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Nucleic Acids
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pKa 9.5
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The purine and pyrimidine bases 

• hydrophobic

• relatively insoluble in water at the near-neutral pH of the cell. At acidic or alkaline pH the
bases become charged and their solubility in water increases.

• Hydrophobic stacking interactions in which two or more bases are positioned with the planes
of their rings parallel (like a stack of coins) are one of two important modes of interaction
between bases in nucleic acids. Base stacking helps to minimize contact of the bases with
water, and base-stacking interactions are very important in stabilizing the three-dimensional
structure of nucleic Acids.
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Functional groups of purine and pyrimidine bases 

• Ring nitrogens, carbonyl groups, and exocyclic amino groups.
• Hydrogen bonds involving the amino and carbonyl groups are the second important
mode of interaction between bases in nucleic acid molecules.
• Hydrogen bonds between bases permit a complementary association of two strands of
nucleic acid.
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In many solutions
that are relatively
devoid of water.

In many solutions
that are relatively
devoid of water.

Under physiological 
conditions
Under physiological 
conditions

sequences in which 
pyrimidines alternate with 
urines, especially 
alternating C and G or 5-
methyl-C and G residues.

sequences in which 
pyrimidines alternate with 
urines, especially 
alternating C and G or 5-
methyl-C and G residues.
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In solution, the straight chain (aldehyde)
and ring (β-D-furanose) forms of free
ribose are in equilibrium.

In RNA, exists solely as β-D-ribofuranose.

In DNA, exists solely as 2’-β-D-
deoxyribofuranose.

Envelope: only a single atom is displaced
Twists: Two atoms is displaced 
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The lowest energy conformations are 2'-endo and
3'-endo.
B-DNA, the form described by Watson and Crick,
adopts 2'-endo
whereas RNA and the A form of DNA adopt the 3'-
endo twist.
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Because of steric constraints, purines in purine nucleotides are restricted to two
stable conformations with respect to deoxyribose, called syn and anti.

Pyrimidines are generally restricted to the anti conformation because of steric
interference between the sugar and the carbonyl oxygen at C-2 of the pyrimidine.


