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Summary of the Research:  The enclosed research project aims to identify proteins that are 
elevated and decreased in cerebrospinal fluid (CSF) from NPC1 patients compared to controls.  
Using this discovery-based proteomics approach, proteins that show different levels may be used 
as markers of NPC1 and can be used to develop appropriate therapies and to monitor therapeutic 
options currently being evaluated.  While NPC1 is known to have a heterogeneous clinical 
phenotype, the most severe and currently untreatable aspect is the progressive 
neurodegeneration.  Building on our previous proteomics work carried out in the mouse model, 
we sought to extend or efforts, focused on the NPC1 patient CSF proteome.  This project 
incorporates an existing mass spectrometry-based quantitative proteomics strategy termed 
isobaric tags for relative and absolute quantitation (iTRAQ).  The commercially available 
iTRAQ chemical labels are provided in an 8-plex system.  We further extend the multiplexing 
capabilities to a theoretical unlimited number of samples.  Additionally, complete 
characterization of the iTRAQ strategy was carried out including new data analysis approaches 
for quantitative interpretation.  Taking together, we have analyzed the CSF proteome from NPC1 
patients and controls and have identified proteins that are different between the two groups 
which may serve in future studies and clinical trials.  

Results and Interpretation: 

1)  Evaluation of iTRAQ:  Our initial experiments were geared to understand the variability of 
the iTRAQ reporter ions that are observed in the mass spectrometer and used for 
quantification.  Therefore, using a cell lysate (HepG2) at equal molar concentration, the 
peptides generated from tryptic digestion of proteins were labeled with the iTRAQ labels and 
combined and analyzed.  Figure 1 illustrate an (A) example fragmentation mass spectrum 
with the iTRAQ reporter ions included from a peptide measured in the HepG2 cell lysate.  
(B) Enlarged view of the iTRAQ reporter ion region in spectrum. Taken together the sum of 
these data, the reporter ion ratios appear to be close to one with some variability.   
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Lay Summary:  The goal of this project is to identify proteins in the cerebrospinal fluid (CSF) 
of NPC1 patients and compared the protein levels with unaffected controls.  Our hypothesis is 
that identifying proteins that have different levels in NPC1 patients compared to controls will 
inform us about the changes in the brain that occur in NPC disease.  The beginning of this 
project was to use an available technology to do protein identification and quantification.  We 
have chosen to make modifications to the existing protocols which allow us to look at a large 
number of patient samples.  To assist with this project, we have developed custom data analysis 
tools and methods to evaluate the resulting data.  We have analyzed CSF from both groups and 
have identified several proteins that are elevated or decreased in the NPC1 patients compared to 
the controls.   These potential protein marker candidates are currently being evaluated to further 
confirm their different levels. Going forward, the validated protein markers can be used to 
evaluate future therapeutic options in NPC1.  The results of these studies will be published in 
peer-reviewed journals. 

 


