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RIBONUCLEIC ACID



Objectives:     (basic chemistry of genetic)

By the end of lecture we will able to know:

RNA
• (chemistry and structure)

• Types of RNA

• Chemical structure of different types of RNA

• Biochemical function







RIBONUCLEIC ACID

RNA a single stranded structure

found in the nucleolus, 

ribosome, mitochondria  and

cytoplasm. The pentose sugar of

the RNA is D-ribose.  

.



Sugars
D-Ribose                 

These hydroxyl 

groups make RNA 

less stable than DNA 

because it is more 

prone to hydrolysis



RNA perform multiple vital roles in 

the coding, decoding, regulation, 

and expression of genes. 

Together with DNA, RNA comprises the nucleic acids, 

which, along with proteins, constitute 

the macromolecules essential for all known forms 

of life. 

RNA molecules play an active role within cells by 

catalysing biological reactions, controlling gene 

expression and active processes the protein synthesis.



MOLECULAR STRUCTURE OF RNA:

• Each nucleotide in RNA contains a ribose sugar, with 

carbons numbered 1' through 5'. 

• A base is attached to the 1' position, generally 

adenine (A), cytosine (C), guanine (G) or uracil (U)

• Adenine and guanine are purine, cytosine and uracil 

are pyrimidine. 

• A phosphate group is attached to the 5' position of one 

ribose and the 3' position of the next. 



STRUCTURE OF RNA

PRIMARY STRUCTURE OF RNA:

It is the number and 

sequence of ribonucleotides 

in the straight chain.

Like DNA, RNA is assembled as a chain 

of nucleotides, but is usually single-

stranded.





SECONDRY STRUCTURE OF RNA:

• It is a coil formation by various polyribonucleotide.

• This coiled structure is 

stabilized by hydrophobic

interaction between

purine and pyrimidine

bases.

• There are  intra-chain 

H.bonds between G =C 

and A = U.



TERTIARY STRUCTURE OF RNA:

It is the folding of RNA molecule into 3D 

(three dimensional)  structure.

The cross-linking also occurs at various 

sites stabilized by  H.bounds producing a 

compact coiled globular structure.







Messenger RNA[mRNA]:

• Main bases present in m RNA are adenine, guanine, cytosine 
and uracil.

• m RNA is formed from DNA template  strand [3`- 5`] during 
the process of transcription.

• m RNA carries  the specific nucleotide sequences in( triplets ) 
called codon responsible for the synthesis of a specific 
protein.

• It has  70        20000 nucleotides.

• The mol . wt varies 2 X 10 6 to 3 X 104.            

• 3 ` - OH end called poly A tail.

• 5 ` - OH end carries  a cup structure involved in protein 
synthesis and RNA protection.



MESSENGER RNA



mRNA:

• A molecule of RNA that

serves as a template for 

protein synthesis. The 

mRNA 

is transcribed from a 

gene 

and then translated by 

ribosome in order to 

manufacture a protein. 













STRUCTURE OF tRNA:

1.PRIMARY STRUCTURE:

• Single strand of tRNA molecule held by 

phosphodiester bonds.

• There are about 75 ribonucleotides

in tRNA molecules.



SECONDARY STRUCTURE:

• It is a clover leave structure, formed by 

folding of the single strand of tRNA 

molecule.

• The secondary structural folds 

are stabilized by 

hydrogen bonds.

• The double stranded helical

structure are called as stem.

• It has five arms or loops.





.























Distinction between m RNA & t 

RNA:

m RNA :

1.   High mol,wt.

2. Most hetrogenous 

molecule

3.   Has condons

4.   Acts as  a templates for 

protein  synthesis

5.   Varies in shape & size

t RNA :

1. Low mol.wt.

2. 20 different t RNA  

molecules [one for each 

aminoacid

3. Has anticondons

4. Acts as a carrier of 

aminoacids

5. Shape & size is 

constant for all  t RNA



.6. 3-OH` end has a poly A 

tail

7. Cap structure is found 

on 5` -OH end

8. Precursor is hn-RNA

9. Unusual bases are not 

found 

10. Stem and loop structure  

is not  present

6. [colver leaf]3`-OH end 

has C.C.A sequence 

where specific amino 

acid  is bound

7. No such structure

8. No such precursor

9. Unusual bases e.g 

pseudouridine , and 

thymine are found 

10. Stem and loop structure 

is always present



RIBOSOMAL RNA

It is a nucleoprotein present in 
cytoplasm.

The  r RNA forms  80%  of the total 
cellular  RNA  and are metabolically stable.

It is an important constituent of 
ribosomes and provides a structural frame work 
for ribosomes and a part of protein synthesis 
apparatus.



































Distinction between DNA & RNA:

DNA :

Similarities:

1. Both have A,G and C 

2. Bonds between 

nucleoitides is 

phosphodiester.

3. Bonding is form 3`    5` 

direction

4. Main function is in 

protein biosynthesis.

RNA:









RNA  VS DNA







ANY QUESTION



• CHATTERJEA BIOCHEMISTRY

• LIPPINCOTT BIOCHEMISTRY

• HARPERS BIOCHEMISTRY

• SATYANARAYANA BIOCHEMISTRY

• INTERNET


