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Definition

� The genetic code is the set 

in which information encoded within genetic material � in which information encoded within genetic material 
(DNA or mRNA sequences)

� is translated into proteins (amino acid sequences) by 
living cells.





� Biological decoding is
accomplished by
the ribosome, which
links amino acids in an
order specified byorder specified by
mRNA, using transfer
RNA (tRNA) molecules
to carry amino acids and
to read the mRNA
three nucleotides at a
time.























� The genetic code is unambiguous: each codon specifies one 
amino acid only

� The code is degenerate. One amino acid may be specified 
by more than one codon. For instance serine is encoded by by more than one codon. For instance serine is encoded by 
six codons, glycine by four and lysine by two.

� Note that in most cases sufficient coding is performed by 
the first two bases, the third (or wobble) base playing a 
minor role. For instance the four codons that specify 
glycine (GGU, GGC, GGA and GGG) all start with GG.

�



Genetic evidence for a triplet code
A series of mutations consisting of additions of one, two, or three nucleotides were 
studied in the rII gene of bacteriophage T4. Additions of one or two nucleotides 
alter the reading frame of the remainder of the gene. Therefore, all the subsequent 
amino acids are abnormal, and an inactive protein is produced, giving rise to 
mutant phage. Additions of three nucleotides, however, alter only a single amino 
acid. The reading frame of the remainder of the gene is normal, and an active 
protein giving rise to wild-type (WT) phage is produced.



� The genetic code is composed of nucleotide 
triplets. In other words, three nucleotides in mRNA (a 
codon) specify one amino acid in a protein.

� The code is non-overlapping. This means that successive 
triplets are read in order. Each nucleotide is part of only 
one triplet codon.

� The genetic code is unambiguous. Each codon specifies 
a particular amino acid, and only one amino acid. In other a particular amino acid, and only one amino acid. In other 
words, the codon ACG codes for the amino acid threonine, 
and only threonine.

� The genetic code is degenerate. In contrast, each amino 
acid can be specified by more than one codon.

� The code is nearly universal. Almost all organisms in 
nature (from bacteria to humans) use exactly the same 
genetic code. The rare exceptions include some changes in 
the code in mitochondria, and in a few protozoan species.
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