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Awards: Dannie-Heinneman Preiz, Göttingen, Germany (1967); Louisa Gross Horwitz Prize
(1968); Lasker Foundation Award for Basic Medical Research (1968); Nobel Prize in Physiology or
Medicine (1968); William Gibbs Medal of the Chicago Section of the American Chemical Society
(1974); Gairdner Foundation Annual Award, Toronto, Canada (1980); M.I.T. School of Science
Distinguished Service Award (2000); Centennial Honorary Degree, Rockefeller University
(2001). Academies: National Academy of Sciences, Washington, DC (1966); American Academy
of Arts and Sciences (1967); Deutsche Akademie der Naturforscher Leopoldina, Halle/Saale,
Germany (1968); Foreign Member, USSR Academy of Sciences (1971); Foreign Member, Indian
Academy of Sciences (1978); Pontifical Academy of Sciences (1978); Foreign Member, Royal
Society, London (1978); Foreign Member, Royal Society of Edinburgh, London (1982).

Summary of scientific research
With his background as an organic chemist and interest in biology, he always attempted to attack
current biological problems by chemical approaches. In the fifties, his laboratory was interested in
studying energy-rich phosphate esters, e.g. ATP and coenzyme A and related compounds, and
general methods for their synthesis were developed. This was followed by investigations of the
chemistry of nucleic acids and especially the synthesis of polynucleotides containing specific



sequences. The methods thus developed made possible definitive studies of the genetic code by
the synthesis of defined messenger RNAs. Following elucidation of the genetic code, he then
became interested in the problem of the total synthesis of genes in the laboratory. These studies
carried out in the sixties and early seventies led to simple and general methods that have now led
to the synthesis of large numbers of genes in different laboratories. His interests then turned to
studies of biological membranes. In his final years he was particularly interested in membrane
proteins that transduce light. Thus, Bacteriorhodopsin uses light energy to pump protons and the
membrane potential thus generated is used by the organism for the synthesis of ATP. Vision in
vertebrates and invertebrates depends on light transduction by photo receptors in the rod cells.
These were the topics he was engaged in up to his death.
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