
Ai DNA STRUCTURE

Key Notes

DNA is a EQ.!~e~.u.taining ch . nucleotide monomers. Each nucleotide
contains f sugiU1,~ basel and '\ phosphate ou. ~ 2' -deoxyribose
which haS'ii~arooR/named'i-'-t ime 2' etc. There ilXefogr types of base:
adenine and guanine have two carbQn-nitrogen rin~ and are purines;
tnyilline and CytOsine have a single ring and are pyrimidines. The bases are

. ....,
attached to the l' carbon of the deoxyribose. A sugar plus a base is termed a
lli:tcleo~ucleotide hasone, two or three phosphate groups attached to
the 5' carbon of the sugar. Nucleotides occur as individual molecules or
. polymerized as DNA or RNA: .

Nucleotide triphosphates of the four bases are joined to form DNA
polynucleotide chains. Two phosphates are lost during polymerizationanrl
the nucleotides are joined by the remaining phosphate. A phosp~
bond forms between the 5' phosphate of one nucleotide and the ~ ~
the next nucleotide. The polynucleotide has a free 5' phosphate a:: o::Je
(5' end) and a free 3' OH (3' end) at the other end. The sequence 0:= bases
encodes the genetic information. It can be read 5'---73'or 3'---75'.
Polynucleotides are extremely long. It is possible to have 4" different
sequences.

DNA molecules are composed of two polynucleotide strands wrapped around
each other to form a double helix. The sugar-phosphate part of the molecule
forms a backbone. The bases face inwards and are stacked on top of each
other. The two polynucleotide chains run in opposite directions. The double
helix is right-handed and executes a turn every 10 bases. The helix has a major
groove which interacts with proteins. Variant DNA structures have been
identified including Z DNA which has a left-handed helix.

Hydrogen bonds between bases on the two DNA strands stabilize the double
helix. The available space between the strands restricts the bases that can
interact such that a purine always interacts with a pyrimidine. Thus, A
interacts only with T and G only with C. This is called complementary base
pairing. The restriction on base pairing means that the sequence of bases on
the two strands are related to each other, such that the sequence of one
determines and predicts the sequence of the other. This allows genetic
information to be preserved during replication of the DNA and expression of
the genes. Disruption of the hydrogen bonds between the bases by heat or

" chemicals or by the action of enzymes causes the strands of the double helix
to separate.

In RNA thymine is replaced by uracil and 2-deoxyribose by ribose. RNA
normally exists as a single polynucleotide strand however, short stretches of
base pairing may occur between complementary sequences.
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