Quantitative Biological Chemistry

growing body of literature exists suggesting novel roles

for red blood cells (RBC) in vivo. Our group was the first

to report that the RBCs obtained from people with type
2 (or adult-onset) diabetes released less ATP upon stimulation
in comparison to RBCs obtained from non-diabetic subjects.
The importance of this finding is
due to the role of ATP in control-
ling blood flow, endothelial cell
function, and platelet function.
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Recently, our group has also
made another important discov-
ery that we hope will change the
way in which insulin is adminis-
tered. Specifically, we have deter-
mined that C-peptide, an acidic
31 amino acid peptide that is co-
released with insulin in the beta
cells of the pancreas, can be acti-
vated using a metal (such as zinc).
In the absence of the metal, there
is no activity; however, in the pres-
ence of the metal, the C-peptide
is able to stimulate glucose intake
by the RBCs. Moreover, the end result of this glucose uptake is
an increase of ATP release from the RBC. This finding will be im-
portant for future experiments involving C-peptide, especially
because most scientists have believed for over 40 years that C-
peptide is a non-bioactive substance.
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Another theme that seems to be taking hold in our group
and will be further investigated in the near future is a concept
which we have initially labeled as “metabolic shifting analy-
sis”. This concept is not necessarily new; in fact, it is known
that many metabolic pathways in cells have inhibitory feed-
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back mechanisms. However, our group will be attempting to
demonstrate that some pathways only begin when another
pathway has reached its maximum operating velocity. An
example of this is two pathways in RBCs known as the pen-
tose phosphate pathway and the aldose reductase pathway.
Our group believes that the
aldose reductase pathway be-
comes more active when the
pentose phosphate pathway
reaches a maximum veloc
ity. The implications of these
competing pathways may play
major roles in how RBCs utilize
glucose.

Overall, the primary goal
of our research is to gain a mo-
lecular level understanding of
the role of the RBC in various
diseases. The objectives that
must be accomplished in or-
der to reach that goal are cen-
tered around designing meth-
ods that enable measurements
to be performed on samples (e.g, red blood cells, endothelial
cells, and platelets) in an environment that closely mimics true
physiological conditions. For example, the figure shown is an
image taken by our group of a microfluidic device used to de-
termine NADPH levels in diabetic RBCs. Collectively, creating
such biomimetic systems requires a working knowledge of ana-
lytical chemistry, biomaterials, physiology, molecular and cell
biology, and microfluidics. Our group applies these skills to the
development of unique schemes that can help answer impor-
tant biomedical questions.
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