragmentation pattern recognition
that: allows distinguishing: inter- -intra:, or dead-end cross-linked
peptides, ICR-2LS software and newly developed Excel-based
algorithms (XLinks) were applied to analyze and search the data
generated from stage 2. The cellular proteome of Shewanella
oneidensis: MR-1 was: explored and investigated with: this:novel

strategy.:
METHO

» PIR ‘was made in house based on F-moc solid: phase: peptide
synthesis chemistry.

» Shewanella oneidensis MR-1 cells were grown and harvesied at
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CONCLUSIONS

» A novel strategy for global profiling protein-protein interactions has been developed and: applied to cellular
proteame of Shewanella oneidensis: MR-1.

# Initial studies resulted in identification of a number of protein-protein interactions as well as some cell surface
proteins through dead-end labeling.
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On-cell PIR Labeling Cell Lysate
Stage:

o Further validation experiments are underway.

mid-log phase. Cells were [abeled intact with PIR and then Enrich PIR labeled Proteins Dlglest REFERENCE
washed and lysed in PBS buffer. Dig;st Enrich PIR-labeled Peptides : ! ’ -l e
» A monomeric avidin column (Pierce) was used for both stage 1 i 1.Tang, X, Munske, G.R., Siems, W. 'k & Bruce. J. E. "Mass spectrometry identifiable cross-linking strategy: for

+ studying protein-protein:interactions.” Analytical Chemistry 7, 311-8 (2005):
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and stage 2 to enrich cross-linked proteins or peptides,

» Nano LC/MSIMS by ion trap MS (Esquire HCT  Bruker Daltonics)
was used for stage 1 analysis and multiplexed LCIET-ICR:MS (7T
Apex-Q, Bruker Daltonics) was used at stage 2 analysis

> ICR-2LS and novel algorithms (XLinks) were used for identification
of PIR-labeled peptides and interacting proteins:

2D/LCIMS/MS -

A reprint of this poster is available at: http://www.wsu.edu/proteomics




