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The flow of genetic information: the

genetic code

The genetic code : 

the information for 

building up 

proteins- the 

information which 

shows what the 

amino acid 

sequence of a 

protein will be.
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The flow of genetic information: the 

genetic code 
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The features of the genetic code

1. It is a triplet code: 3 nucleotides (bases) 

code 1 amino acid.

• The triplet which is coding the amino acid on the 

mRNA is called codon.

• 4 bases form the triplets → 43 = 64 combinations 

are possible.

• Only 61 code amino acids: sense codons

• there are 3 STOP codons (= shows where 

translation should stop)

• To code for the 20 amino acids a sequence of 2 

bases would not be enough (42=16) 
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2. Degenerate (redundant): 1 amino acid can 

be coded by multiple codons. 

(20 amino acids are coded by 61 sense codons)
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3. Unambiguous: 1 codon codes only one 

amino acid. 
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4. Continuous: There is no “comma” or 

overlapping between the codons. 

AUUCGUGAUGCAUCUGmRNA

codon1          2             3              4

Unused nucleotides= „comma”

AUUCGUGAUGCAUCUG

codon 1      2      3      4     5      6      7

mRNA

AUUCGUGAUGCAUCUGmRNA

codon1      2          3          4          5

Common nucleotides→overlap

continuous
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5. Universal: valid 

in the whole 

living world on 

the planet.

There are 

exceptions, with 

minor alterations, 

eg.: 

Mitochondria, 

ciliates, green 

algae, some fungi

Dr. Ralf Wagner

Dr. Ralf Wagner
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The reading of the genetic code

• ORF: Open Reading Frame

• the sequence which codes 1 polypeptide 

chain.

• Starts with a start codon (AUG) and ends 

with a STOP codon.
Prokaryotic mRNA

Eukaryotic mRNAPoly(A)



The discovery and deciphering of the genetic code 

• Nirenberg and Khorana, 1960s

1. In vitro translation of synthetic

polynucleotides

Eg. poly-U → Poliphenylalanine

G U AUGU G UUGU A G UUGU
A G UUGU

Phe Phe Phe Phe



The discovery and deciphering of the genetic code 

• Nirenberg and Khorana, 1960s

1. In vitro translation of synthetic 

polynucleotides 

Purves et al., Life: The Science of Biology, 4th Edition



2. Aminoacil-tRNA binding assay

ribosome

filter

Synthetic 

triplet

The discovery and deciphering of the genetic code 


