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This pilot project is developing the central technologies needed to build a Protein Complex Factory (PCF) designed to meet the needs described in Goal 1 of the Genomes to Life program for large scale identification and characterization of protein machines.  This facility will eventually be able to identify the protein components of protein machines from microbial and eukaryotic genomes at high throughput and from whole cells. The identification of complexed proteins and the interrogation of protein complex organization will be conducted using a combination of  mass spectrometry, protein crosslinking, and computing.


The goals of this pilot project are to (i) to develop a combined experimental and computational capability for the identification and interrogation of protein-protein interactions and (ii) to apply the developed methodology  to several isolated protein complexes and protein complexes within cell extracts, to demonstrate that the methodology is sufficiently accurate, informative and scalable to whole microbial and eukaryotic cells. The approach utilizes specialized affinity tagged crosslinking reagents capable of crosslinking proteins in complexes and which then allow for separation of crosslinked proteins in a cell extract from non-crosslinked products. A subsequent liquid chromatography and tandem mass spectrometry step can then resolve this mix into distinguishable fragments, and rapidly and selectively interrogate each fragment to obtain a unique sequence mass fragment fingerprint.  This fingerprint can be used to identify the proteins involved in interprotein crosslinking through a database search methodology that also provides the identity of the specific amino acids involved in each crosslink.  Once identified, the crosslinked positions and other information, such as crosslinker length, can be used as constraints to derive information about the geometry of each protein complex.   


Several demonstrations are being developed as proof of principle based on well characterized complexes: (1) mouse wild-type hemoglobin and mutant forms, (2) the GroELS complex, and (3) the pmf ATPase molecular engine.   For these targeted complexes, the pilot project will (a) generate the necessary crosslinked complexes (b) detect and interrogate significant numbers of intermolecular crosslinked fragments by tandem mass spectrometry, and (c) deconvolute and interpret the data in terms of complex identification and organization. As part of the pilot project, estimates will be obtained that directly address issues of scale, including what data collection will cost and how long it would take to comprehensively examine protein machines in a whole cell.  Is successful, this pilot will set the stage for a Phase II production capability.
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