PART

NUCLEIC ACIDS 5

{.d)dion. el acids, deoxyribonucleic ‘amd.(DNA) and ribonucleic acid (RNA)
e : wleclll os that preserve hereditary information and transcribe and tmnslat’ 'T'e’
. eitin

:‘cﬁ‘d“'ut,\\s i S)m[]‘]esis of all the varic?d _proteins of the cell. Much of our knowledge of
t;x\‘ '*‘"f information is preserv?d, how it lS' passed on to succeeding generations of the
:4 g'..nen»d how it 18 transformed into the working parts of the cell has come from the study of
& For thes® reasons, we shall focus our attention on the structures and properties of

ﬁr:s‘ ") 5 and of their components, nucleotides andnucleosides.

Nucleic acids are linear polymers of monomeric units called nucleotides. Thus mild
. < of nucleic acids yield their monomeric unit, the nucleotides. A general formula for
= . and the speciﬁc structure of one called adenosine 5'-phosphate (from RNA) are
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Adenosine 5'-phosphate, 8
typical nucleotide from RNA

&17 3‘general formula for a nucleotide and the specific structure of one called 2'-
| sine 5'-phosphate (from DNA) are shown below:
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Complete hydrolysis of a nucleotide furnishes:

1. A heterocyclic base, either a purine or pyrimidine.

2. A five-carbon monosaccharide, either D-ribose or 2-deoxy-D-ribose,

3. A phosphate ion.

The central portion of the nucleotide is the monosaccharide, D-ribose or 2-deoxy-
is always present as a five-membered ring, that is, furanoside. The heterocy
nucleotide is attached through an N-glycoside linkage to C1' of D-ribose or 2-
unit and this linkage is always B. The phosphate group of a nucleotide is present as a phogphyy
ester and it may be attached at C5'or C3". In nucleotides, the carbon atoms of the monosaccharid:
portion are designated as their sugar component with primed numbers, i.e. 1', 2', 3', etc.
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Removal of the phosphate group of a nucleotide converts it to a unit known a2
nucleoside. The nucleosides that can be obtained from DNA all contain 2-deoxy-D-ribose as their
sugar component and one of four heterocyclic bases, adenine, guanine, cytosine, or thymine:
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The nucleosides obtained from RNA contain D-ribose as their sugar unit and one of four
heterocyclic bases, adenine, guanine, cytosine, or uracil:
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Pyrimidines

yclic bases obtained from
. The forms that we have

structures of the nucleosides and nucleotides found in DNA are shown
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It is, as we shall see, the base sequence along the chain of DNA that contains the encoded genetic
information. Techniques have been developed to determine the base sequence and for a numbe
of nucleic acids the actual base sequences have been worked out.

Deoxyribonucleic Acid: DNA
Secondary Structure:

It was the now-classic proposal of James Watson and Francis Crick (made in 1953 vl
crucial contributions from X-ray analysis of DNA done by Rosalind Franklin and Maun®
.W”kins'). that gave a model for the secondary structure of DNA. The secondary structure of DM
1s especially important because jt enables us to understand how the genetic information ¥
prescnfed, how it can be passed on during the process of cell division, and how it can ¢
transcribed to provide a template for protein synthesis. For their work Watson and Crick¥" b
Nobel Prize in medicine in 1962,



