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Some of the most pernicious diseases afflicting humankind are caused by parasitic protozoa, such
as Plasmodium falciparum, the parasite that causes malaria.  The 1-5 micron malarial parasite
spends a large part of its life cycle within a red blood cell, where it metabolizes hemoglobin in its
digestive vacuole, elaborates a tubulo-vesicular network for protein transport within the red cell
cytosol, and inserts neoantigens in the red cell membrane to alter its antigenicity, morphology and
function.  The results of these processes have been detected and investigated using the soft x-ray
microscope developed by the Center for X-Ray Optics at the Advanced Light Source in Berkeley.
Our earliest studies established the morphology and structural development of parasites in normal
erythrocytes and enabled us to then study aberrations in parasites that developed either in abnormal
erythrocytes or in the presence of antimalarial drugs.1  We made an important advance recently by
utilizing an immunogold labeling technique that is compatible with soft x-rays for localizing
antigens on the red cell surface.2-4  We are evaluating whether this method can be used
quantitatively, and we are developing novel labeling techniques to examine the alterations of
phospholipid asymmetry in sickle cells infected with malarial parasites.5  Our progress over the
past two years and the promise of recent innovations in soft x-ray microscopy of intraerythrocytic
malarial parasites demonstrates the value of this approach for biomedical research.
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