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Summer research project abstract 
Significant evidence supports the hypothesis of amyloid beta (Aβ) as the cause of Alzheimer’s Disease (AD).  Aβ is a peptide of 
variable length (38-43 amino acids) that is derived from proteolytic cleavage of the amyloid precursor protein (APP). Aβ peptides, 
particularly Aβ42, aggregate into plaques in the brains of individuals with AD and contribute to the neurodegeneration observed in 
this disease.  Our lab previously developed an immunoprecipitation/mass spectrometry (IP/MS) protocol to study the metabolism of 
Aβ in the CNS, but this protocol was not sufficient for measurement of Aβ isoforms in the blood.  Our present work aims to optimize 
the IP/MS protocol for measurement of 13C6-leucine labeled and unlabeled Aβ from human plasma in order to study Aβ metabolism in 
the blood.  By labeling individuals with AD and healthy age-matched controls with 13C6-leucine, we can enable incorporation of 13C6-
leucine into newly produced Aβ.  Blood samples are taken from participants at regular intervals and processed using the IP/MS 
protocol.  By measuring the C13:C12 ratio for various Aβ isoforms at each time point for an individual, labeling curves 
demonstrating AB production and clearance in the blood may be produced.  If optimization of this protocol facilitates detection of 
differences in Aβ metabolism between clinical groups, this technology may be utilized as a blood test predictive of AD risk in the 
future. 

	   	  

Summer research project abstract 
The study of intrinsically disordered proteins (IDPs) using fast photochemical oxidation of protein (FPOP) protein footprinting 
Xiao Q; Zhang H; Rempel D; Rohrs H; Gross M 
Introduction: Intrinsically disordered proteins (IDPs) are involved in signaling and other biological functions. The lack of well-
ordered structure in IDPs makes high resolution methods difficult to apply. Thus, new techniques are needed to study this important 
class of proteins. To demonstrate the method and the utility of radical •OH-mediated labeling, Fast Photochemical Oxidation of 
Proteins (FPOP) was used to monitor the structural changes of two IDP samples: CBP (CBP_MOUSE, residues 2059–2117) and 
ACTR (NCOA3_HUMAN, residues 1018–1088). 
Methods: A syringe containing 10 uM CBP or ACTR, glutamine, H2O2, PBS buffer, was infused through silica tubing contained a 
transparent window and intersected by a 248-nm pulsed KrF eximer laser beam (5 Hz) to photolyze H2O2 and label the protein. The 
flow rate was adjusted to give an exclusion volume of 15% and prevent over-labeling. The photolyzed sample was collected in an 
Eppendorf tube containing methionine and catalase for scavenging remaining H2O2 and radicals. Analysis of the modified protein 
was done with a Thermo LTQ FT mass spectrometer. Raw data from the experiment provided the input for the new software. 
Results: The customized algorithm contains all known FPOP modifications and the data fitting process generates the all protein peaks 
based on the sequence. The calculated spectrum is used to fit the experimental data and the peak envelop of modification from fitting 
is used to generate the quantitative information. 
Conclusions: This software demonstrated that it has the capability to quickly generate a quantitative report for protein footprinting 
experiment without the support of other proteomics searching engines. The new software was found to be a viable alternative to the 
traditional analysis method. The new software also provided a more straightforward data analysis workflow.  The results of this study 
confirmed that FPOP can be used to rapidly obtain structural information for protein complexes. Altogether, 25 raw files were 
analyzed, each requiring about 10 minutes. 
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Michael Gross, PhD 
Professor, Chemistry, Pathology and Immunology, and  Internal Medicine 

Research interest:  Development and application of mass spectrometry in 
biophysics, biochemistry, and medicine 

	  

Randall Bateman, M.D. 
Charles F and Joanne Knight Distinguished Professor, Neurology  

Research interest: Alzheimer disease pathophysiology 

	  


