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Biosynthesis of purine and pyrimidine nucleotides 
 

INTRODUCTION 

 

Pyrimidine and purine are the names of the parent compounds of two types of nitrogen-containing 

heterocyclic aromatic compounds 

 

Adenine and guanine are the principal purines of both DNA and RNA 

 

Caffeine (coffee) and theobromine (cocoa) are naturally occurring purines. 

 

 

 

 

 

 
 
 
 
 
 

Adenine     Guanine 

 

Pyrimidines that occur in DNA are cytosine and thymine. Cytosine and uracil are the pyrimidines in RNA 
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Nucleosides and Nucleotides : 

 

Nucleoside is a structure formed by the combination of nitrogen base and sugar where as Nucleotides are  

 

phosphoric acid esters of nucleosides. 

 

 

N2 base Sugars Nucleoside 

Adenine Deoxyribose/  

Ribose 

Adenosine 

Guanine Deoxiribose/ 

Ribose 

Guanosine 

Thymine Deoxyribose Thymidine 

 

Cytosine Deoxyribose/  

Ribose 

Cytidine 

 

Uracil Ribose Uridine 

 

 

 

In biosynthesis, simple compounds are modified, converted into other compounds, or joined together to 

form macromolecules. 

This process often consists of metabolic pathways. 

 

The purines are built upon a pre-existing ribose 5- phosphate. 

 

Liver is the major site for purine nucleotide synthesis. 

 

 

PATHWAY 

 

There are Two pathways for the synthesis of nucleotides: 

 

 De-novo synthesis: Biochemical pathway where nucleotides are synthesized from new simple precursor 

molecules 

 

 Salvage pathway: Used to recover bases and nucleotides formed during the degradation of RNA and 

DNA. 

 

 

 

 

 

 

 

 

 

Nucleoside Phosphoric acid Nucleotides 

Adenosine Phosphoric acid Adenylate 

(AMP) 

Guanosine Phosphoric acid Guanylate ( 

GMP) 

Thymidine Phosphoric acid Thymidylate ( 

TMP) 

Cytidine Phosphoric acid Cytidylate 

(CMP) 

Uridine 

 

 

Phosphoric acid Uridylate 

(UMP) 



 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 

STEP 1: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

STEP 2: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 
 

Synthesis of AMP & GMP from IMP 

 

Synthesis of AMP: 

 

Ionosine monophosphate (IMP) is the immediate precursor for the formation of AMP & GMP. 

 

Aspartate condenses with IMP in the presence of GTP to produce adenylsuccinate which, on cleavage,  

forms AMP.
 

Synthesis of GMP: 

IMP undergoes NAD+ dependent dehydrogenation to form xanthosine monophosphate (XMP). 

Glutamine then transfers amide nitrogen to xanthosine monophosphate (XMP) to produce GMP. 
 

6-Mercaptopurine is an inhibitor of the synthesis of AMP & GMP. 

 

It acts on the enzyme adenylsuccinase (of AMP pathway) & IMP dehydrogenase (of GMP pathway). 

 

 

 

 

 
 

 

 

 

 

 



 

 
 

 

SALVAGE PATHWAY 
 

 
 
 
 

It refers to the formation of purine nucleotides by the addition of ribose phosphate ( from PRPP) to the 

preformed purine bases. 

Addition of phosphate to the preformed purine nucleosides. 

 

Significance 

Salvage pathway provide a pathway for the utilization of purine bases derived from diet (exogenous) and 

normal turnover of the nucleic acids. 

In erythrocytes, denovo syntheis of purine nucleotides does not occur because of absence of PRPP 

amidotransferase. The requirement of purine nucleotides is met by the salvage pathway. 

 

 

 



 

Biosynthesis of pyrimidine 

 
(Uracil, Cytosine & Thymine) 

 

Synthesis of pyrimidine nucleotides 

 

 Denovo synthesis 

Site- liver, cytosol, mitochondria 

Synthesis of pyrimidine nucleotide refers to the formation of pyrimidine ring structure followed by the 

addition of ribose phosphate. 

 

 Salvage pathway 

Site - Plastid 

Formation of pyrimidine nucleotides from pyrimidine bases 

 

 
 

 

 

 

 

 

 

 

De novo synthesis of pyrimidine: 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Salvage pathway 

 

 

 

 

 

 

 

 


