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WATSON AND CRICK MODEL OF DNA 

Fig.: A double helix model of DNA as proposed by Watson and Crick. 







 DNA is the genetic material found in nucleus of the cell. 

 It is a double helical structure made up of two polynucleotide chains 

coiled around one another. 

 Each strand of DNA has a backbone made of sugar (deoxyribose) and 

phosphate groups. 

 The two strands are held together by bonds between the bases. 

 Each base is attached to a sugar molecule and a phosphate molecule. 

This pairing between the bases of two strands leads to formation of base 

pairs. 

 The structure formed by joining together of base, sugar and phosphate 

together is called a nucleotide. 

 In a double helix, the base pairs are present in the middle while sugar 

and phosphate molecules are present towards the outer side. 



Watson and Crick Double Helix Model 

 DNA is made up of nucleotides which 

possess three parts: a deoxyribose 

(5- carbon sugar), a phosphate 

group, and a nitrogenous base. The 

nitrogenous bases in DNA are of four 

types -adenine (A), guanine (G) 

which are double-ringed purines, and 

cytosine (C), thymine (T) which are 

small single-ringed pyrimidines. The 

phosphate group of one nucleotide 

bonds covalently with the sugar 

molecule of the next nucleotide. This 

results in formation of long chain of 

nucleotides. 

 The sugar–phosphate groups form 

the backbone of each strand of DNA. 

The sugar-phosphate bonds in this 

backbone are called 

phosphodiester bonds. The base 

pairs are held together by specific 

hydrogen bonds. 

Fig.: Diagrammatic representation of (a) 

DNA double helix; and (b) sugar 

phosphate backbone formed in 
nucleotide. 



 The phosphate group is attached to the 5 carbon of one nucleotide and the 3 

carbon of the next nucleotide. Hydrogen bonds formed between the bases 

assist in holding together the two strands in a DNA molecule. The two 

strands of DNA are twisted around each other to form a right-handed helix, 

called a double helix. 

 Pairing takes place between purine and pyrimidine bases. Adenine pairs 

with thymine and guanine pairs with cytosine. Adenine and thymine are 

complementary base pairs. Similarly cytosine and guanine are also 

complementary base pairs. This feature of DNA is known as 

complementarity. The quantity of adenine is equal to thymine and quantity 

of guanine is equal to cytosine in a DNA molecule. Adenine and thymine are 

connected by two hydrogen bonds, and cytosine and guanine are connected 

by three hydrogen bonds. The base sequence of one polynucleotide chain 

determines the base sequence of the opposite chain. The two chains are 

therefore considered to be complementary to each other. 

 These two strands are anti-parallel in nature. One strand has 3 carbon of 

the sugar in the upward position, whereas the other strand will have the 5 

carbon in the upward position. The diameter of the DNA double helix 

remains uniform throughout the structure because a purine base always 

pairs with a pyrimidine base. 



Fig.: Diagram showing bonding between the bases, sugar and phosphate 
groups present in DNA nucleotide strand. 



The main features of the Watson -Crick Model of 
DNA  can be summarize as: 



Chargaff's rule 

Erwin Chargaff, an Austrian biochemist, expanded Levene's work and found 

additional information of the structure of DNA. Chargaff found that nucleotid 

composition of DNA varies among species. He concluded that almost all DNA, no 

matter what organism or tissue type it comes from but maintains certain properties; 

even as its composition varies. 

Using paper chromatography, he found that the amount of adenine (A) is usually 

similar to the amount of thymine (T), and the amount of guanine (G) usually 

approximates the amount of cytosine (C). In other words, the total amount of purines 

(A + G) equals the total amount of pyrimidines (C + T) (known as "Chargaff's rule"). 

All DNA follow Chargaff's Rule that states that the total number of purines in a DNA 

molecule is equal to the total number of pyrimidines. 

A+T=G+C 








