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Objective 
To create a scalable cloud computing solution that enables large 

numbers of investigators to efficiently analyze  high resolution 

mass spectrometry data.  

Header  

Background 
Previously we described a general proteomic approach, differential 

mass spectrometry (dMS), that provides relative quantitation and 

identifies statistically significant changes in high resolution mass 

spectrometry data [1]. The custom computer hardware and 

software that enabled these experiments was complex, costly to 

setup and maintain, and was not designed to take advantage of 

the rapid technological advances that have occurred since its 

development nearly  ten years ago. Here we introduce a cloud 

computing implementation of dMS that utilizes Amazon Web 

Services and the CHORUS mass spectrometry data analysis 

platform [www.chorusproject.org].  
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ÅDifferential MS Workflow ï an efficient label free quantitative 

method for the analysis of high resolution MS data. 
 

ÅCloud Computing Implementation ï no software to install or 

computer infrastructure to setup and maintain. 
 

ÅEase of Use ï simple interface that integrates data 

management, peak detection algorithms, data base searching, 

data filtering, statistical analysis, and real-time visualization of 

data and results. 
 

ÅScalability and Speed ï rapid analysis of experimental data 

sets that contain 100ôs to 1000ôs of high resolution LC-MS files. 
 

ÅMulti -User Platform  ï permits simultaneous use by hundreds 

of users. 
 

ÅGlobal Reach ï data and results can be accessed and shared 

world-wide, while ensuring complete privacy and segregation. 
 

ÅMulti -Vendor Support ï analysis of raw vendor file formats. 
 

ÅData Integrity - data is uploaded and maintained in the original 

instrument/vendor specific format. 
 

ÅSecurity and Permanency ï data is stored in world-class, 

highly secure data centers with triple redundancy. 

 

 

 

System Specifications 

Next Steps 

Fig 1.  To demonstrate the capabilities of the dMS platform we analyzed data 

collected as part of a published longitudinal drug treatment study in Rhesus 

monkeys.  A total of 108 cerebral spinal fluid samples were analyzed by high-

resolution LCMS, following immuno-depletion and digestion with trypsin.   

(2 gamma-secretase inhibitors and vehicle, 2x2 crossover w/ subsequent admin) 

Cohort 1 
CMP 
(n=3) 

GSI-1 10mg/kg  

-20h 0h 4h 24h 144h 268h 

  Vehicle  

-20h 0h 4h 24h 144h 268h 

GSI-2 3mg/kg  

-20h 0h 4h 24h 144h 268h 

Cohort 2 
CMP 
(n=3) 

  Vehicle 

-20h 0h 4h 24h 144h 268h 

GSI-1 10mg/kg  

-20h 0h 4h 24h 144h 268h 

GSI-2 3mg/kg  

-20h 0h 4h 24h 144h 268h 

Longitudinal Study of Drug Treatment in Animals 

Fig 2. Shows the CHORUS web interface (www.chorusproject.org) that 

allows users to select and organize raw mass spectrometry data for 

differential mass spectrometry analysis.   

Fig 3. Shows a table of isotope groups that were detected, aligned, 

integrated, and linked to corresponding MS/MS spectra. In total, 46,038 

isotope groups were detected in 108 files; nearly 4.9 million peak area 

measurements.  The dMS analysis was completed in approximately 30 

minutes; less time than was required for the data base search (~2 hours).  

Fig 4. Relative abundance data, shown at the ñprotein levelò for the 108 

CSF samples analyzed in this analysis.  The dMS sofware allows data to 

be viewed and analyzed at four levels (feature level, isotope group level, 

peptide level, and protein level).  Currently, all feature data are combined 

to the isotope group level.    

Fig 5. Selected ion chromatogram and mass spectral data  for  the peptide 

PNPNQAGSSGSFSDADLADGVSGGEGK from the CD99 protein sequence 

(gi|380790599).  Data is displayed in real time from 108 files; the viewed data 

can be expanded or narrowed using the cursor and individual files can be 

selected / colored individually.    

Fig 6. Data Analysis Pipelines can be constructed by connecting modular 

data analysis tools that perform data selection, filtering, transformation, and 

statistical analysis.  Investigators can perform analyses and view results in 

real time, or export all of the expression data to external analysis tools. 

Fig 7. Shows the tandem mass spectrometry data and protein 

database search results linked to the corresponding high resolution 

precursor ion data.  This allows investigators to visually review that 

the peptide and protein identification data for a specific precursor ion.  

Because all of the chromatographic peaks are aligned and matched 

across samples, peptide sequence information that is identified in 

one data file is translated to the other data files in the experiment.  

Individual LC-MS/MS data files can be downloaded in the raw 

instrument specific format, or exported in a variety of common 

formats. 

The dMS analysis tools are being beta tested / optimized for 

different types of data and instruments before release to the 

CHORUS user community. 


