
Nucleic Acids 





Synthesis and degradation of nucleic acids 
strands 

• Polymerized nucleic acid strand has higher free 
energy than a mixture of monomers 

• Therefore nucleic acid could be degraded 
(hydrolyzed) with no additional energy needed. 

• In order to synthesize a nucleic acid strand from 
monomers additional chemical energy is required. 
This energy comes in a form of a high-energy 
(macroergic) phosphate bond. 



ATP 



Two stages of ATP hydrolysis 



ATP is a universal “fuel” in the cell used in the majority  
of the reactions that require additional energy  



• Any nucleotide or deoxynucleotide could be 
phosphorylated yielding a triphosphate macro-ergic 
derivative : 

 

 

 

 

 

 

• Specialized enzymes maintain pool of NTP and dNTP 
in the cell at concentrations needed for new DNA 
and RNA synthesis.  

 



Addition of new monomer to the growing DNA 
(RNA) strand 



• There are many enzymes that can catalyze 
polymerization of DNA or RNA strand 

• In the processes of DNA replication and 
transcription into RNA new nucleic acid strand 
is copied from a template NA that has  
complimentary sequence to the new strand. 

• Some enzymes can extend NA strand without  
a template 

 



Newly synthesized NA strand grows from in the 5’ to 3’ direction  



DNA replication 



DNA replication 


