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Thalassemia is a genetic disease of abnormal globin chain synthesis. In
thalassemic red cells, one of the globin chains, alpha (ct) or beta (B) chain, is
reduced, causing the excess globin chains to bind to the membrane, resulting in
various pathophysiological changes. One of the hallmarks of thalassemia is
increased rigidity (or reduced deformability) of the red cell membrane, the major
cause of its premature destruction by the reticuloendothelial system.

Here we determine whether spectrin phosphorylation contributes to the
premature destruction of the red blood cells in thalassemic patients. We found that
the level of spectrin phosphorylation in the thalassemic red cells was not
significantly different from that in normal red cells, suggesting that spectrin
phosphorylation is not involved. However, we cannot exclude the possibility that
spectrin phosphorylation plays a role but we failed to detect the change, or that
phosphorylation of other minor protein(s) may be important.

We also reported the presence of tyrosine phosphorylation in B-spectrin after
vanadate treatment. Phosphotyrosine in B-spectrin of B-thalassemia/ Hb E (non-
splenectomized) patients was significantly higher than that in normal control (p <
0.05), implying an increased phosphatidylserine exposure and increased rate of
destruction of thalassemic red cells by macrophage attack.

We also suggested that the reduced deformability of the thalassemic red cells is
partly due to increased activity of transglutaminase, an enzyme that covalently cross-
links membrane proteins through g(y-glutamyl) lysine linkages. We showed that
transglutaminase activity in the red cells of both Hb H and H/CS patients was
significantly decreased compared to that in normal cells (p < 0.1). Interestingly,
Immuno Blot analysis shows that the relative amount of transglutaminase present in
thalassemic red cells is reduced (p < 0.05). However, the enzyme specific activity in
splenectomized P-thal/HbE cells was significantly increased compared to that in
normal cells (p < 0.05), supporting our contention of the possible involvement of
transglutaminase in regulating deformability of the thalassemic erythrocytes.
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