
The Genetic Code 

The genetic code is a nonoverlapping 

code, with each amino acid plus 

polypeptide initiation and termination 

specified by RNA codons composed of 

three nucleotides. 
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THE GENETIC CODE 

Most genetic code tables designate the codons for 
amino acids as mRNA sequences. Important features of 
the genetic code include: 

Each codon consists of three bases (triplet). There are 
64 codons. They are all written in the 5' to 3' direction. 

61 codons code for amino acids. The other three (UAA, 
UGA, UAG) are stop codons (or nonsense codons) that 
terminate translation. 

There is one start codon (initiation codon), AUG, 
coding for methionine. Protein synthesis begins with 
methionine (Met) in eukaryotes, and formylmethionine 
(fmet) in prokaryotes. 

The code is unambiguous. Each codon specifies no 
more than one amino acid. 



The code is degenerate. More than one codon 
can specify a single amino acid. 

 All amino acids, except Met and tryptophan 
(Trp), have more than one codon. 

For those amino acids having more than one 
codon, the first two bases in the codon are 
usually the same. The base in the third position 
often varies. 

The code is almost universal (the same in all 
organisms). Some minor exceptions to this 
occur in mitochondria and some organisms. 

The code is commaless (contiguous). There are 
no spacers or "commas" between codons on an 
mRNA. 

Neighboring codons on a message are non-
overlapping. 



Genetic Code 



The genetic 

code 



Properties of the Genetic Code 

The genetic code is composed of nucleotide 
triplets. 

The genetic code is nonoverlapping. 

The genetic code is comma-free. 

The genetic code is degenerate. 

The genetic code is ordered. (5’ to 3’) 

The genetic code contains start and stop 
codons. 

The genetic code is nearly universal. 



A Triplet Code* 



A Single-Base Pair Insertion 

Alters the Reading Frame* 



A suppressor mutation restores 

the original reading frame.* 



Insertion of 3 base pairs does 

not change the reading 

frame.* 



Evidence of a Triplet Code: 

In Vitro Translation Studies 

Trinucleotides were sufficient to stimulate 

specific binding of aminoacyl-tRNAs to 

ribosomes. 

Chemically synthesized mRNAs containing 

repeated dinucleotide sequences directed the 

synthesis of copolymers with alternating 

amino acid sequences. 

mRNAs with repeating trinucleotide 

sequences directed the synthesis of a mixture 

of three homopolymers. 



Deciphering the Genetic Code 



You must know single letter codes and some triplets! 



The Genetic Code 

Initiation and termination Codons 

– Initiation codon:  AUG 

– Termination codons:  UAA, UAG, UGA 

Degeneracy: partial and complete 

Ordered 

Nearly Universal (exceptions:  

mitochondria and some protozoa) 



Key Points 

Each of the 20 amino acids in proteins is 

specified by one or more nucleotide triplets in 

mRNA. (20 amino acids refers to what is 

attached to the tRNAs!) 

 

Of the 64 possible triplets, given the four 

bases in mRNA, 61 specify amino acids and 

3 signal chain termination. (have no tRNAs!) 



Key Points 

The code is nonoverlapping, with each 

nucleotide part of a single codon, degenerate, 

with most amino acids specified by two to four 

codons, and ordered, with similar amino acids 

specified by related codons. 

 

The genetic code is nearly universal; with 

minor exceptions, the 64 triplets have the 

same meaning in all organisms. (this is funny) 



Do all cells/animals make the same 

Repertoire of tRNAs? 



The Wobble Hypothesis: 

Base-Pairing Involving the Third 

Base of the Codon is Less Stringent. 



Base-Pairing with Inosine at 

the Wobble Position 


