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Nucleic Acids 
“Molecules of heredity”---allow organisms to 
transfer genetic information from one generation 
to the next   

F. Meischer (1969) 

PUS cells “NUCLEIN” Isolated DNA 
(NUCLEUS) 

•  First discovered within the Nucleus 
•  Presence of Phosphate group 
•  Chloroplasts & Mitochondria 



Structural Features of Nucleic Acids 
Types: 
RNA: ribonucleic acid  
DNA: deoxyribonucleic acid  

The monomeric units for nucleic acids are 
Nucleotides:  

Sugar+ Nitrogenous base+ Phosphate 

 
               
 

Guanine (G) 	  Adenine (A)	   Uracil (U)  Cytosine (C)	   Thymine (T)	  

DNA: A, T, G, C  
RNA: A, U, G, C 

Purines Pyrimidines 

Nitrogenous base 



Structural Features of Nucleic Acids 

Both these sugars in nucleic acids 
are present in the furanose form 
and are of β configuration. 

Nucleosides:  
Pentose sugar + Nitrogenous base 
 
Nucleotides:  
Pentose sugar + Nitrogenous base + 
Phosphate 



Primary Structure of Nucleic Acids 
•  Nucleotides are joined together by phosphodiester linkage between 5′ and 

3′ carbon atoms of the pentose sugar to form a typical dinucleotide 
•  Information regarding the sequence of nucleotides in the chain of a 

nucleic acid is called its primary structure. 



Secondary Structure: DNA Double Helix  

Erwin Chargaff 

A=T; C=G 
(A/T)=(C/G)=1 

(1940) 

Nobel Prize (1962) 

Photo 51, showing x-ray 
diffraction pattern of DNA 

Rosalind Franklin 

Crick Watson Wilkins 

A-DNA: 11 bp/turn 
B-DNA: 10 bp/turn 
C-DNA: 9 bp/turn 
Z-DNA: 12 bp/turn 

Types of DNA 

3.4 nm
 

0.34 nm 

2 nm 

Minor groove 

Major groove 

A, B, C----Right handed 
Z…..Left handed 



Properties of DNA  

304 FUNDAMENTALS OF BIOCHEMISTRY

Denaturation and Renaturation of DNA Helix
Denaturation of DNA is a loss of biologic activity and is accompanied by cleavage of hydrogen

bonds holding the complementary sequences of nucleotides together.  This results in a separation
of the double helix into the two constituent polynucleotide chains.  In it, the firm, helical, two-
stranded native structure of DNA is converted to a flexible, single-stranded `denatured' state.  The
splitting of DNA molecule into its two strands or chains, during denaturation, is obvious because
of the fact that the hydrogen bonds holding the bases are weaker than the bonds holding these
bases to the sugar-phosphate groups.  The transition from native to a denatured form is usually
very abrupt and is accelerated by reagents such as urea and formamide, which enhance the aqueous
solubility of the purine and pyrimidine groups.  Denaturation involves the following changes :

1. Increase in absorption of ultraviolet light (= Hyperchromic effect).  As a result of resonance,
all of the bases in nucleic acids absorb ultraviolet light.  And all nucleic acids are characterized
by a maximum absorption of UV light at wavelengths near 260 nm.  When the native DNA (which
has base pairs stacked similar to a stack of coins) is denatured, there occurs a marked increase in
optical absorbancy of UV light by pyrimidine and purine bases, an effect called hyperchromicity
or hyperchromism whch is due to unstacking of the base pairs.  This change reflects a decrease
in hydrogen-bonding.  Hyperchromicity is observed not only with DNA but with other nucleic
acids and with many synthetic polynucleotides which also possess a hydrogen-bonded structure.

2. Decrease in specific optical rotation.  Native DNA exhibits a strong positive rotation
which is highly decreased upon denaturation.  This change is analogous to the change in rotation
observed when the proteins are denatured.

3. Decrease in viscosity.  The solutions of native DNA possess a high viscosity because of
the relatively rigid double helical structure and long, rodlike character of DNA.  Disruption of the
hydrogen bonds causes a marked decrease in viscosity.

Effect of pH on denaturation.  Denaturation of DNA helix also occurs at acidic and alkaline
pH values at which ionic changes of the substituents on the purine and pyrimidine bases can occur.
In acid solutions near pH 2 to 3, at which amino groups bind protons, the DNA helix is disrupted.
Similarly, in alkaline solutions near pH 12, the enolic hydroxyl groups ionize, thus preventing the
keto-amino group hydrogen bonding.

Fig. 15–25.  The absorbance spectra of a DNA
solution at 260 nm and pH 7.0

When mixtures of mucleotides are present, the
wavelength at 260 nm (dashed vertical line is used
for measurement.

Fig. 15–26.  DNA melting curves
The absorbance relative to that at 25°C is plotted
against temperature. The wavelength of the inci-
dent light was 260 nm. The Tm is about 72°C for
Escherichia coli DNA (50% G-C pairs) and 79°C
for the bacterium, Pseudomonas aeruginosa DNA
(66% G-C pairs).

Contents

Denaturation: 
•  Increase in absorption of ultraviolet ligt: Hyperchromic effect 
•  Low pH (1-3) and High pH (>12) 
•  Melting Temperature (Tm) 

Annealing Denaturation 

Renaturation 

Heat Cool 



Central Dogma 
•  Proposed by Francis Crick (1958) 
 
•  Instructions in DNA are converted into a functional product 

Har Gobind Khorana  

Interpretation of the 
genetic code and its 
function in protein 
synthesis 

Nobel Prize in Physiology and 
Medicine (1968)	  



Types of RNA  

•  Single stranded 
•  Uracil instead of Thymine 
•  Ribose sugar 

u  mRNA: Messenger RNA (Information molecule) 
   Carries the message of the DNA into the cytoplasm of the cells 

 

u  tRNA: Tranfer RNA 

   Carries amino acids to the site of the protein synthesis 

 
u  rRNA: Ribosomal RNA 

   Facilitates binding of of mRNA to ribosome 





3.4 nm 

0.34 nm 

2 nm 

Minor groove 

Major groove 


