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• We have developed a first generation version of 
an analysis pipeline to enhance the capabilities 
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• Using an in-house developed implementation of 
enterprise service bus (ESB), MeDICI1, we have 
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• MeDICI allows us to connect disparate software 
modules for different experimental setups as 
well as connect computing resources of varying 
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to operate on incoming spectra directly from the 
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well as connect computing resources of varying 
processing capacity 

• Extensible, flexible and purely software-based 
solution to enhance the performance of existing 

t t f t d MS• Our pipeline is highly flexible and extensible and 
allows the connection of disparate software 
modules to enhance the efficiency of the mass  
spectrometer. Online de-isotoping
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mass spectrometers for tandem MS 
experiments.
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Figure 2: A SunBurst2 diagram illustrating the number of uniquely identified peptides, the 
number of repeatedly observed peptides, and the total number of peptides in existing 
AMT tag databases generated using tandem LC-MS experiments. This demonstrates 
that a significant number of peptides are prone to selection for fragmentation multiple
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• Based on the principles of enterprise service bus (ESB) architectures and 
distributed computing, we have developed a pipeline of software modules 
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Figure 1: MeDICI based architecture for online instrument control that a significant number of peptides are prone to selection for fragmentation multiple 

times across analyses, resulting in unwanted redundancies and unresolved ambiguities.

Number of peptides observed across 143 experiments
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• Most studies to date, treat new experiments as 
an individual entity and no prior experimental 
knowledge is retained

(Figure 1) that operate on incoming spectra directly from the mass 
spectrometer. 

• A feature discovery module is run to discover expected patterns for 
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knowledge is retained

• This results in a data explosion with huge 
amounts of unwanted redundancies and 
unresolved ambiguities

isotopic distributions present within the spectra. The list of isotopic profiles 
is distributed simultaneously to a central visualization component as well 
as to another component for online alignment in the mass and time 
dimensions. 5000
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• In tandem MS-MS experiments, it is a common 
phenomenon to regularly fragment the higher 
abundance signals while the low abundance 
ones are missed.

• A decision-making module determines whether the isotopic distribution 
currently under consideration is one that has been frequently observed or 
needs further investigation. 

• Feedback to the mass spectrometer is achieved via a list of mass-to- Fi 3 U i di t ib t d hit t i j ti ith t d MS i t
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ones are missed. Feedback to the mass spectrometer is achieved via a list of mass to
charge ratios to be selected for fragmentation at the next fragment scan 
interval. 

Figure 3: Using our distributed architecture in conjunction with tandem MS experiments 
eliminates redundant sampling of high abundance ions and allows the mass spectrometer 
to fragment ions unobserved in previous analyses. We assume a 20% identification rate for 
the purposes of this graph. 


