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Nucleic Acids

• Biology

• Monomer Building Blocks

• Primary Structure
– Metastability and Energetics

• Secondary Structure
– Watson and Crick



Furanose Sugars

2’ endo 3’ endo



Purines--A and G Pyrimidines--C, U, T



Keto-Enol
Amino-Imino
Tautomers





Dehydration
Is unfavorable
energetically

Degradation
(pH, nucleases)
Is favored.



G°’=
 -31 kJ/mole



What is G°’  ????

See page 78.

Biochemists assume H2O and pH = 7



Why is Triphosphate
hydrolysis so exergonic?



 Why is Triphosphate hydrolysis
so exergonic?

• Adjacent negative charges

• Resonance stabilization of product

• Product easily solvated





Nucleic Acids

• Biology

• Monomer Building Blocks

• Primary Structure
– Metastability and Energetics

• Secondary Structure
– Watson and Crick



Nucleic Acids

• Tertiary Structure
– A, B, Z

– Grooves

– Circular DNA and Supercoils





DNA Secondary Structure

• # G’s = # C’s

• # A’s = # T’s

• Keto and Amino forms important

• Phosphates on the outside

• Base Pairing--Hydrogen bonding

• Stacking--Aromatic



Isosteric Base Pairs



DNA Double Helix

2 antiparallel
DNA strands

5’

5’

5’



DNA double helix (B form)



Two possible
Replication 
Mechanisms



Double stranded         Single stranded





2H+ + CO3 
2-               HCO3

- + H+          H2CO3

pKa = 10.25 pKa =6.37

carbonate                  bicarbonate             acid

high pH                                 low pH

pH 7.4     ??



Double stranded         Single stranded









Z DNA is left-handed
But has no known
Biological function.



Actual DNA structure depends on
Primary sequence and varies slightly
From base pair to base pair along the
Helix.
This “microheterogeneity” is
important for proteins and drugs that
recognize particular sequences.

RNA must be A-form due to the
bulky 2’ OH group. (see RRE RNA)





Creation of a transcription bubble reduces T
And introduces supercoiling.



RNA is single stranded and forms as many 
Base pairs as possible.





tRNA tertiary
Structure
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Base Pairing is important at each step




