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Advancement of Science; European Academy of Sciences and Arts; Society for Developmental
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Academy of Medicine, USA; American Academy of Arts and Sciences; American Neurological
Association; Leopoldina Deutsche Akademie der Naturforscher; European Academy of Sciences
and Arts; American Philosophical Society; Pontifical Academy of Sciences.

Summary of scientific research
Since 1966 Professor Nirenberg was Chief of the Laboratory of Biochemical Genetics at the
National Heart, Lung, and Blood Institute of the National Institutes of Health in Bethesda, MD. Dr.
Nirenberg and his coworkers deciphered the genetic code. First, they determined the base



compositions of RNA codons by directing cell free protein synthesis with randomly-ordered
synthetic polyribonucleotides; then, they determined the nucleotide sequences of RNA codons by
directing the binding of aminoacyl-tRNA ti ribosomes with trinucleotides of known sequence. They
also showed that single-stranded RNA, but not double- or triple-stranded RNA, is a template for
protein synthesis. Dr. Nirenberg then entered the field of neurobiology and established many
clonal lines of mouse neuroblastoma cells. He found that some cell lines synthesized
catocholamines, whereas others synthesize acetylcholine. Elevation of cellular cyclic AMP for a
number of days shifted the cells from a relatively undifferentiated state to a differentiated state
where many neural properties were expressed. Five cell lines were found that form abundant
synapses with cultured striated muscle cells. A neuroblastoma-glioma somatic hybrid cell line was
generated that expresses abundant opiate receptors, which was used as a model system to
explore the mechanism of opiate dependence. Dual regulation of adenynlate cyclase by morphine
was shown to account for morphine dependence, tolerance, and withdrawal. The neuroblastoma
and somatic hybrid cell lines that were established have been used as model systems to study
many properties of neurons. Dr. Nirenberg and his colleagues discovered and
characterized Drosophila and mouse homeobox genes. He has focused on one of
the Drosophila homeobox genes, vnd-NK-2, which initiates the neural pathway of development in
the ventral portion of the neuroectoderm and gives rise to part of the ventral nerve cord. His final
studies focused on determining how a pattern of neuroblasts that expressed the vnd-NK-2 gene
was formed in the central nervous system.
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