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Copper stable isotope composition of blood serum has provided valuable insights into alteration
of copper processing due to a disorder or disease. One persistent challenge is understanding the
mechanism for these changes, which in living systems is the result of changes in binding sites
available for the metal. Here we have developed an immuno-purification procedure for
ceruloplasmin using antibody-coated magnetic beads to measure the isotopic composition of
ceruloplasmin in human blood serum. We have assessed the isotopic composition of this protein
and compared to the bulk serum and residual serum after ceruloplasmin removal. We tested this
procedure in male and female adults, and in children between the ages of 2-4 years old with autism
spectrum disorder and healthy age-matched controls. In adults, the measured isotopic composition
of ceruloplasmin is consistent with theoretical predictions for those specific binding sites. In the
children the measured isotopic composition did not match the theoretical predictions and indicate
other factors driving the isotopic fractionation observed for ceruloplasmin in this age group. The
ability to characterize the isotopic composition of individual proteins will be a critical tool to
understand metal-protein interactions.



