Toward an Inexpensive Test for Vitamin D Levels in Blood
Objective: Explore the feasibility of an inexpensive means of
monitoring vitamin D in clinics or in a doctor’s office.
Description of Research: Approaches that reduce by as
much as a factor of ten the cost of vitamin D monitoring are
explored through the development of enzyme electrodes.
Protein engineering methods and electroanalytical approaches
will be utilized for achieving this objective.
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Benefits of Proposed Technology: Vitamin D is essential for
fitness, and low levels have been associated with
neuropsychiatric disorders such as depression and Alzheimer’s.
The availability of a fingerstick blood measurement that
immediately provides vitamin D levels would clearly maximize
optimization and individualization of vitamin D supplementation.
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In short, proof of principle demonstration requires sufficient quantities of human
CYP27B1, from which we can express and purify from E. coli, using a synthetic gene.
Since CYP27B1 is a membrane-associated enzyme, we need to establish methods to
solubilize it and immobilize it on the electrodes, while maintaining its native activity.
We then need to test methods of amperometric detection, and mediated approaches will
be the primary focus. We thus have established the following objectives:
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2. Developing and characterizing methods of solubilizing and immobilizing the
enzyme onto electrode structures without loss of enzymatic activity. Preliminary
results in another lab used a surfactant film to immobilize a CYP27B1 protein
from mouse, and this technique eliminated enzymatic activity.
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