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 Deoxyribonucleic acid 

(DNA) and Ribonucleic 

acid (RNA) the principal 

genetic materials of living 

organisms are chemically 

called nucleic acids. 

 Nucleic acid especially the 

DNA, a universal genetic 

material of most of the 

organisms, is having all the 

features required to be a 

good genetic materials. 

 DNA is a macromolecule 

and is a helically twisted 

double chain of poly-

deoxyribonucleotides. 

 In prokaryotes it occurs in 

nucleoid and also as 

plasmids, both are double 

stranded circular DNA. 

 In Eukaryotes most of the 

DNA is found in chromatin 

of nucleus. It is linear. 

 Some small quantitative of 

DNA are found in 

mitochondria and plastids 

which is generally double 

stranded and circular. 

 RNA also acts as genetic 

material in majority of plant 

viruses. 

DNA 



Features of DNA to act as genetic material: 

Genetic material is able to store information used to 

control both the development and metabolic activities of 

cell. 

It should be chemically stable so that it can be replicated 

accurately during cell division. 

It should be transmitted for generations. 

It should be able to undergo mutations providing genetic 

variability required for the evolution. 



Chemical Composition of DNA 





Nitrogen bases of nucleic acids 

(A, G and C is common to DNA and RNA, U is present in RNA and T in DNA) 











Table:1 Nitrogen bases, their respective 

nucleosides and nucleotides of DNA 



Comparison of different type of DNA 



RNA 



Chemically RNA differs from DNA in 

three ways- 

The sugar molecule found in RNA is ribose, rather than the 

deoxyribose of DNA. 

It is generally consists of only one polynucleotide strand or 

single stranded. 

Three nitrogen bases (A, G, C) in RNA are identical to 

those in DNA, the fourth base in RNA is Uracil (U), which 

is similar to thymine but lacks the methyl (-CH3) group. 



Structure of RNA 







t-RNA or Transfer RNA 

 It is also called soluble or s-RNA. 

 There are over 100 types of t-RNA. 

 t-RNA is the smallest RNA with 70-

85 nucleotides and sedimentation co-

efficient of 4S. 

 It is about 10-15% of the total weight 

of t-RNA of the cell. 

 Each t-RNA has a corresponding 

anticodon that can recognize the 

codon on mRNA and exhibit high 

affinity for specific activated amino 

acids combine with them and carry 

them to the site of protein synthesis. 



m-RNA or Messenger RNA 









r-RNA or RIBOSOMAL RNA 



In prokaryotes, 70S ribosome is made of two sub units- 30S and 50S. p30S subunit has 

16SrRNA while 50S has 23S and 5S rRNA. An initial 30s transcript is made in E. coli by RNA 

polymerase. During processing p30S transcriptional unit is cleaved by RNase 111 into 25S 

and18S segments. Which are further reduced to p23S and p16S, further trimming results in 

functional 23Sa and 16S. Some modification of bases like methylation also occurs during 

processing of rRNA. 








