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There was no life in the prebiotic world, but only nine out of the 20 standard amino acids, 

which make up the genetic code existed during the period. However, evolutionary events 

resulted in a lifeless world giving rise to a world of abundant living organisms. How 

nature used only four nucleotides to build its proteins and forming the genetic code are 

intriguing. Three theories have been propounded about the origin of the genetic code, a) 

the stereochemical theory, which deals with codon assignments as determined by 

physico-chemical affinity between amino acids and the anticodons, b) the Coevolution 

theory, which hypothesizes that the code structure coevolved with amino acid 

biosynthesis pathways, and c) the Adaptive theory, also known as error minimization 

theory, which is based on natural selection to lessen the detrimental effects of point 

mutations and translation errors.  Our research has two goals, a) to update the 

biosynthesis pathways of the 20 standard amino acids, and b) to ascertain whether 

metabolic pathways found in living organisms can serve as accurate guides to ancient 

evolutionary events. We utilized comparative computer platforms such as BLAST and 

Protein Databank among others in our efforts to uncover relationships of enzymes 

involved in the biosynthesis pathway. Our results are consistent with previous reports that 

show some distinctions between the “early” and “late” amino acids of the genetic code. 

For example, biosynthetic steps in many of the late amino acids are longer than those in 

the early ones, and longer steps suggest the involvement of many more enzymes. Again, 

synthesis of some late amino acids is not a “one-way traffic” from early members 

because some late amino acids can give rise to some early amino acids through well-

defined pathways. This finding complicates some of the key assertions of the Co-

Evolutionary theory. Example, there is no precursor-product relationship that connects 

Glycine (Gly), early amino acid and Threonine (Thr), late amino acid. In other words, 

Thr cannot be synthesized from Gly and vice-versa. Nevertheless, our results show new 

pathways that facilitate the biosynthesis of Thr from Gly and/or vice-versa. Several other 

such examples exist in our new updated pathways with respect to early versus late amino 

acids.   
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