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e 1961 — Marshall Nirenberg and Heinrich Matthaei conducted the famous poly-U
experiment, synthesizing artificial mRNA composed entirely of uracil (UUU) and
showing that it coded for the amino acid phenylalanine. This was the first direct
assignment of a codon to an amino acid.

e 1960s — Nirenberg, Har Gobind Khorana, and others systematically determined the
codon assignments for all 20 amino acids using synthetic mMRNA sequences and cell-free
translation systems.

e 1968 — Nirenberg, Khorana, and Holley were awarded the Nobel Prize for their
contributions to understanding the genetic code and protein synthesis.

Key Features of the Genetic Code

The genetic code has several fundamental characteristics that ensure its reliability and
efficiency:

1. Triplet Nature: Each amino acid is encoded by a codon consisting of three nucleotides.
For example, AUG codes for methionine.

2. Degeneracy (Redundancy): The code is degenerate, meaning that most amino acids
are specified by more than one codon. For instance, leucine is encoded by six different codons
(e.g., CUU, CUA, CUQG).

3. Non-Overlapping: The code is read in non-overlapping triplets, with each nucleotide
being part of only one codon in a given reading frame.
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Fig. 1.7. Genetic Code Table.
4. Comma-less: Codons are read continuously, with no punctuation or spacing between
them once the start codon is recognized.

5. Universal: With few rare exceptions (e.g., in mitochondrial DNA or some protozoa), the
genetic code is virtually universal across all organisms, from bacteria to humans—suggesting

a common evolutionary origin.
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7. Start and Stop Codons: .
e The start codon (AUG) initiates translation and codes for methionine,

e There are three stop codons—UAA, UAG, and UGA—which signal the termip,;
of translation and do not encode any amino acid.

The genetic code holds immense scientific and biological sigpiﬁcqnce as it lieg ,,
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functional diversity of proteins. Additionally, natural variations in mitochondrial genom:
some ciliates reveal evolutionary adaptations to the code. The phenomenon of codon .
bias, where certain codons are preferred over others for the same amino acid, also p

crucial role in regulating gene expression and translation efficiency across different organs
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