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We have integrated the analysis pipeline of the Computational Proteomics Analysis System 

(CPAS)1,2 with Amazon Web Services’ (AWS)3 cloud computing to provide low cost High 

Performance Computing (HPC) resources for the discovery of modified peptides. The 

integration uses standard analysis tools, including the Trans Proteomics Pipeline (TPP)4 and 

the X!Tandem5 database search engine, to facilitate validation and reusability of the analysis 

pipeline.    

The most common implementation method for cloud computing is to install an entire 

informatics platform on the cloud’s virtual computers and then access the platform remotely 

through a web interface. Instead, our implementation leaves the core of the informatics 

platform in-house and only uses the cloud resources to provide HPC cluster nodes for 

computationally intensive tasks. With this design proteomics researchers have the security 

and configurability of an in-house system as well as the low cost HPC resources of cloud 

computing. 

The number of variable peptide modifications that can be searched simultaneously with 

standard protein database search engines is limited because of all the permutations possible 

with large numbers of modifications in combination. This complexity decreases the number 

of correct peptide identifications as well as the speed of the searches.  Previous work has 

demonstrated that X!Tandem’s search speed can be increased by performing a single search 

on multiple computers6,7 but this will not address the problem of peptide identification 

errors. Specialized peptide modification discovery tools8,9 run separate searches for each 

peptide modification to decrease peptide identification errors but these tool are not easily 

integrated into standard analysis pipelines. Running a separate X!Tandem search for every 

modification using parallel nodes in the cloud addresses both speed and peptide 

identification issues while facilitating further analysis of the search results with other 

standardized proteomics analysis tools. 

To test the scalability of MPPD we ran the application with 73 PeptideAtlas10 files from 

fractions of the yeast proteome11. A benchmark search with oxidized methionine as the 

single variable modification was run versus an MPPD search with 8 different variable 

modifications.  MPPD, installed on a laptop computer, routed the 73 files through the 

complete TPP using X!Tandem as the search engine. The search was completed in less than 

2 hours, on 584 Amazon nodes, at a cost of less than $50. Compared to the benchmark, the 

MPPD search discovered 17% more peptides (1100) and 7.6% additional proteins (73) with 

a false discovery rate of less than 1%. 
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