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Mast cells (MC) are primary effector cells of IgEmediated allergic inflammation. Nitric oxide (NO) is a
short-lived free radical that regulates MC activities
including inhibition of MC degranulation. To elucidate
the molecular mechanisms underlying the effects of NO
in MC, we investigated protein tyrosine nitration in
human mast cell lines treated with the NO donor SNitrosoglutathione (SNOG). Using 2D gel western blot
analysis with an anti-nitrotyrosine antibody together
with mass spectroscopy, we identified aldolase A, an
enzyme of the glycolytic pathway as a target for tyrosine
nitration in MC. Human MC lines HMC-1 and LAD-2
were treated with SNOG and the total aldolase activity
and the intracellular fructose 1,6 bisphosphate (FBP),
the substrate for aldolase were measured using a standard aldolase assay. Nuclear Magnetic Resonance
(NMR) was employed to define the metabolic changes
associated with NO treatment. MC degranulation was
measured using b-hexosaminidase assay. Aldolase A
nitration was associated with reduction in the Michaelis
constant (Km) and maximum velocity (Vmax) of aldolase
in HMC-1 and LAD-2. NMR analysis showed that
despite these changes in activity of a critical enzyme in
glycolysis, there was no significant change in total cellular ATP content, although the AMP/ATP ratio was
altered. Elevated levels of lactate and pyruvate suggested
that NO treatment enhanced glycolysis in MC. Moreover, reduction in MC aldolase activity was associated
with increased intracellular levels of its substrate, fructose 1,6 bisphosphate (FBP). Interestingly, FBP inhibited
IgE-mediated MC degranulation in LAD-2 cells. Inhibition of MC degranulation by FBP has the potential to
regulate MC function through multiple signaling pathways including phospholipase C (PLC). We are currently
dissecting the precise signaling pathways underlying the

effects of FBP. Analyses of the possible links between
aldolase nitration, altered FBP levels and the regulation
of MC function will evaluate the potential immunoregulatory role of FBP in allergic and immune diseases.
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