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Summary of scientific research

His work in cell biology started with a survey at the electron microscope level of the organization of
eukaryotic cells and led to the discovery of a number of important structures (or structural details)
in mitochondria, endoplasmic reticulum, ribosomes and polysomes. The salient achievement of
that period was the discovery of ribosomes. From electron microscopy he moved to cell
fractionation (controlled by microscopy) to help define in chemical and functional terms many
subcellular components such as ribosomes, polysomes, mitochondria, nuclei and cell membranes.
In the process he contributed to the improvement of preparatory procedures in electron
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microscopy as well as in cell fractionation. From this level of inquiry, he proceeded to the analysis
of a complex process, namely, the processing of secretory protein in grandular cells, using an
integrated approach based on electron microscopy, cell fractionation and autoradiology. This was,
in fact, the work that in his judgement justified the Nobel Prize he received. The results defined
kinetically the pathway followed by secretory protein in eukaryotic cells and became the basis for
further work in his and many other laboratories. In the next phase of my research activities he
concentrated on membrane biogenesis defining again the conditions under which membranes,
especially membrane proteins, are synthesized and processed by eukaryotic cells. Finally, in a
separate type of investigation, he worked on the structure and function of the vascular endothelia,
concentrating primarily on structures involved in exchanges between the blood plasma and
interstitial fluid. This project had obvious implications for normal physiology and important medical
problems related to cardiovascular diseases.
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