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Nucleic Acids 

Nucleic acids are the biopolymers, or small biomolecules, essential to all known forms 

of life. The term nucleic acid is the overall name for DNA and RNA. They are 

composed of nucleotides, which are the monomers made of three components: a 5-

carbon sugar, a phosphate group and a nitrogenous base. If the sugar is a 

compound ribose, the polymer is RNA (ribonucleic acid); if the sugar is derived from 

ribose as deoxyribose, the polymer is DNA (deoxyribonucleic acid). 

Nucleic acids are the most important of all biomolecules. These are found in 

abundance in all living things, where they function to create and encode and then store 

information of every living cell of every life-form organism on Earth. In turn, they 

function to transmit and express that information inside and outside the cell nucleus—

to the interior operations of the cell and ultimately to the next generation of each 

living organism. The encoded information is contained and conveyed via the nucleic 

acid sequence, which provides the 'ladder-step' ordering of nucleotides within the 

molecules of RNA and DNA. 

Strings of nucleotides are bonded to form helical backbones—typically, one for RNA, 

two for DNA—and assembled into chains of base-pairs selected from the 

five primary, or canonical, nucleobases, which are: adenine, cytosine, guanine, 

thymine, and uracil. Thymine occurs only in DNA and uracil only in RNA. Using 

amino acids and the process known as protein synthesis,
[1]

 the specific sequencing in 

DNA of these nucleobase-pairs enables storing and transmitting coded instructions 

as genes. In RNA, base-pair sequencing provides for manufacturing new proteins that 

determine the frames and parts and most chemical processes of all life forms. 

 

The interrelationship of these three classes of biomolecules (DNA, RNA and proteins) 

constitutes the central dogma of molecular biology or more commonly the central 

dogma of life. 

Components of Nucleic Acids: 

Nucleic acids are the polymers of nucleotides (polynucleotides) held by 3′ and 5′ 

phosphate bridges. In other words, nucleic acids are built up by the monomeric 

units—nucleotides (It may be recalled that protein is a polymer of amino acids) 

 

Deoxyribonucleic acid 

Deoxyribonucleic acid (DNA) is a nucleic acid containing the genetic instructions 

used in the development and functioning of all known living organisms. The DNA 

segments carrying this genetic information are called genes. Likewise, other DNA 

sequences have structural purposes, or are involved in regulating the use of this 

genetic information. Along with RNA and proteins, DNA is one of the three major 

macromolecules that are essential for all known forms of life. DNA consists of two 

https://en.wikipedia.org/wiki/Biopolymer
https://en.wikipedia.org/wiki/Biomolecule
https://en.wikipedia.org/wiki/Life
https://en.wikipedia.org/wiki/Nucleotide
https://en.wikipedia.org/wiki/Monomer
https://en.wikipedia.org/wiki/Pentose
https://en.wikipedia.org/wiki/Pentose
https://en.wikipedia.org/wiki/Phosphate
https://en.wikipedia.org/wiki/Nitrogenous_base
https://en.wikipedia.org/wiki/Sugar
https://en.wikipedia.org/wiki/Ribose
https://en.wikipedia.org/wiki/Polymer
https://en.wikipedia.org/wiki/RNA
https://en.wikipedia.org/wiki/Deoxyribose
https://en.wikipedia.org/wiki/DNA
https://en.wikipedia.org/wiki/Cell_nucleus
https://en.wikipedia.org/wiki/Organism
https://en.wikipedia.org/wiki/Nucleic_acid_sequence
https://en.wikipedia.org/wiki/Nucleic_acid_sequence
https://en.wikipedia.org/wiki/Nucleobase
https://en.wikipedia.org/wiki/Protein_synthesis
https://en.wikipedia.org/wiki/Nucleic_acid#cite_note-1
https://en.wikipedia.org/wiki/Base_pair
https://en.wikipedia.org/wiki/Code#Genetic_code
https://en.wikipedia.org/wiki/Gene
http://cdn.biologydiscussion.com/wp-content/uploads/2015/09/clip_image002.jpg


St. Xavier’s College, Mahuadanr 

Department of Botany                                                                               Asst. Prof. Sr. Kaslin Juliat 

long polymers of simple units called nucleotides, with backbones made of sugars and 

phosphate groups joined by ester bonds. These two strands run in opposite directions 

to each other and are, therefore, anti-parallel. Attached to each sugar is one of four 

types of molecules called nucleobases (informally, bases). It is the sequence of these 

four nucleobases along the backbone that encodes information. This information is 

read using the genetic code, which specifies the sequence of the amino acids within 

proteins. The code is read by copying stretches of DNA into the related nucleic acid 

RNA in a process called transcription. Within cells DNA is organized into long 

structures called chromosomes. During cell division these chromosomes are 

duplicated in the process of DNA replication, providing each cell its own complete set 

of chromosomes. Eukaryotic organisms (animals, plants, fungi, and protists) store 

most of their DNA inside the cell nucleus and some of their DNA in organelles, such 

as mitochondria or chloroplasts. In contrast, prokaryotes (bacteria and archaea) store 

their DNA only in the cytoplasm. Within the chromosomes, chromatin proteins such 

as histones compact and organize DNA. These compact structures guide the 

interactions between DNA and other proteins, helping control which parts of the DNA 

are transcribed. 

Ribonucleic acid 

Ribonucleic acid (RNA) functions in converting genetic information from genes into 

the amino acid sequences of proteins. The three universal types of RNA include 

transfer RNA (tRNA), messenger RNA (mRNA), and ribosomal RNA 

(rRNA). Messenger RNA acts to carry genetic sequence information between DNA 

and ribosomes, directing protein synthesis. Ribosomal RNA is a major component of 

the ribosome, and catalyzes peptide bond formation. Transfer RNA serves as the 

carrier molecule for amino acids to be used in protein synthesis, and is responsible for 

decoding the mRNA. In addition, many other classes of RNA are now known. 
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